SAP

Holger Polch
SAP Transportation Management 9.x

Enhancement Guide

« An overview on the available enhancement techniques
e Coding and Configuration examples
e Tips & Tricks




SAP Transportation Management 9.x™ - Enhancement Guide 2

Table of Content

1  INTRODUCTION ....iccissscscmsssssmessssssssmssssssnssmssssssmssssssmsssssssssassssssmssssssnssnssnnssasssnsnsnnns 7
000 O A 1,V =Y [oTo o o T o I o [ [ Y o 1 SRR 7
1.1.2  What has been added, adjusted & remMoved?.........cccueeieiieeeiiiie et e 7

B2 €1 10 1 N 11

3 BOPF - OVERVIEW AND ARCHITECTURE ... rrrecscrsssssessmsssessmssssssnssmssss 13

3.1 BOPF - Business Object Processing FrameworK.........cccccceiiiiiriiiiissssssssssssssssssssssssssssssssssssssssnnes 13
3,11 BOPF AFCRITECTUIE oottt ettt sttt st e s bt s sbeesba e s bt e sabe e e sbeesbaesbaeeanes 14
3.1.2  BUSINESS ODJECT MOAE] ... .uviiieiiiieeciee ettt e et e e et e e s rare e e e s e e e e ssaaeesnaaeeesnsaeeannes 15
20 00 T = 10 ] o] o |V oo I=] L =0 e Yo USSP 18

3.2 BOPF Consumer Implementation BasiCs .........ccoeiiiiiiiiiiisissssssssssssssssssssssssssssssssssssssssssssssssssssnes 21
3.2.1  SEIVICE IMIANAZEN ..eeeiiiiiie ittt et et e et e s e e s e s e et e s na e e e e s b e e e s e nn e e e s nne e e e s raeeseane 21
3.2.2 (O TUT=T o OO OOPPPTPT 21
3.2.3 g =N PPNt 23
3.2.4  Retrieve By Association (STandard) ........cceeocuieeieiiii ettt ae e e 23
3.2.5  Retrieve By AssOCIation (XBO) .....cccciiiiiiiieeeiiiieceiieeeeeieeeesteeeeesttee e seateeeestaeseessaeesnsaaessssaeasanes 23
3.2.6  Retrieve By Association (Dependent ODJECES).....cccuuiiiiiieeeiiiiie et ree e aee e 24
3 A 0 To Y Yot o o W ) €= T Yo =Y o | IR 25
T B 1o I Yot o) o W 0 ot o T T o T =L a1 =] ) RS 26
3.2.9 CoNVeErt AIEINATIVE KBY ...ooiuiiieieeiiieeiee ettt st ettt e s e st e s eeneena 26
3.2.10  RETMEVE PrOPEITY .ooiiiiiiiiiiee ittt e e e e e s nne e e snnneessraeesanns 27
10 B R Y o o 1 4V OO OO PORUS PR 27

3.3 BOPF Enhancement Workbench .........cccccoviiiiiiiiiiiiiiiinininnnnssnnes 30
3.3.1 OVEBIVIBW .eeeeiee ettt et ettt e e e e ettt e e e e e s a ettt e e e e e s s be b et e e e e e saanebe e et eeeseannbebeeeeesesannreneneeesenan 30
3.3.2 First step: Creating an Enhancement ObJeCt.......cccuiiiiieiiiiiciie e e 33
3.3.3  General remarks on creating eNhanCemMENTS ......cccuviiieiiieiiiiee et aee e e ae e 35
3.3.4  Creating Field EXEENSIONS ...viiiiiiieiciie e cctee e see et sree e st e e s e ate e e s aaee e e sabaeessnneeesnseeeesnseeesanns 36
3.3.5 Creating SUDNOUES. ... ..oiiiieee ettt e e e et e e e st e e e s e e e e saaeeeessbaeesanaeeessnsaeeeanseeesanes 38
3.3.6 CrEatiNg ACTIONS oo 41
3.3.7  Creating Action Validations .......cccuiiiiiiiie et e s et ar e e e e e e eanees 43
3.3.8  Creating Pre- and Post-Action ENhanCcements ........ccccvviiieeiiiiiiiiiiec et 44
3.3.9  Creating Consistency Validations ........cceooiiiiiiiiiiie et ee e e s rrrar e e e e e e e sanees 46
3.3.10 Creating DeterMiNatioNs ......cciiiiiciiiiieie et e et e e e s e sttt e e e s s ssabaraeeeessssssssbaeaeaessessnses 48
3.3.11  Creating QUEIIES ..ceeeeiieeiiiiiiteee e e e ettt et e e e s ettt et e e e s s bttt et eessessasbataeaeesssssssasaaaeesssesssnsseaaeessennanses 52
3.3.12 Creating custom BUSINESS ODJECES.....ciciciiieeiiiieeeiier ettt et e srtee e e s e e e s aee e e sraeeeesnraeeeenes 55

3.4  Advanced BOPF TOPICS..cccuuuueeerrireemmnseeserereemmssssessseeeenmssssssssssssnnsssssssssssennssssssssssssnnsssssssssesnnnnns 57
3.4.1 o]0 T=T o (= E PP PPPPPPPPRE 57
3.4.2 YT T =l @o T aTol=] o ) OO PPPPPPPPPIRE 60
3.4.3 Performance in the context Of BOPF ........cooiiiiiiiee ettt s bee e s sbee e 62
3.4.4  Status & Action Management (CONSIStENCY GrOUPS) ...uveeervriererreeeiiieeeesireeeeseeeeeseneeeeessneesanes 63
3.4.5 Change Document Adapter ENNanCemMENTS ......ccccviiiiciiee e e e e e e e e e 79

4 TECHNIQUES FOR ENHANCING THE BUSINESS LOGIC.......cccccunnmsemsamssnssersanssanas 86

s R - 7 Vo | £ P 86
4.1.1  Where and how to find BAdIs related 10 TIM .....cooiiiiiiiiiiiiieeceieec ettt 86
4.1.2 IMPIEMENTING @ BAG ... e e e e e e et e e e e e e e e aaat e e e e e e e sesnnraeeeas 86

4.2 Process Controller Strategies ......cccvviiiiiiiiiiiiiiiiiiiiii e e e 90
4.2.1 Relevant parts of the Process CONtroller.........c.eeieciiieieiiie e e e seree s 90
4.2.2  Setting up a Process CoNtroller STrategy .......cocueeeeiiiieieiiee e ciee et e e sree e e e e eaae e e snreeeas 91

SAP Transportation Management 9.x™ - Enhancement Guide 2



W SAP Transportation Management 9.x™ - Enhancement Guide 3
4.2.3  Using the Process Controller Framework for @ NeW ProCess ........cccceeecveeevciieeeesieeeeecveeeseneen 95
4.2.4  USIiNg METhOd PArameEters ......cccuieeiiiiieieiee sttt e e sttee e ettt e e e rttee e e s e e e e e nta e e snaaeeesataeeeennseeesnnees 103

L e S 0o T4 T 1o 4TS 105
43.1  Customizing: Condition Types and Data Access Definitions.........ccoceeveievieiniiinieinieenieeen, 105
4.3.2  Creating Data AcCess DefinitioNs......cccueiiiiiiiieiieeie et 106
4.3.3  Creating CoNdition TYPES ..o.uiiiiiiiieeeiteriieete ettt ettt st s e e et sane s b e e saneenaeeas 112
4.3.4  Assign Data Access Definitions to Condition TYPES .....ccecvvieiiieeeeriiiieeeiree e sre e e 113
e TR S O Y- [ = o Vo [ o L3RR 115
e T S Y10 1 U1 =Y 1 Y= o T Yo T o SRR 118
4.3.7 Implementing a condition call in your COdiNg ........cccueeeeciiiiiiiiee e s 120

N o T T2 == 0 T 1 ] | =T 122
4.4.1  Basic Concept & techniCal @SPECES ...cc.ceeiuiiiiiiiiiieiie et 122
4.4.2  Customizing settings for the Change Controller.........cccooueiiiiiiiiiiieenieee e 123
4.4.3  Example Change Controller SETHINGS .....cccciiieiiiiee ettt ere e e e e e tre e e e eaea e e e anes 124
4.4.4  The Change Controller and how it works at runtime ..........ccccveeeiiiie et e 129
4.4.5 Enhancing the Change CoNtroller..........oocuiiii et et e e are e e e aaes 130
4.4.6  The TrigEEr CONCEPT coocuveeeeeiieeeeiieee e sttt e e ettt e e setteeeesabeeeeetreeestseeeesabaeeeassaeesnssaeeesssaeeeansssesennsens 132

4.5 Implicit ENhancements........ccciiiiiiiiiiiiiiiiiisssssssssssssssssssssssssssssssssssssssssssssssssssssssens 134
451  Use Implicit Enhancements With Care ........o.ccoiueiiiiiieiniiece e 134
4.5.2 Pre-, Post- and Overwrite Methods for existing methods.......ccccccvevevieiiviiieeecc e, 134

4.6 Helper Classes provided by SAP TIM ......cccciiiiiiiiiiiiiiiiiiissssssssssssssssssssssssssssssssssen 138
4.6.1 How to find SAP TIM HEIPEI ClaSSES .....eeeeuiiieiiiiieecciiieeeciiee e ertee e e s tte e e tta e e setaee e e staeeeenraeeennes 138
4.6.2  Why using SAP TIM Helper Class@S?......ccccciiieiiiieeeiiieeeecireeeeeieeeesiteeeestreessentaeeesaraeeeessaeeennes 138

5 USER INTERFACE ENHANCEMENTS ....iinimnnsssssssnssssssssssssssssssssssssssssssssssssasas 140

5.1 FPM —FIOOF Plan IMAn@gET ......cccceiiiiiiiiiiiiiiississsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnss 140
5.1.1  User Interface BUilding BIOCKS ......cccuuiiiieiiiiiiiieeeciee ettt e s e e e e vae e sreee s 140
5.1.2 FEEUEBT ClASSES ...eeiiiiiiee ettt ettt ettt ettt e ettt e ettt e e st e e e sabe e e s eabte e e sbateessabeeeeaasbeeesansaeessbaeeean 141
5,13 WIEE IMOTEL ittt ettt e st e e et e e s eabt e e e sbb e e e e sabe e e s abaee e sabreeenn 142

5.2 FBI - Floor Plan Manager BOPF INtegration .........cccoeeeeeeeiiiiiiiiiemneniccninieennssssssssnneennnsssssessenes 144
5.2.1  FBIVIEeW (d@SIZN TIME) .eiiiceiiieiiiie ettt e e tte e et e e e et e e e e atae e e stbeeeesataeaeensaeeessreaenn 144
5.2.2  FBIVIieW INStANCE (FUNTIME) .iiiiiiiiieiiieciiecieectee et esteesveeestee et e eaaeebae e naeetaeessaeesaeessaeesaeas 146
5.2.3  FBI CONroller (FUNTIME) ..eiceeeiiieceie ettt ettt et ettt e et e e tae e ta e e aaeebaeesaaeesaeensaeennaes 146
5.2.4  CONVEISION CIASSES .uuveeirieeiiieiiieeiee sttt et sttt st e st e st e s bt e s b et s ate s bt e s saeesbeesbbeesseeesnneenneeas 146
5.2.5 EXIT ClaSSES wueeeeueiieiiiiiee ettt ettt ettt e ettt e e ettt e sttt e e s bt e e e s abe e e s eabbeeesbbteesaabeeesenabeeesnnbeeeeabaeeean 147

5.3 General remarks on user interface enhancements...........cccoeviiiiiiiiiiiiiiniinnninssssnnnnnsnssne, 148

5.4 Enhancing the User INterface.......cuueeeeciiiiiiieeeccccirieierceescces s ressenssee e s s s e ennesssssssseeennansssssssenes 155
5.4.1 FIEIA EXTENSIONS ..eeiiiiiiiee ettt ettt ettt e e et e e s sate e e sbbae e s sabbeeesabaeessasaeeessbeeean 155
5.4.2  Adding a new action t0 @ to0lbar ........cccueii i 163
5.4.3  Adding a new tab with data from a new BO subnode.........cccceeeciieiieciiie e e 167
5.4.4  Adding a new Action to the main to0l bar ........coccuiiiiciii i 174
5.4.5 Adding a new Parameter Action With @ POPUP ...cceeviieiiire it 177
5.4.6  Accessing and displaying data from external SOUICES .........cocccuiiieieeiiciiiiiieeee e 185
5.4.7 Building a simple new User INTerface .......ccuuieeiei it 193
5.4.8  Copying a complete FPM-based Application........ccccciiiiieiiiiiciiiiiiee e e 211
5.4.9 Adding a Web Dynpro Application t0 NWBC........c.voviiiiiieiiiiieeeieee et svee s e e e vee e sneeee s 213

5.5 Transporting or removing Ul enhanCements........cccceiiiiiiiiiiiiiinsssissssssssssssssssssssssssssssssssssssssnns 219

6 ENHANCING QUERIES AND POWL ....ccociiimmmimmsemssnissmsssssssssnsssssasssssssssasssssssssasssasas 221

SAP Transportation Management 9.x™ - Enhancement Guide 3



W SAP Transportation Management 9.x™ - Enhancement Guide 4

0 R © ¥ = - 221
L300 S A =T o 1T | I oo o] =Y o | AR 221
6.1.2  Maintaining the standard query enhancement table ........c.ccccoiiiiiiiniiiiniii e, 222
6.1.3  BAdI for creation of query enhancement table entries..........cccoeeeiieiiiiiniiniiinie e, 226
6.1.4  Example 1: Enhancing @ CUSTOM QUEIY .....cccueiiiuieriiieiiiienieeeiee ettt ettt sere e e saaeennee s 226
6.1.5 Example 2: Enhancing a Generic ReSUlt QUENY........ccocieiiiiiiiieiiiiieieee e 228

6.2 POWL (Personal Object WOrkK LiStS) ......cccccereiiiiiiiisiissssssssssssssssssssssssssssssssssssssssssssssnsssssssnsssnes 233
6.2.1 Creating @ NEW POWNL ..o e e e e e e e e e 233
6.2.2  The POWL FEEAERK ClIaSS ..ueieuiiriiiiieeriieeitesieeeteesbeessiee st e ssaee st e satesbaessaaesbaesssaesnbeeesaseenaeees 233
6.2.3  The POWL ACLION ClaSS...uiiiuiiiiiiiieeniieeitesteeeieestee s siee st e st e st e s saeesbaessaaesbaessaaesnbeeesaseenaeees 246
6.2.4  The basic POWL CUSTOMIZING ....eeiiuiiriiiiiieiiie ettt ettt sttt st be e e snneenee s 247
6.2.5  Creating POWL QUETIES .. ..eviiiiiiieiciiete ettt s e s e e snne e s snre e s 248
6.2.6  Additional POWL CUStOMIZING ...ccciueeriiiiiieiiiieite sttt ettt ettt sbe e st e b e ssaesnee s 252
6.2.7  Enhancing a standard POWL ........cociiiiiiiiii ettt ettt e e e tae e e st e e e e sata e e e nnaae e sataeaean 253
6.2.8 POWL Maintenance REPOIES .civiiiiiiiiiiiiiiiiieiiieieietetereieeeeeeeseseseresereseseseseseseseseseseseseseseseseseserenen 255

7 ENHANCING PRINT FORMS ......cccciimnnsemssnisssssssssssssasssssssssssssssssssssssssssssssssasssnsns 255

7.1 Enhancing a standard fOrm ... 258
7.1.1  Enhancing the iNVOIVEd BO(S).....cccceeiiiiieiiieiiieerieecieecsteeeeeesteeetaeesaaeetae e aaeeaaessaaeensaeessaeenee s 258
7.1.2  Copying the standard fOrm.........oo i 259
7.1.3  Enhancing the Print Structure of @ FOIrM .......cuiiiiiiiii et 259
7.1.4  Providing data to enhanced fields ........cccuiiiiiiie e 262

7.2 Adjusting the LAYOUL.......ccccciiiiiiiicccccccccccccssssssssssssss s ssss s s s sssssssssssssssssssssssssnssnssnnnnnnnns 263
7.2.1  Adobe LiveCycle Designer INStallation...........ccooeeiiiiriiiniiieieec e 263
7.2.2  Placing additional content on the form layout.........cccceeiiiiiiiiiiin e, 263

7.3 Creating @ NEW FOrM ... sss s s s ssssssssssssssssssssssssssssssssssssssssnes 265
7.3.1  Creating a print structure and table tyPe ......cceeeeciiii i 265
7.3.2  Creating @ form iNTEITACE .....coiciie e et e e e et e e e et e e e e ate e e e abaeeeeareaeas 266
7.3.3  Creating the AdODE FOrM.. ... ettt e e sate e e e rae e e eareae s 267
7.3.4  Creating required coding in the backend ..........cccooouiiiiiieii e e 270

7.4 Output Management Adapter and PPF Configuration.........cccccceeeeeeeeicccccccccnsssssssssssssssssssnnnnns 276
7.4.1  Overview and geNneral CONCEPES ..uivuiiiiiiiieeeiiee ettt e eeree s e e e e e e saae e e srae e e s snteeeeensaeeesneeeeas 276
7.4.2  Creating a PPF Action Profile and Action Definitions .........cccceveviiiievin e 279
7.4.3  Creating PPF CONItIONS ..coouiiiiiiiiienieeeiee ettt sttt sbe e e snee s 283
7.4.4 Maintaining Output Management Adapter SEttingsS.....cccveviciiieeie i 285
7.4.5 Preparing an example print doOCUMENt..........ooviiiiiiiiiiiiieee e et 287

8 ENHANCING SERVICES.......minimnisnssssssssssssssssssssssssssssssssssasssssssssssssssssssnsss 292

8.1 General remarks on Service ENhancements ..........cciiiiiiiiieeeiiiiiiiisnnnseenininsseesssssse, 292
8.1.1  Example Service ENHanNCEMENT ....ccuuiiiieiiii et e e s e e e snte e e s nnae e e snaeeean 293
8.1.2 Basic steps to enhance an ENterprise SEIVICE .....ccuviiicieeeeiciiee e ceeee e sree e ee e ere e e 295

8.2 Development in System Landscape Directory (SLD) .....ccceeeeeeeieiieiiiieeeieeeessessesssssseesssssssssssnenns 295
8.2.1  Creating a Product Version and Software Component ..........ccccuveeeeeiieiiiiieeeeeeeecieeeee e e 295
8.2.2 Defining dependencies between ENSWCV and SWCVS ......cooiiiiiieiiieicciiieee et 298

8.3 Development in Enterprise Service Repository (ESR) ......cccvvviiiiiiiiiiiiiiiiiiiinininiinnnnnennesnssesennen 300
8.3.1 Importing the ENSWCV iNto ESR.......ooiiiiiieeee ettt see e e et e e s naae e e snaeeean 300
8.3.2  Creating a Namespace in the ENSWCV .......cooiiii ittt stee e e e e snreee s 301
8.3.3 Create a Data Type in the ENSWOCV. ...ttt e ettt e e e e e s 302
8.3.4  Create the Data Type Enhancement for the TM side. ......ccooieiiiieiiiiiccieeee e 304
8.3.5 Create an Enhancement Data Type for the ECC Side. ......ccoiiiiiiiiiiiiiiiiiiiiieee e e 307

SAP Transportation Management 9.x™ - Enhancement Guide 4



SAP Transportation Management 9.x™ - Enhancement Guide 5

8.4 Development in the Backend SyStems .......cccccviiiiiiiiiiiiiiiiiiinneeee e 311
8.4.1 Generating the Enhancement Proxy Structure in ECC ........coccveeeiiiieeeiiie e 311
8.4.2  Generating the Enhancement Proxy Structure in TM ........cocceiiiiiiieniiienee e 314

9 ENHANCING FURTHER OBJECTS, FEATURES & FUNCTIONS........ccoousumsarsunsas 324

9.1 Gantt Chart for Planning Functionality........ccccceeeiiiiiiiiiiiiiiiiciccnnnnrneeeeenee e 324

9.2 Transportation Charge Management Enhancements.........ccccceviiiiiiiiiiiiiicicccccccccnencnneeeeeeeeenens 329
9.2.1  AddiNg @ NEW SCAlE DASE.....oeiiieieeeceee e et raa e e eareae s 329
9.2.2  Adding a new Calculation DasSE ..........eiiiiiii i e 329
9.2.3  Adding @ NeW resolULION DAse ......c.coiiiiiiiiiiiieiee e 329

9.3  Master Data ObjJects ......cccovvereiiiiiiiiiiiiieiiiinserrre e 330

SAP Transportation Management 9.x™ - Enhancement Guide 5



SAP Transportation Management 9.x™ - Enhancement Guide 6

Disclaimer
This document outlines the SAP general product direction and should not be relied on in
making a purchase decision.

This document is not subject to your license agreement or any other agreement with SAP.
SAP has no obligation to pursue any course of business outlined in this document or to
develop or release any functionality mentioned in this document / presentation. This
document / presentation and SAP's strategy and possible future developments are subject to
change and may be changed by SAP at any time for any reason without notice.

The information in this document is nhot a commitment, promise or legal obligation to deliver
any material, code or functionality. This document is provided without a warranty of any kind,
either express or implied, including but not limited to, the implied warranties of
merchantability, fitness for a particular purpose, or non-infringement. SAP assumes no
responsibility for errors or omissions in this document, and shall have no liability for damages
of any kind including without limitation direct, special, indirect, or consequential damages that
may result from the use of this document.

All forward-looking statements are subject to various risks and uncertainties that could cause
actual results to differ materially from expectations. Readers are cautioned not to place undue
reliance on these forward-looking statements, which speak only as for their dates, and they
should not be relied upon in making purchasing or any other decisions.

© Copyright 2017 SAP AG. All rights reserved.

No part of this publication may be reproduced or transmitted in any form or for any purpose
without the express permission of SAP SE. The information contained herein may be
changed without prior notice.
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1 Introduction

1.1.1 Welcome to Edition 2

The first edition of the Guide turned out to be quite helpful for customers, partners,
consultants and developers to get started with their SAP TM projects (the first edition was
requested more than 500 times so far). What started with TM 8.0 and the first successful Go
Lives has in the meantime developed further and SAP TM 9.5 has been finalized.

While many aspects described in the first version of the Enhancement Guide are valid across
the releases, some things have changed. As per TM 9.0 SAP NetWeaver 7.31 is used and
with this, a few things have changed, especially in the area of the Configuration Editor for the
FPM/FBI-based User Interfaces. With TM 9.5 SAP NetWeaver 7.50 is the foundation for the
application. In case of differences between 7.31 and 7.50 I'll point out to this too.

This second edition therefore provides a completely revised chapter 5 dealing with User
Interface enhancements based on the new/changed Configuration Editor environment. But
also, the content of the other chapters was partly rewritten, adjusted and enhanced to sort out
errors, make things a bit easier to understand and add additional information which was
gathered during further projects, workshops and other occasions.

The target of the second edition is to describe the possibilities and used technologies to
enhance SAP Transportation Management based on release 9.1™ and following releases.
Again, it does not intend to provide a complete and detailed description of all possible
enhancements.

It describes the usage of the available enhancement technologies based on some basic
examples. These examples are chosen to be representative for similar enhancements in
multiple areas of the application. In some cases, links to more detailed descriptions are
provided. Overall, the document content is valid for all currently available SAP TM releases,
i.e. 8.x, and 9.x.

1.1.2 What has been added, adjusted & removed?

The following table lists the topics and aspects that have been added, adjusted or removed in
this second edition SAP TM Enhancement Guide compared to the first one:

Chapter | Topic Type Comment

1 Introduction Adjusted | New introduction with notes on target
TM Release and list of changes
compared to edition 1 of the
Enhancement Guide.

3.1.1 BOPF Architecture Adjusted | Screenshots reworked.

3.1.3 BOPF Modeling Tool Adjusted | A few screenshots reworked.

3.3.1ff Overview BOPF Adjusted | Reworked the examples, their
Enhancement Workbench description and related screenshots.

New features mentioned: Creating
customer/partner-specific BOs.
3.3.10 Creating Determinations New New Determination Pattern available:
Create Properties (available for
Determinations added via
Enhancement Workbench).

3.3.10 Creating Determinations New Remark on best practice for adding
Determinations > Grouping of
Determinations.

3.3.12 Creating custom BOs New The Enhancement Workbench allows
creating customer/partner-specific
Business Objects.

3.4 Advanced BOPF Topics New BOPF Properties, BOPF Message

SAP Transportation Management 9.x™ - Enhancement Guide 7
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Concept and hints on Performance in
the context of using BOPF.

3.4.4

Status & Action
Management

New

Two examples based on real
customer enhancement use cases:
Using S&AM to let a Validation set a
BO node status and Using a
Consistency Group to prevent Save
of a transaction in case of errors.

3.45

Change Document Adapter
Enhancements

New

An example how to enhance an
existing Change Document Object to
also allow tracking of changes to
Enhancement Node data.

4.3.5

Creating Conditions

Adjusted

Screenshots and description on how
to create conditions as per TM 9.0.
Uls have slightly changed.

4.3.6

Simulating Conditions

Adjusted

As per TM 9.0, the BRF+ screens for
simulating conditions are fully
integrated into the TM User Interface
for handling conditions. Nevertheless
transaction BRF+ can also still be
used for these functionalities.

4.4

Change Controller

New

The section describes the involved
concepts and customizing for the
Change Controller and shows
concepts for enhancing it.

4.5

Implicit Enhancements

Adjusted

Complete section rewritten and
screen shots adjusted. One single
how-to explanation for all available
implicit enhancements.

4.6

Helper Classes provided by
SAP TM

New

When enhancing the business logic
via additional coding in BAdIs,
Implicit Enhancements, etc. some
implementation tasks occur again
and again. SAP TM provides a large
number of so called Helper Classes
that already provide reusable coding
for accessing specific data and other
functions.

5.2.1

FBI View (design time)

Adjusted

Screenshot of example FBI View
updated.

53

General remarks on user
interface enhancements

Adjusted

As per SAP TM 9.0 NW 7.31 is used
that provides enhanced functionality
to easily navigate to Ul configurations
to get them enhanced.

5.4

Enhancing the User
Interface

Adjusted

The section and its sub sections is
completely reworked and adjusted to
the TM 9.0 NW 7.31 environment.

541

Field Extensions

Adjusted

Screen Shots adjusted to the current
Component Configurator.
Descriptions and example data
reworked.

54.2

Adding a new action to a
toolbar

Adjusted

Screen Shots adjusted to the current
Component Configurator.
Descriptions and example data
reworked. A few more functional
options of the Component
Configurator are described. The
example is now illustrating the usage
of related views.

5.4.3

Adding a new tab with data

Adjusted

Screen Shots adjusted to the current

SAP Transportation Management 9.x™ - Enhancement Guide
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from a new BO subnode Configurator. Descriptions and
example data reworked.

5.4.4 Adding a new Action to the | Adjusted | Screen Shots adjusted to the current
main tool bar Configurator. Descriptions and

example data reworked.

5.4.5 Adding a new Parameter Adjusted | Screen Shots adjusted to the current
Action with a Popup Configurator. Descriptions and

example data reworked.

5.4.6 Accessing and displaying Adjusted | Screen Shots added. Descriptions
data from external sources and example data reworked.

5.4.7 Building a simple new User | Adjusted | Screen Shots added. Descriptions
Interface and example data reworked.

Adjusted to the current Configuration
Editor

5.4.8 Copying a complete FPM- New A specific Web Dynpro Application
based Application allows creating complete and deep

copies of an existing FPM Application

549 Adding a Web Dynpro New An example to integrate a new FPM-
Application to NWBC based (Web Dynpro) application into

NWBC. The example integrates the
application created in 5.4.7 based on
a given PFCG role.

55 Transporting or removing Ul | Adjusted | Screen Shots reworked and added
enhancements some more detailed descriptions.

6.1 Queries Adjusted | Reworked the description of the
query enhancement concept and
revised the enhancement examples
(sorted out a few errors from the old
versions).

6.2 POWL (Personal Object Adjusted | Reworked the example how to create

Work Lists) a completely new POWL and
adjusted the example coding
(including error corrections in the
coding and an extension of the
example).

6.2.5 Creating POWL Queries New Added a few comments on how to
create specific settings for existing
POWL Queries and saving them as
Views.

6.2.6 Additional POWL New Described a few more customizing

Customizing transactions that allow defining
POWLs and the assignment to roles
and/or users.

6.2.7 Enhancing a standard New Based on the findings from section
POWL 6.2 some basic hints how to enhance

existing standard POWLs.

7.1 Enhancing a standard form | Adjusted | Reworked description and screen
shots.

7.2 Adjusting the Layout Adjusted | Reworked description and screen
shots.

7.3 Creating a new form Adjusted | Reworked description and screen
shots.

7.4 Output Management Adjusted | Added additional details about PPF,
Adapter and PPF Output Management and some
Configuration general remarks to improve

understandability of the configuration
example in specific and PPF
configuration in general. All screen
shots have been updated to reflect
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the Ul changes that came along with
T™M 9.x

Functionality

7.4.1 Overview and general New This section provides an overview of
concepts the basic PPF terms and concepts as
well as the relation between PPF and
BOPF-implemented BOs.
8 Enhancing further Objects, New This new main section is intended to
Features and Functions cover cross topics and specific
enhancements
8.1 Gantt Chart for Planning New The section describes how to set up

a Transportation Cockpit Layout and
include the Gantt Chart there (new as
per SAP TM 9.2), Id provides some
comments and hints how this Gantt
Chart can be configured and
enhanced (currently only draft)
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2 Glossary

The following abbreviations will be used in this document:
English Term English German German Definition

Abbrev. Term (if Abbrev. (if
applicable) applicable)

Business Object BOPF BOPF
Processing
Framework
User Interface Ul ul
Business Object BO BO
Business Object BOR BOR
Repository
Business BAdI BAdI
Application
Development
Interface
Transportation ™ ™
Management
Floor Plan FPM FPM
Manager
Floor Plan FBI FBI
Manager BOPF
Integration
Transportation ™ ™
Management
Transportation TCM TCM
Charges
Management
Process PCF PCF
Controller
Framework
User Interface uiBB uiBB
Building Block
Generic Interface | GUIBB GUIBB
Building Block
Post Processing PPF PPF
Framework
Enterprise Service | ESR ESR
Repository
Software SWC SWC
Component
Software SWCV SWCV
Component
Version
Enhancement EnSWCV EnSWCV
Software
Component
Version
Web Dynpro WDCC WDCC
Component
Configuration
Change CDO CDO
Document Object
Status & Action SAM SAM
Management
Data Dictionary DDIC DDIC
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3 BOPF - Overview and Architecture

SAP TM is based on a set of Frameworks that help to realize different aspects of the
application. The Business Objects are modeled and implemented with the Business Object
Processing Framework (BOPF). The User Interface is based on ABAP Web Dynpro and is
realized with the Floor Plan Manager (FPM) which supports modeling, implementing and
configuring the User Interfaces. The Floor Plan Manager BOPF Integration (FBI) is used to
connect the Backend with the User Interface. It provides the connection between the
Business Objects in the backend with the corresponding User Interface realized with the
FPM.

To utilize the enhancement capabilities of SAP TM, some general knowledge on these
Frameworks is required. Besides these Frameworks, general knowledge on the following
implementation and configuration technologies are prerequisite for creating enhancements:

BAdIs (Implementation)

Process Controller Strategies (Configuration)

Conditions (Configuration)

Change Controller (Configuration / Implementation)

Implicit Enhancements (Implementation)

BOPF Enhancement Workbench (Configuration / Implementation, part of the BOPF
Framework)

The mentioned frameworks and technologies shall be described in the following sections to
provide a very basic insight on how they are involved in the SAP TM application and how they
are used for creating enhancements. This document can for sure not cover all aspects.
Therefore, links to more detailed information sources will be provided where appropriate.

3.1 BOPF - Business Object Processing Framework

Business Objects are the basis of the SAP TM application. Each Business Object represents
a type of a uniquely identifiable business entity, described by a structural model, an internal
process model as well as one or more Service Interfaces. The business processes provided
with SAP TM operate on these Business Objects. Examples for TM Business Objects are the
Forwarding Order or the Freight Order.

BOPF controls the application business logic as well as the data retrieval of the buffer and
persistency layer. The main design principles are a clear separation of the business logic and
the buffering of data as well as a clear structuring of the business logic into small parts with a
clear separation of changing and checking business logic. The BOPF approach for
implementing business objects breaks down business logic into the following four concepts
(described in more detail on the next pages):

Actions
Determinations
Validations
Queries

The reason for this breakdown is to avoid the mixing of the four types of functionality into one
single entity. This improves the potential for reusing implementations and simplifies
maintenance by reducing the complexity and dependencies, and thereby reducing the
development effort.
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3.1.1 BOPF Architecture

The architecture of BOPF comprises two principal areas:

e Business Application, which is the heart of the application and provides an interface
between the business data, the business logic and the end user.

¢ BOPF Model, where the runtime configuration parameters for each of the implemented
business objects are located.

The Business Application includes specific entities that support the configuration and runtime
operation of each business object, and offers access to the business object’s data via Buffer
Classes and Data Access Classes. Furthermore, the Business Application includes specific
determinations, validations, actions and associations that dictate the specific behavior for
each and every implemented business object.

Sorvice Consumer

- The basic architecture of the User Interface Layer
b N in SAP TM, incl. NWBC, WebDynpro, FPM and
— FBI.
N“‘mn"cm
(=1}
UI Liryer

Weklyrp | | Flood Pan
Layer | o | Manage

"
v

Fioeor Pan Marager BOPF Ganeric Service Posl
Inbegraiion {FEI) Gonumar

!

n
am

oR

Business Dbject ] Transaction Managemeni
Processing Framework
Modal

BOPE T

A I

auslm-?;plimlun API

E Separation of changing
and checking business
ot logic.
L §
2 ]
R Sarvien Conmmer
L
BOPF
- Framawark
AL : l
BOPF-Dafmdt
— e
Separation of buffer and Appicasion specil;
persistency layer. it
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Picture: The basic BOPF Architecture.

The Business Objects are accessed only via a defined API (Service Manager). Changing and
checking Business Logic of a BOPF Business Obiject is clearly separated. There is no mixture
of methods that change the business object with methods that have the purpose to check the
business objects consistency.
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Moreover, business logic and data buffering are clearly separated. The business logic is built
on top of the Business Object and the buffer to behave independent of the way how data is
buffered and where data is buffered. BOPF allows replacing buffer and data access classes
for Business Objects. Both do not contain business Logic.

Data buffer and persistency are also clearly separated from each other as well as from the
business logic. This allows establish individual buffer and persistency implementations, i.e.
both are exchangeable (e.g. to achieve specific performance requirements).

Besides the basic BOPF architecture, the picture above also depicts the basic architecture of
the Transportation Management User Interface.

3.1.2 Business Object Model

A Business Object is a representation of a type of uniquely identifiable business entities
described by a structural model and an internal process model. Implemented business
processes operate on business objects. Most important for the context of this document: A
Business Object and its characteristics as well as its configuration settings can be enhanced.
We'll later see how this is done. First, let's take a brief look at the parts a BOPF Business
Object consists of. A BOPF Business Object model consists of the following entities:

Nodes:

A Node is a semantically related set of attributes of a business object. Nodes can be used to
define and structure your business object. The attributes of a business object node are
defined by dictionary data types.

Nodes can be hierarchically defined and related. Each business object has only one Root
Node. Nodes are defined via compositions in a tree, but nodes can also be related in an
arbitrary structure via associations that can be separate from the tree structure.

Business Object Representation nodes are placeholders for other business objects and the
associations to these. They are only for visualization of the association to other business
objects.

Associations:
An association is a direct, unidirectional, binary relationship between two business object
nodes.

Associations can be used to relate two nodes in a well-defined direction. The association can
be used to navigate from one node (source node) to the related node (target node). The
associated nodes can be nodes within one business object or in different business objects
(cross business object association).

Associations can have parameters to filter the result of the related nodes. They can only be
defined between two nodes and in one defined direction. Moreover, they have a defined
cardinality which gives information about the existence of an association and the number of
associated nodes.

Actions:
An action is an element of a business object node that describes an operation performed on
that node.

An action can be used to allow the external triggering of business logic (in contrast to a
determination). When the action is performed, you must specify the key for the instances on
which it is to be performed (if it is not a static action) and any input parameters that the action
requires.
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An action can only be performed with the number of instances that is configured in the
cardinality of the action. It is performed for all instances if an error in the action validation has
not occurred. If errors occur, then the behavior depends on the action settings.

Determinations:

An element of a business object node that describes internal changing business logic on the
business object. It can be used to trigger business logic based on internal changes (in
contrast to an action). There are two types of determinations: Transient and Persistent. This
categorization indicates whether a determination will alter persistent or only transient data. A
determination is mostly used to compute data that can be derived from the values of other
attributes. Examples:

e Products (for example, item amount = quantity x list price) and ratios.
e Totals of items (for example, invoice amount = X item amounts).
e Statuses.

The determined attribute and the determining attributes can belong to the same node
(example 1) or to different nodes (example 2). There are also values that do not depend on
any other value but still have to be determined automatically upon creation or modification of
a node instance, for example, IDs, UUIDs, and GUIDs.

For each determination, it is necessary to specify which changes (such as create, update,
delete or load) on which nodes will trigger the determination at a specific time. A
determination is called at different points in time (determination time), depending on the
model. The following determination times exist:

Execution Time | Use Case

After Loading Dependent fields that are not saved (redundant) have to be

recalculated.

Before Retrieve Before Retrieve Determining contents of transient nodes before their
first retrieval. After the first retrieval of a node instance determinations
for this determination-time are not executed, as changes to data during

retrieval are not allowed.

After Modify Recalculation of fields that depend on changed fields. This is especially
useful for derived fields that are of interest to the “outside world” and

need to be updated immediately.

After Validation This point in time can be used to modify data based on the outcome of
consistency validations in the Determination & Validation cycle. A typical
use case is to perform some follow-up actions depending on whether

there were error messages in the consistency validations.

Before Save
(Finalize)

Determine data that must not be determined prior to saving or for data
that is not visible to the “outside world” (so it's determination can be
postponed until saving for performance reasons).

Before Save
(Draw Numbers)

Determine data that must not be determined unless the transaction
succeeds but may be used by other Business Objects. A typical use
case for such very late changes is drawing numbers to assure gapless
numbering.

During Save

Determine data that must not be determined unless the transaction
succeeds. Determinations for this determination-time will be executed at
most once in a LUW.

After Commit

Determine data after a transaction was successfully committed. A typical
use case for this determination-time is starting asynchronous processes.

After Failed Save
Attempt

Do cleanups after a try to save a transaction was rejected during the
Finalize or Check before Save stages. A determination is only triggered
if request nodes are assigned to it and instances of these request nodes
are changed.
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Validations:
A validation is an element of a business object node that describes some internal checking
business logic on the business object.

Validations can be used to check if an action is allowed. Action validations can be assigned to
object-specific actions and to the framework actions create, update, delete and save. They
can be used to check if an action can be carried out. An action validation is carried out when
an action is called before it is performed. If some validations fail, the action is not performed
for the instances where the validation failed. Depending on the action settings, the action is
also not performed.

A validation can be used to check the consistency of a business object. Consistency
validations can be used to check the consistency of a business object. They can be assigned
to the framework actions check of each node. Consistency validations are carried out when
this action is called or automatically after a change is made if they are triggered via trigger
nodes based on the changes. It is only triggered if some of the trigger nodes are assigned
and instances of these trigger nodes are changed.

Queries:
Queries represent a defined set of attributes, such as search parameters, that return the
queried IDs of the business object node instances.

A query allows you to perform searches on a business object. They provide the initial point of

access to business objects. Each query has an associated parameter structure. The result of
the query is a set of all the record IDs in a business object that match the query criteria.
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3.1.3 BOPF Modeling Tool

The models of the TM business objects can be displayed with the BOPF Modeling Tool. It can
be started via transaction /BOBF/CONF_UI. It allows browsing through the list of the business
objects of the application. From here, you can navigate to the details of each business object
to display its node structure and hierarchy, the configuration, the DDIC structures for each
node, the node elements (e.g. Associations, Actions, Determinations, Validations and
Queries), etc. Moreover, it allows navigating to the implementing ABAP classes of the
business object.

Business Object Processing Framework (for internal use only)
Sles| DS G

& Business Object Browser
[TLibrary Browser

Business Object Browser Description
v (A Transportable Business Objects
v 3 Business Process Objects (22)
+ & /BOBF/DEMO_SALES_ORDER Sales Order (Demo)
+ @ /BOFUJALERT Alert (Netweaver Slert Mar
+ & /BOFU/BASIS_APPLICATION_LOG Application Log(BAL)
- & fBOFU/BO_FOR_TESTING_BFI BO_FOR_TESTING IN BFI

+ @ JBOFUfCHANGE_DOCUMENT Change Document Object;

+ & /BOFU/PPF_OUTPUT_CONTENT  PPF Output Mgmt: Output

+ @ /BOFUfSEND_REQUEST_BCS Send Request: Basis Commr 2 i

- JSCMTMS/BUS_SHARE Business Share The list of existing TM
- @ /SCMTMS/CUSTFREIGHTINVREQ  Customer Freight Invoice R Business Process Objects.
+ Q /SCMTMS/FUB transient BO for Freight Ur

+ @ [SCMTMS/INSTRUCTION Instructions

+ @ JSCMTMS/LSO_EXPL Load Optimization Explanat

© @ /SCMTMS/PLN Transportation Planning :

© @ JSCMTMS/PLN_EXPL Explain planning

+ @ [SCMTMS/SUPPFREIGHTINVREQ Freight Settlement Dacum

: ": {SCMTMS/TAL T3t pouble Click on a BO to get to the

® & [SCMIMS/TC.RTH Rate!  Business Objects Details Browser.

+ @ /SCMTMS/TENDERINGTEMBLA™ v y

> @ /SCMTMS/TOR Transportation Order

> @ [SCMTMS/TRQ Transportation Request

+ @ /SCWM/DSAPP Door Appointment

+ @ /SCWM/DSSLOT Slot for Door Appointment

> [ Dependent Objects (10)
> [ Master Data Objects (28)
> [ Meta Data Objects (23)

> O Technical Objects (1) Further Business Objects
v 3 HOME Business Objects (Types) like Dependent BOs,
> [ Business Process Objects (2) Master Data BOs. etc.
v A Local Business Objects ; '
> [ Business Process Objects (1) “
| ¢ > | E—

Picture: The Business Object Browser.

On the initial screen (Picture 2) the user can browse through the available TM business
objects as well as four other object categories which are used in the context of TM. These
are;

e Dependent Objects:
Used in SAP TM for reusable parts of business objects that are not objects on their own,
i.e. they only exist in the context of a business objects (the hosting object). Examples are
address, attachment folder, text collection, and transportation charges.

e Master Data Objects:
Most master data BOs call the SCM Basis Master Data Layer (MDL) via an adapter in a
read-only way. The content of these master data objects is maintained via the standard
transactions in SCM Basis. The master data distribution between SAP ERP and SAP TM
follows the standard SCM middleware architecture of the SCM Core Interface (CIF).
Within SAP TM, access to master data occurs via master data BOs only. Examples are
Location, Business Partner, Material, etc.
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e Meta Data Objects:
Examples are Freight Unit Building Rule, Planning and Selection Profiles, etc. which e.g.
define data that is taken into consideration at runtime to define the required behavior of a
business process (e.g. how shall Freight Units get built from the Forwarding Order data or
which Freight Units shall be selected to be planned in the Transportation Cockpit of SAP

Display Business Object /SCMTMS/TR @, Active Version
e B P &DExtende Z | B | 8 | [Einforma
Business Object Detall Browser Description _ITEE rersistence Attribute Mapping | Property Change Trigger
v @ JSCMTMS/TRQ Transportation ~
v {4 Node Structure v ~
Node Name ROOT
v [0 rROOT. Root] - v
- @ ATTACHVMENTFOLDER Attachment Fc | | | Descrintion Roct
+ @ CONPTYADDRESS Root Consignes
= O DOCREFERENCE Document Refi Node Settings
- 8 HANDLING_CODE Handling Code: Hode Type Standard Node &
v O ITEM Item
+ O ITEMCCODE Commadity Con Standard Node Cat. ROOT] =
+ @ ITEMCONPTYADDRESS  Item Consigne:
+ O ITEMCONTENTID Item Content | The details of the selected node:
- O ITEMDANGGOODSINFO Item DangeroL Proper‘ties‘ Node Data Model,
- O ITEMDOCREFERENCE Itern Docurner o DB Table. etc
+ O ITEMHSCODE Itern HS Code D‘t e '
+ O ITEMLCADDRESS Item Letter of ata Mo
+ O ITEMMRN Item MRMN Combined Structure JSCHTHS/S TRQ_ROOT K
v O ITEMPARTY Itemn Party Combined Table Type /SCHTHS/T_TRO_ROOT K

- @ ITEMPARTYADDRESS
+ O ITEMPARTYLCADDRESS

Item Party Adc
Itemn Party Let

Data Structure
Data Structure (tr.)

/SCHTHS/3 TRQ_ROUT
/SCHTHS/5_TRO_ROOT TR

* &7 BUPA_BO_ITMPTY Itern Business |
= O ITEMSEAL Itemn Seal Extension Include JSCMTHS/INCL_EEW TRQ_ROOT
« @ ITEMSHPPTYADDRESS Item Shipper £ Extension Incl.(tr.)
. @ ITEMTEXTCOLLECTION ItemnText Colle Sec key for Key
@T"_ CFIR_BO_ITEM CFIR Item Seckey for Root Key
= &7 LOC_BO_ADDR_ITEM Location Addre
= &7 LOC_BO_ITEM Location )
+ & BUPA_BO_ITEM Business Partre Implementation
* &7 LOC_BO_ROOT Location Node Class
= @ TOR_BO_ITEM TOR Item
- f 7m Disci Buffer
The Node Hierarchy of the  esour
- 0| BusinessProcess Objects. | credi Buffer Class /BOBF/CL BUF SINPLE
- @ Doubleclickonanodeto [dering
> O display its details. Data Access
N 1t analysis
A
+ @ SHPPTYADDRESS Raat Shipper 2 Data Access Class
> O STAGE Stage Database Table /SCHTHS/D_TRQROT

+ @ TEXTCOLLECTION Text Collectior

+ @ TRANSPORTCHARGES Transportation a

@ TRANSPORTCHARGES_INTERNA Intemal Transg +
< > <> <>

Picture: The Business Object Detail Browser - Node Structure.

In the Business Object Detail Browser, you can navigate through the node hierarchy of the
business object and display the node details. Besides other information, the node details
show the data model of the node.

e Combined Structure and Table Type:
This DDIC structure includes the data structure of a node. In addition it includes a fixed
BOPF DDIC structure which contains the node instance key (KEY), the key of the direct
parent node instance (PARENT_KEY) as well as the key of the related business object
instance (ROOT_KEY). The Combined Table Type has the Combined Structure as its line

type.

e Data Structure:
This DDIC structure contains the attributes of the node, representing the node data.

e Data Structure (tr.):

Contains the transient attributes of a node, i.e. attributes which do not get persisted but
are only filled and used during runtime.
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e Extension Include & Extension Include (tr.):
Important for field extensions on a node is the Extension Include. With this include, all
extension fields are added (via Append Structures) which are to be persisted. Extension
fields which are only relevant at runtime and not relevant to be persisted are placed in the
corresponding transient Extension Include.

e Database Table:
Shows the database table where the persistent node information gets stored.

Display Business Object /SCMTMS/TR Q. Active Version

Blas DB |
Business Object Detal Browser Description Action Read & Wiite Nodes | Mode Category Assighment Property Change Trigger
v OGP JSCMTMS TR Transportation
-
> [ tiode Structure Action Name CALCULATE_PROFIT
v 3 Mode Elements =
» @ ATTACHVENTFOLDER Attachment e | DEsCripton Calcuiate profitabiity
» &7 BUPA_RO BP: Shipper, Ct
> {7 BUPA_BO_ITEM Business Partri Action Settings
> (;,: BUPA_BO_ITMPTY Item Business | Nods TTEM <
> {7 BURA_BO_PTY B Part
» é\ R EO - Ci::r;;r z:eri: Action Categary Object-Specific Action v
y & CFIR_BO ITEM CFIR Item 1 Action Cardinality Multiple Node Instances v
» {7 CHANGE _DOCUMENT Chahge History hahge mode Only Read Mode v
» @ COMPTYADDRESS Roaot Consigne
» () DOCREFEREMCE Document Refi
> 7 FAG_BO Forwarding Agi o tat
> @ FAG_BO_ITEM Forvarding Agi mpementation
> @ HANDLING_CODE Handling Codex Class/Interface #SCHTMS/CL TCC A4 PROFIT CALC
» @7 INS_RO Instruction
v o IEM Ttem Parameter Structure The details of a selected
* a Mode Categrias Action: Implementing Class,
» L Assriations Parameter Structure, etc.
> [ Determinations
» [ validations Test Data
v alﬂctmns ‘ Test Data Container
» {¥& CALCULATE_PROFIT Calculate profif
- Wariant
> & COPY_ITEM Copy item
> & CREATE_CFIR Create Custam
» 1% CREATE_STAGES Create source Administrative Data
> i DET_STAGES_4SUBITEMS  Redetermines Creation SAP 26.11.2008 09:36:56
> ¥ OPEN_CUSTOMS_TRANSIT Open Transit ( Last Changed SATERST 29.11.2013 10:08:37
> & REQUEST_CUSTOMS _IMPOR Request Impar
> ¥4 savE_ITEM
> ¥& ALIDATE_ITEM
> O Queties
> [ alternative Keys The Node Elements of the BO nodes.
3> [ Status Variables Open a category, e.g. Actions and
» [ Status Derivators double click on one of the listed Actions
» [ Status Schemas to display its details
» [ attribute Vaue Sets
» O ITEMCCODE Commodity Cora
» @ ITEMCONPTY ADDRESS Itern Consigne: »
<> <> <>

Picture: The Business Object Detail Browser - Node Elements.

When expanding the Node Elements, you can further navigate to a node and the elements
assigned to it (e.g. Associations, Determinations, Validations, Actions and Queries as
described in the previous sections). Moreover, the details for each of these elements can be
displayed from here. For example, the details of an Action include a link to the implementing
class of this Action and - if the Action has parameters - the corresponding parameter
structure.

The details of the node elements like Actions, Validations, Determinations, etc. are the
starting point to identify places in the coding where a specific functionality of interest is
implemented. Within the implementing classes of the node elements, of course further
classes and their methods are used to realize its functionality.
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3.2 BOPF Consumer Implementation Basics

In this section, we give examples on how to implement BOPF consumers, i.e. how to use core
services that allow creating, accessing and modifying business object instances. In section
2.3 we take a look at how to implement BOPF entities such as actions, determinations and
validations (this can be also done with the BOPF Enhancement Workbench which is
described in section 3.3).

3.2.1 Service Manager

A business object can be accessed via a so-called Service Manager. The following coding
shows how to get an instance of the service manager for e.g. the business object Forwarding
Order:

*& __________________________________________________________________ *
*¢ Report ZREP SRV _MGR

*& ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, *
*& How to get a service manager instance and use it to access BOPF

*& __________________________________________________________________ *

REPORT zrep srv mgr.

DATA: lo_srv_mgr TYPE REF TO /bobf/if tra service manager.
* Get an instance of a service manager for e.g. BO TRQ

lo srv_mgr = /bobf/cl tra serv _mgr factory=>

get service manager( /scmtms/if trqg c=>sc bo key ).

Besides others, the service manager provides the following methods that can be used to
access the corresponding business object that it was instantiated for:

Method Description

QUERY Search, execute a BO query.

RETRIEVE Read data for a given set of node instance keys.
RETRIEVE_BY_ASSOCIATION Read data via association.

DO_ACTION Execute a given action of a BO node.
CONVERT_ALTERN_KEY Convert an alternative key to the technical key.
MODIFY Create, change and delete BO node instances.

The following coding examples and descriptions of the semantics of the corresponding
method parameters illustrate the usage of the service manager methods to access BOPF
business objects. We will add corresponding examples in a small demo report
ZREP_BOPF_DEMO_1 step by step.

3.2.2 Query

The coding example shows how to call a BOPF query. To start a query, method QUERY of
the service manager instance is used:

*& __________________________________________________________________ *
*& Report ZREP BOPF DEMO 1

*& ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, *
*§& How to get a service manager instance and use it to access BOPF

*& __________________________________________________________________ *

REPORT zrep bopf demo 1.

FIELD-SYMBOLS: <ls root> TYPE /scmtms/s trg root Kk,
<ls item> TYPE /scmtms/s_trqg item k,
<ls link> TYPE /bobf/s frw key link,
<ls loc> TYPE /scmtms/s_bo loc root k,
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<ls txc> TYPE /bobf/s txc con k,
<ls msg> TYPE /bobf/s frw message k.

DATA: lo_srv_trqg TYPE REF TO /bobf/if tra service manager,
1s_selpar TYPE /bobf/s frw query selparam,
1t selpar TYPE /bobf/t frw query selparam,
lo message TYPE REF TO /bobf/if frw message,
1s query inf TYPE /bobf/s frw query info,
1t key TYPE /bobf/t frw key,
1t root TYPE /scmtms/t trg root k,
1t failed key TYPE /bobf/t frw key,
1t item TYPE /scmtms/t trqg item k,
1t link TYPE /bobf/t frw key link,
1t item key TYPE /bobf/t frw key,
1t target key TYPE /bobf/t frw key,
1t loc_root TYPE /scmtms/t bo loc root k,
lv_text assoc_key TYPE /bobf/conf key,
1t link txctext TYPE /bobf/t frw key link,
1t txc text key TYPE /bobf/t frw key,
lv_text node key TYPE /bobf/conf key,

lv_content node key TYPE /bobf/conf key,
lv_content assoc_key TYPE /bobf/conf key,

1t _txc content TYPE /bobf/t txc con k,

lo change TYPE REF TO /bobf/if tra change,

lr action param TYPE REF TO /scmtms/s_trq a confirm,
1t msg TYPE /bobf/t frw message k,

lv_str TYPE string,

lo msg TYPE REF TO /bobf/cm frw,

1t trqg id TYPE /scmtms/t trqg_id,

1t trqg root key TYPE /bobf/t frw key.

* Get an instance of a service manager for e.g. BO TRQ

lo srv_trq = /bobf/cl tra serv mgr factory=>get service manager (
/scmtms/if trqg c=>sc bo key ).

BREAK-POINT.

* Set an example query parameter

ls _selpar-attribute name = /scmtms/if trqg c=>sc query attribute-root-
query by attributes-created by.

ls _selpar-option = 'EQ"'.

ls _selpar-sign = 'I'.

1s selpar-low = '"POLCH'.

APPEND 1s selpar TO 1t selpar.
BREAK-POINT.

* Use method QUERY of the service manager to start the query
lo _srv_trg->query(

EXPORTING
iv_query key = /scmtms/if trq c=>sc_query-root-
query by attributes
it selection parameters = 1t selpar
IMPORTING
eo _message = lo message
es query info = 1ls query inf
et key = 1t key ).

BREAK-POINT.
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3.2.3 Retrieve

The coding example shows how to retrieve the data for the Root node keys that were found
by the query in 3.2.2. Method RETRIEVE of the service manager instance is used:
BREAK-POTNT.

* Use method RRETRIEVE to retrieve ROOT data
lo srv _trg->retrieve(

EXPORTING

iv_node key = /scmtms/if trqg c=>sc node-root

it _key = 1t _key
iv_edit mode = /bobf/if conf c=>sc edit read only
IMPORTING

eo_message = lo message
et data = 1t root

et failed key = 1t failed key ).

BREAK-POINT.

3.2.4 Retrieve By Association (Standard)

The coding example shows how to retrieve the data for the Item node keys that were found by
the query in 3.2.2. Method RETRIEVE_BY_ASSOCIATION of the service manager instance
is used with the composition association from Root to Item:

BREAK-POINT.

* Use method Retrieve by Association to retrieve ITEM node data
lo srv trg->retrieve by association(

EXPORTING

iv_node key = /scmtms/if trqg c=>sc _node-root
it _key = 1t key

iv_association = /scmtms/if trg c=>sc_association-

root-
item

iv_fill data = abap true

iv_edit mode = /bobf/if conf c=>sc edit read only

IMPORTING
eo_message = lo message

et data = 1t item

et key link = 1t link
et target key = 1t item key
et failed key = 1t failed key ).

BREAK-POINT.

3.2.5 Retrieve By Association (XBO)

The coding example shows how to retrieve the data for the Locations stored in the items
whose Item node keys were retrieved in 3.2.4.

Again, method RETRIEVE_BY_ASSOCIATION of the service manager instance is used with

the Cross BO association (XBO) from Item to Source Location Root that is defined on the
item node of BO TRQ:
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REAK-POINT.
* Following XBO Association ITEM -> Location
lo srv_trg->retrieve by association(
EXPORTING
iv_node_ key = /scmtms/if trg c=>sc_node-item
it key = 1t item key
iv_association = /scmtms/if trqg c=>sc _association-item-
srcloc_root
iv_fill data = abap_ true
IMPORTING
eo_message = lo message
et data = 1t loc root
et key link = 1t link ).

BREAK-POINT.

3.2.6 Retrieve By Association (Dependent Objects)

The coding example shows how to retrieve the data from the dependent object TextCollection
assigned to the Root node of BO TRQ. Besides method RETRIEVE_BY_ASSOCIATION of
the service manager instance, this requires calling helper method GET_DO_KEYS_4 RBA of
class /ISCMTMS/CL_COMMON_HELPER to map the TextCollection Meta Data node keys
into TRQ runtime node keys:

BREAK-POINT.

* Retrieve by Association (To Dependent Object Nodes)
* Do RbA to ROOT TEXT Collection TEXT CONTENT node

* Get Text Collection ROOT keys

lo srv_trg->retrieve by association(

EXPORTING
iv_node_ key = /scmtms/if trg c=>sc node-root
it key = 1t key
iv_association = /scmtms/if trqg c=>sc_association-root-
textcollection
IMPORTING
eo_message = lo message
et key link = 1t link

et target key 1t target key ).

* Map TXC Meta model node keys into TRQO runtime node keys
* —-=> for all subnodes of DO ROOT we have to use this helper

* method to get the correct runtime node keys of the DO nodes

/scmtms/cl _common helper=>get do keys 4 rba(

EXPORTING
iv_host bo key = /scmtms/if trqg c=>sc _bo key
"Host BO DO Representation node (TRQ, node TEXTCOLLECTION)
iv_host do node key = /scmtms/if trqg c=>sc node-textcollection

"not needed here because source node of association is the DO ROOT
"node for which we can use the TRQ constant

* iv _do node key = DO Node
"DO Meta Model Association Key
iv_do_assoc_key = /bobf/if txc c=>sc _association-root-text
IMPORTING
"DO Runtime Model Association Key
ev_assoc_key = lv_text assoc _key ).
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lo srv_trg->retrieve by association(
EXPORTING
iv_node key

/scmtms/if trg c=>sc node-
textcollection

it _key = 1t target key

"DO runtime model association key

iv_association = lv_text assoc_ key
IMPORTING

€0 _message = lo message

1t link txctext
1t txc text key ).

et key link
et target key

* Map TXC Meta model node keys into TRQ runtime node keys
/scmtms/cl common helper=>get do keys 4 rba(

EXPORTING
iv_host bo key = /scmtms/if trg c=>sc _bo_ key
iv_host do node key = /scmtms/if trq c=>sc node-textcollection
"DO Meta Model Source Node Key
iv_do node key = /bobf/if txc c=>sc node-text
IMPORTING
"DO Runtime Model Node Key
ev_node key = lv _text node key ).

/scmtms/cl common helper=>get do keys 4 rba(

EXPORTING
iv_host bo key = /scmtms/if trg c=>sc_bo_ key
iv_host do node key = /scmtms/if trq c=>sc node-textcollection
"DO Meta Model Target Node key
iv_do node key = /bobf/if txc c=>sc_node-text content
"DO Meta Model Association Key
iv_do_assoc_key = /bobf/if txc c=>sc_association-text-
text content
IMPORTING
"DO Runtime Model Node Key
ev_node key = 1lv_content node key

"DO Runtime Model Association Key
ev_assoc_key = lv_content assoc key ).

lo srv_trg->retrieve by association(

EXPORTING
"DO runtime model source node key
iv_node key = 1lv_text node key
it key = 1t txc text key
"DO runtime model association key
iv_association = lv_content assoc_key
iv_fill data = abap true
IMPORTING
€0 _message = lo messagect
et data = 1t txc content ).

3.2.7 Do Action (Standard)

The coding example shows how to start an action for a given set of TRQ instances
represented by the corresponding Root node keys. The action CONFIRM of the TRQ Root
node is called:
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BREAK-POINT.

* Calling action CONFIRM of the TRQO Root node
lo srv_trg->do_action(

EXPORTING
iv_act key = /scmtms/if trg c=>sc_action-root-confirm
it key = 1t key
* 1s parameters = Action Parameters 1if available & required
IMPORTING
eo_change = lo_change
eo_message = lo _message
et failed key = 1t failed key ).

BREAK-POINT.

3.2.8 Do Action (Action Parameters)

Again, the coding example shows how to start an action for a given set of TRQ instances
represented by the corresponding Root node keys. In this example, the action CONFIRM of
the TRQ Root node is called with some of the available action parameters:

BREAK-POINT.

* fill the action parameters

CREATE DATA lr action param.

* Carry out check

lr action param->no_check = abap true.
lr action param->automatic = abap false.

* Calling action CONFIRM of the TRQ Root node with parameters
lo srv_trg->do_action(

EXPORTING
iv_act key = /scmtms/if trg c=>sc_action-root-confirm
it key = 1t key
is_parameters = lr action param
IMPORTING
eo_ change = lo_change
eo _message = lo message
et failed key = 1t failed key ).

BREAK-POINT.

3.2.9 Convert Alternative Key

The coding example shows how to convert a list of TRQ IDs into the corresponding Root
node keys. Method CONVERT_ALTERN_KEY of the service manager instance is used:

BREAK-POINT.

* Prepare a set of TRQ IDs

CLEAR 1t trqg id.

LOOP AT 1t root ASSIGNING <ls root>.
APPEND <ls root>-trg id TO 1t trqg id.

ENDLOOP.

SAP Transportation Management 9.x™ - Enhancement Guide 26



SAP Transportation Management 9.x™ - Enhancement Guide 27

* Convert IDs into BOPF keys
lo srv_trg->convert altern key(

EXPORTING
iv_node key = /scmtms/if trqg c=>sc node-root
iv_altkey key = /scmtms/if trqg c=>sc_alternative key-root-trqg id
it _key = 1t trg id
IMPORTING
et key = 1t trg root key ).

BREAK-POINT.

3.2.10 Retrieve Property

The following coding example shows how to retrieve Property information of node elements.
In this specific example the Service Manager method RETRIEVE_PROPERTY is used to
read the node attribute properties that are present at runtime. The concept of BOPF Node
Element Properties is described in section 3.4.1 in more detail.

CALL METHOD lo_ srv_trg->retrieve property

EXPORTING
iv_node_ key = /scmtms/if trg c=>sc _node-root
it _key = 1t _trg root key
iv_node attribute property = abap_ true
it node attribute = 1t node attribute
IMPORTING
eo_property = lo _property
eo_message = lo message.

BREAK-POINT.

3.2.11 Modify

While the coding examples of the previous sub sections demonstrated how to access BOPF
business objects, we now take a look at how to create, update and delete BO (nhode)
instances. For these purposes, method MODIFY of the service manager is used. To
demonstrate different possibilities of the method, we create a second demo report
ZREP_BOPF_DEMO_2 and add corresponding examples step by step.

*§ Report ZREP BOPF DEMO 2

*& How to get a service manager instance and use 1t to access BOPF.
*& How to create update and delete BO (node) instances

*§& How to use a transaction manager to save changes.

REPORT zrep bopf demo 2.

FIELD-SYMBOLS: <ls root> TYPE /scmtms/s_trqg_root k,
<ls trqg gdb> TYPE /scmtms/s trqg g result.

DATA: lo srv trqg TYPE REF TO /bobf/if tra service manager,
1t mod TYPE /bobf/t frw modification,
1s mod TYPE /bobf/s frw modification,
lv_trq new key TYPE /bobf/conf key,
lo chg TYPE REF TO /bobf/if tra change,
lo message TYPE REF TO /bobf/if frw message,
lo msg all TYPE REF TO /bobf/if frw message,
lo tra TYPE REF TO /bobf/if tra transaction mgr,
lv_rejected TYPE abap_ bool,
1t rej bo_ key TYPE /bobf/t frw key2,
ls selpar TYPE /bobf/s frw query selparam,
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1t _selpar TYPE /bobf/t frw query selparam,
1t trg gdb TYPE /scmtms/t trg g result.

* Get instance of service manager for TRQ
lo srv_trqg = /bobf/cl tra serv mgr factory=>get service manager (
/scmtms/if trqg c=>sc bo key ).

Create: As a first step, a new instance of business object TRQ (Forwarding Order) is created.
First the modification table is set up to contain an entry for the creation (change mode is set to
CREATE) of a new Root node instance. Then the data for the new Root node instance is
assembled. Finally, the modification table is passed to method MODIFY of the service
manager

BREAK-POINT.

*——— Creating a new TRQ instance ---%*

1s mod-node = /scmtms/if trq c=>sc node-root.

1s mod-key = /bobf/cl frw factory=>get new key( ).

ls _mod-change mode = /bobf/if frw c=>sc modify create.
CREATE DATA 1ls mod-data TYPE /scmtms/s_trg root k.

ASSIGN 1s mod-data->* TO <ls root>.
<ls root>-trg type = 'ZENH'.

APPEND 1s mod TO 1t mod.

lv _trg new key = ls mod-key.

lo srv_trg->modify(

EXPORTING
it modification = 1t mod
IMPORTING
eo_change = lo chg
eo_message = lo message ).

The next step shows how to instantiate a transaction manager which is used for persisting
changes to the database. For this purpose, the SAVE method of the transaction manager is
called.

BREAK-POINT.

* Save transaction to get data persisted (NO COMMIT WORK!)
lo tra = /bobf/cl tra trans mgr factory=>get transaction manager( ).

* Call the SAVE method of the transaction manager
lo tra->save (
IMPORTING
ev_rejected = 1lv _rejected
eo_change lo chg
eo_message lo message
et rejecting bo key = 1t rej bo key ).

Update: Now the newly created instance of the TRQ Root node is update with some
additional data. The example code shows how to prepare the modification table for an update
(the change mode will be set to UPDATE). Again, the modification table is then passed to
method MODIFY of the service manager (and in this example the update is directly persisted
by using the SAVE method of the transaction manager).
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BREAK-POINT.

*——— Update the new instance with a Shipper ID ---%*
CLEAR 1t mod.

1s mod-node = /scmtms/if trg c=>sc_node-root.

ls mod-key = 1lv_trqg new key.

ls mod-change mode = /bobf/if frw c=>sc modify update.
CREATE DATA ls mod-data TYPE /scmtms/s_trg root k.

ASSIGN 1ls mod-data->* TO <ls root>.

<ls_root>-shipper id = 'BOO CARO0Z2'.

APPEND /scmtms/if trqg c=>sc node attribute-root-shipper id
TO 1ls mod-changed fields.

APPEND 1s mod TO 1t mod.

lo _srv_trg->modify(

EXPORTING
it modification = 1t mod
IMPORTING
eo_change = lo_chg
eo_message = lo message ).

BREAK-POINT.

lo tra->save (

IMPORTING
ev_rejected = 1lv_rejected
eo_ change = lo_chg
eo _message = lo message
et rejecting bo key = 1t rej bo key ).

Delete: In the last step of the example report, we use a query to find TRQ instances that then
will be deleted. Again, the modification table will be prepared for deleting a given TRQ
instance (the change mode will be set to DELETE). Just like in the first steps, the modification
table is then passed to method MODIFY of the service manager (and in this example the
delete is directly persisted by using the SAVE method of the transaction manager).

BREAK-POINT.

* set an example query parameter

ls _selpar-attribute name = /scmtms/if trqg c=>sc query attribute-root-
query by attributes-trg type.

ls selpar-option = 'EQ'.

ls _selpar-sign = 'I".

1s selpar-low = '"ZENH'.

APPEND 1s selpar TO 1t selpar.

* find a TRQ instance to be deleted
lo _srv_trg->query(

EXPORTING
iv_query key = /scmtms/if trg c=>sc_query-root-
gdb_query by attributes
it selection parameters = 1t selpar
iv_fill data = abap true
IMPORTING
eo_message = lo _message
et data = 1t trg gdb ).

BREAK-POINT.
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* Delete 1st found instance

READ TABLE 1t trg gdb ASSIGNING <ls trqg gdb> INDEX 1.
CLEAR 1t mod.

1s mod-node = /scmtms/if trq c=>sc node-root.

1s mod-key <ls trg_gdb>-db key.

1s mod-change mode = /bobf/if frw c=>sc modify delete.
APPEND 1s mod TO 1t mod.

lo srv _trg->modify(
EXPORTING
it modification = 1t mod
IMPORTING
eo_ change = lo_chg
eo_message = lo message ).

* Call the SAVE method of the transaction manager
lo tra->save (
IMPORTING
ev_rejected = 1lv_rejected
eo_change lo chg
eo_message lo message
et rejecting bo key = 1t rej bo key ).

Note: When deleting the Root node of a business object instance, the BOPF Framework
makes sure that all corresponding sub nodes of the business object instance will be also
deleted, i.e. the complete business object instance will be deleted.

3.3 BOPF Enhancement Workbench

In the following section, we focus on detailed step-by-step descriptions on how to create
enhancements using the BOPF Enhancement Workbench.

3.3.1 Overview

Since TM 8.0, the BOPF Enhancement Workbench is available to enhance the standard TM
BOBF Business Objects. It can be used to create, change or delete enhancements of the
standard TM BOPF Business Objects. Such enhancements again can be enhanced with the
same tool, i.e. nested enhancements are also possible. The BOPF Enhancement Workbench
supports the following enhancements:

Create, change or delete additional

Subnodes.

Actions and action enhancements.

Determinations.

Consistency and action validations.

Queries.

Customer/Partner-specific Business Objects >New as per NW 7.31.

The BOPF Enhancement Workbench now allows creating new customer/partner-specific
Business Objects. Customers and partners can create their very own Business Objects that
they can freely implement according to their requirements. Still Standard TM BOPF Business
Objects must have been declared to be extensible by SAP Development. Only such Business
Objects can be enhanced. The same applies to a Business Object’s entities like nodes,
actions, etc. They can only be enhanced if SAP Development has declared them to be
extensible. If customer/partner-specific Business Objects are not declared to be extensible,
others like implementation partners or SAP development cannot enhance them, i.e. nested
enhancements are not possible. If this is required, declare them as extensible too.
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The BOPF Enhancement Workbench is started with transaction /BOBF/CUST_UI.

Business Object Builder: Initial Screen

D Custom Business Object D Buisiness Ohject Enhancement ﬁ

Business Object Browser Description R
« [ Customn Business Objects Custorm Business CUStOI’ﬂ. Business -~
~ [ Business Ohject Enhancements Business Ofljece-. OBJECTS' S
H ﬁ ZEMH_TOR Enhancement Ohjp=ss=s—r=mmm=
> % ZENH_TRQ Enfiar = List of already
v B SQD Business Ohjects SAP Busingss . exi sting
. : JBOFUPPF_OUTPUT_CONTENT  |PPF OuFDut Mo Enhancement
© &Y JSCMTMS/AVAIL_RES_CAPACITY |DO Available Rest ODJECTS
© G JSCMTMS/BURA Extended busine: :
© & JSCMTMS/BUS_SHARE Business Share
- @ jSCMTMS/CUSTFREIGHTINWREQ | Customer Freight! | et of Standard
- Qz fSCMTMS/DRIVER Drriver Business Objects
* & fSCMTMS/FO_SCHEDLLE Sekadula (Frng that can be
o)
+ ¥ JSCMTMSFREIGHT AGREEMENT | Freight A enhanced
© &® JSCMTMS/FUB transient BO for F
+ &P JSCMTMS/HAMDLING _RESOURCE |Handing Resource (8.0
© &P JSCMTMS/INSTRUCTION Instructions
© & JSCMTMS/ MY _DISPUTE Do for Invoice Dispute Manage...
© @R JSCMTMS/LOCATION Location (5.0)
© & JSCMTMS/LSO_EXPL Load Optimization Explanation
© &Y JSCMTMSMATERIAL Material (8.0) -~
© &P JSCMTMS/OPERATINGTIMES BO Operating times (8.0) v

Picture: BOBF Enhancement Workbench Initial Screen.

On the initial screen, you can see the Business Objects of the Transportation Management
Application that are allowed to be enhanced in general (see Business Objects in the picture
above). Whenever you want to enhance one of the listed Standard Business Objects, the first
step is to create a so-called Enhancement Object for this Business Object. For the
Enhancement Object, the original Business Object represents the so called Super Business
Object or base object.

Important to know is that this Enhancement Object does neither replace nor represent a copy
of the standard Business Object. Instead it serves as a container for all enhancements that
you add to the Business Object via the Enhancement Workbench. At runtime, still the
standard Business Obiject functionality is being executed with the enhancements in addition.

A double click on one of the already existing Enhancement Objects will lead you to the
corresponding details as shown in the following picture:

Business Object Builder: ZENH_TOR

¢ [MBusiness Ohject Enhancement [i]

Mode Browser Description Mame ZENH_TOR
M :ﬁ ZENH_TOR : Description Enhancement Object for TOR BO
v @ ROOT Root Node
+ @ ATTACHMENTFOLDER Attachment Folder )
- O e cHG_TR Example Enhancement Che Business Object Configuration
+ @ CHARGE_DISTRIBUT Object for Freight Order Base Business Chiject /SCHTHS/TOR
* O CONFIRMATIONHIST BO (TOR). Canfir Canstants Interface ZIF ENH TOR C Regenerate
¥ (D CUSTOMS_ACTIVITY COS OIS BCTity
e CUSTOMS_GROUP Custorns Group Name of the Super BO and
+ D CUSTOMS_GROUP_ITEM Customs Graup Item A the Constants Interface of
+ O DIRECT _SHIPMENT _OPTIONS Altermatives for d(lre;t « | _Admiristrative Data the Enhancement BO.
. Created by SCHSUPPORT
Entity Browser Description ' Creation Date 02.10.2012 16:05:08
~ [ &l Actions Last Changed By SCHSUPFORT
- ## TENDERINGREQUEST ~ACCEPT_REQUEST |Accept tendering req Changad On 02.10.2012 16-08:08
= ##, TENDERINGREQUEST ~ACCEPT_REQUEST _|Accept Request
+ ##, TENDERINGRESPOMSE ~ACCERT_RESPONSE Accept 3 Tendering R
- ## TENDERINGRESPOMSE ~ACCEPT _RESPONS] &ccept Tendering Re:
- ##, TENDERINGRESPOMSE ~ACCEPT _RESP_ANI Action “Accept and S
- ¥ STOP~ADAPT_LOAD_TIME_TO_TRAMSTINAdapt the loading tim
+ {4 ITEM_TR~ADD_SYR Add active vehicle Al available Actions of the Standard
+ ¥ ROOT ~ADD_AVR_ITEM #dd Active Vehicle ite BO that can be enhanced via the
+ #i, ITEM_TR~ADD_COMTAINER v Enhancement BO.
<> <> <>

Picture: Details of an Enhancement Object.
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The specific example here shows an Enhancement Object for the Freight Order BO (TOR).
The sections marked in the picture above show different entities of the Enhancement Object
(double click on the very first line in the Node Browser).

The Node Browser section shows the node structure of the Enhancement Object which
includes all nodes (i.e. the complete node hierarchy) of the super business object and all
subnodes that might have been added to the business object via the Enhancement
Workbench. All nodes which are not grayed out here are allowed to be enhanced. If a node is
grayed out, it has been defined to be not extensible. This is especially the case for standard
dependent objects like Address, Attachment Folder and Text Collection. On the other hand,
dependent objects defined by Transportation Management itself can be enhanced, provided
that development has enabled them correspondingly.

The Entity Browser section shows all actions available at the Enhancement Object. This
includes all standard actions as well as actions that might have been added to the business
object via the Enhancement Workbench (All actions are only shown when you have marked
the Enhancement Object in this view. If you double click on one of the nodes, the Entity
Browser will only contain those actions which belong to this specific node).

The details section on the right side shows the name of the Super Business Object
associated with the selected Enhancement Object as well as the so called constants interface
of the Enhancement Object. This interface will contain all constants which are generated for
your enhancements.

A double click on one of the nodes (e.g. the Root Node) will show the following picture with
details related to this specific node.

Business Ohjeck Builder: ZENH_TOR

¢ [MBusiness Chject Enhancement [i]

Node Browser Description Mame ZENH_TOR
o)
¥ ZFNH—TOR Description Enhancerment Chject for TOR BO
v ) ROOT Root Mode
+ @ ATTACHY Create Subnode t Folder -
= O CC_tHG F—— itroller: Che By The Enhancement Opfions
- teate Action
+ @ CHARGE = = for the selected BO node. jr
™ o Create Consistency Walidation s =
© O CONFRM, = Y ting Confir Canstants Interface ZIF_ENH TOR_C Regenerate
v (O CUSTOME Create Determination Ctivity
v D CUsTt  Create Query ‘aup
. O Create Assodation oup Item ~ Adrrinistrative Dat
O DIRECT _Sruricr —or oo svsrnauvss for direct v nstraive Datd
| < Created by SCHSUPPORT
Entity Browser Diesctiption Creation Date 02.10.2012 16:08:08
~ B 2l Actions | Last: Changed By SCMSTRPORT
+ [P TENDERINGRFOUFST~ACCFRT RECLIFST |&rrrnt tenrering reg Changed On 02.10.2012 16:08:08
« §& TENDERIN  Create Action Validation lest
: :§ TEMDERIM  Craate Pre-action Enhancement noeri=2.R -
-+ TEMDERIN oot post-ction Errancement Jering Re: The Enhancement Opfions
s L TENDERIN e oo e 2P AN S for the selected Action
- {# STOP~ADAPT_LOAD_TIME_TO_TRANSTINAdapt the lnading tim
* £ ITEM_TR~ADD_AVR add active vehicle
+ ¥ ROOT ~ADD_AVR_ITEM add Active Vehicle ite A
- ¥ ITEM_TR~ADD_COMTAIMER, -
<> <2 <>

Picture: The node of an Enhancement Object with its details.

The picture above shows the possible enhancement options for the selected node (here: the
Root Node of the Freight Order BO) in the Node Browser. Click the right mouse button to view
the types of enhancements that can be created for the selected node.

In the Entity Browser, the available actions of the selected node are shown. You can select
one of the listed actions and then click the right mouse button to see the types of
enhancements that can be created for the selected action.

Moreover, in the details section, the node details (i.e. the data model) of the selected node is

displayed, similar to those already mentioned in section 3.1.3 on the BOBF Modeling Tool.
Here in the BOBF Enhancement Workbench you can see:
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e Persistent Structure:
This DDIC structure contains the attributes of the node, representing the node data.

e Transient Structure:
Contains the transient attributes of a node, i.e. attributes which do not get persisted but
are only filled and used during runtime.

e Combined Structure & Combined Table Type:
This DDIC structure (table type) includes the data structure of a node. In addition it
includes a fixed BOPF DDIC structure which contains the node instance key (KEY), the
key of the direct parent node instance (PARENT_KEY) as well as the key of the related
business object instance (ROOT_KEY).

e Database Table:
Shows the database table where the persistent node information gets stored.

e Extension Includes (persistent & transient):
Important for field extensions on a node is the Extension Include. With this include, all
extension fields are added (via Append Structures) which are to be persisted. Extension
fields which are only relevant at runtime and not relevant to be persisted are placed in the
corresponding transient Extension Include.

By double click on the corresponding structures, tables or table types you can navigate to the
details of these DDIC objects. Especially the Extension Includes are most important for field
extensions. Here you add the customer / partner specific persistent and transient fields in
corresponding append structures.

The procedure how to do this and how to create all other indicated enhancement options via
the BOPF Enhancement Workbench will be described more detailed in the following sections.

3.3.2 First step: Creating an Enhancement Object

The first step to enhance a standard Transportation Management Business Object is to create
a so called Enhancement Object for this Business Object. The Business Object associated
with this Enhancement Object is also called the Super Business Object of an Enhancement
Object.

It is important to know that this Enhancement Object does neither replace nor represent a
copy of the standard Business Object. Instead it serves as a container for all enhancements
that you add to the Business Object via the Enhancement Workbench. At runtime, still the
standard Business Object functionality is being executed with the enhancements in addition.
Moreover all coding corrections, adjustments of the BO Meta Model, etc. provided for the
standard Business Objects and its entities will of course be present at any time.

1) Start the BOPF Enhancement Workbench (transaction /BOBF/CUST_UI) and select the
Business Object to be enhanced. Let’'s assume we create an Enhancement Object for the
Freight Order BO (its technical name is /ISCMTMS/TOR).

2) Click the right mouse button on the selected BO and select the option Create
Enhancement in the upcoming popup menu.

3) A wizard will now guide you through the next steps for creating the Enhancement Object.
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Business Objeck Builder: Initial Screen

[ Custom Business Object | [ Business Object Enhancement | 107

Business Object Erowser Description Alternative: Click here to start the wizard -
- [3 Custom Business Objects Custom Business ohject{  for creating an Enhancement Object. v
¥ [ Business Object Enhancements Business Object Enhancermers -

> i FENH_TOR Erhancerment Object for TOR BO

» g ZENH_TRQ Enhancement Object for TRQ BC
“ [F= SAP Business Objects SAP Business Objects

+ & [BOFUJPPF_OUTPUT _CONTENT |PRF Qutput Mgrnt: Output Hist...

© @ [SOMTMS/AVAIL_RES_CAPACITY DO Avalable Resource Capadty

- @ [SCMTMSIBUPA Extended business partner of ...

> &} [SCMTMS{TOR Transportation Order

- G [SCMT Cpen omer Freigh*

C QST Ehancement ke Select a BO, click the right mouse button and choose “Create

= - 20Uy Enhancement” to create an Enhancement Object related to the

+ & /SCMTMS/FREIGHTAGREEMENT  |Freightagreem)  BO_ Then follow the instructions on the upcoming wizard.

- O /SOMTMS(FUB wandent BO fo - Eyample: Create an Enhancement Object for the Freight Order

= & [SCMTMS/HAMDLIMG_RESOURCE  |Handing Resow BO (TOR).

© @ [SOMTMS/INSTRUCTION Instructions

= @} JSOMTMSINY_DISPUTE Do for Invoice Dispute Manage...

© & [SOMTMS/LOCATION Location (8.0)

= @ [SOMTMS/LS0_EXPL Load Optimization Explanation

© & [SCMTMS/MATERLAL Material (3.0)

+ & JSCMTMSFOPERATINGTIMES BO Operating times (9.0)

© @ [SOMTMS/PLM Transportation Planning ~

= @} JSCMTMSIPLM_EXPL Explain planning -~ w

© & [SCMTMS/SCHEDULE Schedule (3.0) ¥ic < >

4)

5)

6)

7

8)

Picture: Creating an Enhancement Object.
On the first wizard screen click on button Continue.

On the next wizard screen you can see the name of the Super BO and the following list of
fields ready for input:

e Enhancement Name: The name of your enhancement.
Example: ENH_TOR

e Description: A description of your enhancement.
Example: Enhancement Object for TOR BO

o Namespace: The namespace that your enhancement shall be associated with. It will
be added at the beginning of the final technical name for your Enhancement Object.
Example: Z (i.e. in this case the Customer Namespace).

o Prefix: A prefix that will be added between the Namespace and the Enhancement
Name in the final technical name of your enhancement. It is not a mandatory field and
can be left empty if not required. In the following examples we will keep it just empty.

Click on button Continue. With the entries made before, the next wizard step will propose
the name of your enhancement as well as the name of the constants interface that will be
created for the new Enhancement Object. Example (with the given entries):

Technical Name : ZENH_TOR
Constants Interface : ZIF_ ENH_TOR_C

On this screen you can also manually adjust the two fields.

Click on button Continue to get to the next wizard step. Here you define (yes/no) whether
you allow your enhancement to be enhanced in further enhancements (i.e. nested
enhancements are possible).

At any step of the wizard you can go back to all preceding steps again by clicking Back
button. With this, adjusting the entered data is of course possible until you have
completed the wizard. Click on button Complete to finally create your Enhancement
Object with the entered specification.
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The new Enhancement Object can now be used to create enhancements of the
corresponding Super Business Object. The creation of the different types of enhancements
on node and action level is described in the following sections.

3.3.3 General remarks on creating enhancements

Some general remarks that are valid for creating enhancements via the wizards provided by
the BOPF Enhancement Workbench:

e Implementing Classes: Some types of enhancements require providing an implementing
class. This class contains the business logic of the enhancement. In the wizards you
define a class name and the system creates it automatically with the right interface
assigned for the corresponding entity to be created after finishing the wizard. You must
implement it of course manually.

The implementing class name should meet naming conventions. The wizard
automatically suggests a class name that corresponds to the BOPF naming conventions.
You can also provide already existing classes as implementing classes. They need to
implement the corresponding BOPF Interface (e.g. /BOBF/IF_FRW_ACTION for actions
or /BOBF/IF_FRW_VALIDATION for validations, etc.). The system does not overwrite the
implementing class if it already exists when finalizing the wizard.

e The enhancement name should start with the namespace or prefix of the open
enhancement (in our example this would be “ZENH_"). This ensures there is a clear
separation between the entities of different enhancements (e.g. in case two or more
different implementation partners want to separate their enhancements). The system
automatically enters the value in the field for the enhancement name. You should add a
meaningful enhancement name.

¢ When completing the wizard, further required objects will be generated automatically. The
system adds the new enhancement to the enhancement object. It displays the new
enhancement in the Entity Browser when you select the corresponding assigned node or
action. As mentioned, in case an implementing class is required for the enhancement, it is
generated and must be implemented manually afterwards. The constants interface of the
enhancement object is regenerated and contains a unique constant identifying the new
enhancement. In the enhancement constants interface you will only find constants for
your enhancements. The constants for standard entities are located in the standard BO
constants interface.

e Every enhancement created with the BOPF Enhancement Workbench can also be
deleted again. For each create wizard a corresponding delete wizard is available which
guides you through the relevant step and also checks the preconditions to be fulfilled for a
deletion.

¢ Note that each Enhancement Object has its own Constants Interface. As you can see in
the coding examples of section 3.2 the Node Elements of a BO are referred to via the
BO’s standard Constants Interface. Enhancement Node elements are not added to the
standard Constants Interface but to the corresponding Enhancement Object Constants
Interface. The latter one must be used to reference your Enhancement Node Elements in
your coding.
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3.3.4 Creating Field Extensions

Customers and Partners may require additional fields to be stored with the business objects,
get them entered and displayed on the User Interface or get them transferred between
external systems (e.g. ERP) and Transportation Management via corresponding services.

Creating field extensions on the Business Objects delivered with Transportation Management
is the basis for these kinds of enhancements. Such field extensions can be created using the
BOPF Enhancement Workbench.

1) Start the BOPF Enhancement Workbench (/BOBF/CUST_UIl) and select the
Enhancement Object for the Business to be enhanced with additional fields. Let's assume
we create a field extension for the Freight Order BO (Enhancement Object ZENH_TOR
created in section 3.3.2).

2) Double click on the node that shall be enhanced by additional fields (in our example the
Root Node of the Freight Order BO). In the details of the node in the right area you can
see the Extension Includes that will carry the additional fields. Field Extensions are
always assigned to such an Extension Include.

e Double click on the Persistent Extension Include to start adding fields that are to be
persisted on the database.

e Double click on the Transient Extension Include to start adding fields that are
intended to be only used during runtime and do not get persisted on the database.

Business Object Builder: ZENH_TOR
1) Double click on the node to be extended

<= [YBusiness Obect Enhancement (5] by additional fields and display its details
Mode Browser Description Node Mame ROOT :
v ﬁ ZENH_TOR Description Root Node
v O RoOT Root Nods
+ @ ATTACHVENTFOLDER attachment Falder
- O Co_HE_TR ChengeContraller; char  M2d2 Canfiguration
« @ CHARGE DISTRIBUTION Persistent Structure SHCMTMS/S_TOR_ROOT
, 8 2) Double click on the persistent or transient | | 'nsent Structure
. 0| (incase new fields are added which shall Combinied Structurs /SCHIHE/5_TOR_ROUTK
. o not be persisted) Extension Include to start Combined Table Type /SCMTHME/T TOR ROOT K
adding extension fields. Datahase Table JECHTHS/D_TORROT
Entity Browser Desthiprue.
v [ Actions =,
- §# ADD_AVR_ITEM dd Active Vehicle iter v | Extension Indudes
= ¥¥, ADD_PUSTAGE_WITH_PLANNING Call int. plan. to add FL Persistent Include /SCMTHS,/INCL_EEW TOR_RODT
« & ADD_FU_BY_FUID Adds FU to a Capa TOF Transient Include
- £ ADD_FU_BY_HAWEID adds FU to a Capa TOF
- ## ADD_PU_BY_TROQID Adids FU to a Capa TOF
« ¥ ADD_PVR_ITEM 4dd Passive Vehicle ite
* £ ADD_SHIPMENT_ITEM Handle Shipment Item Administrative Data
- §€ MGGREGATE_CARGD_ITEM_INFO £ggr. main cargo item Created By car Example: The Root Node of the Freight
- ¥4 APPLY_MOVETYPE_STAGES acts the movement £ - enes o Order BO (/SCMTMS/TOR)only has a
« #é ASSIGN_BOOK_TO_SAIL_SCHED_DEP |OBSOLETE -» Use ASS == persistent Extension Include.
- % ASSIGN_STAGE_TO_SCHEDULE assign Stages to Scher,,  Lest Chanded By o2
e T T - ’<’ ,‘ Changed On 04.08.2013 15:59:14 -~

Picture: The Extension Includes of a BO node.
3) On the following screen you can see the DDIC Editor (analog to transaction SE11 for

DDIC objects). Here click on the menu button Append Structure... to create a new
Append for the chosen Extension Include.

This append will contain your extension fields. Usually, you just need one such append to
place all your extension fields. But it is also possible to create additional Appends for the
Extension Include e.g. to separate extensions from different partners.

Example append: ZENH_DEMO_TOR_ROOT
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Dictionary: Display Structure

4= = E’? a &b Vg EE' 5 .;:.‘ [H Hierarchy Display | Append Structure...
1) Click on button Append Structure

Structure #/SCHTHMS /INCL_EEW_TOR_ROOT Active .
ey — PP e BT to create an Append that will contain
art Description oot Node Extension Structure your extension fields.
Attributes Components Entry help/check Currency/quantity fields

1/5

gth Deci... Short Description [T
1 0Durmnmy function in length 1 -~
[1} 0Demo Field Extension for Freight Order Root (TOR) v
o 15 0DatefTime
ZENH SALEZO0RG ID Types hdFi- L UHME g 05ales Organization
1 0General Flag

2) Specify the name of the new Append and click on
Enter (consider name space Z in this example).

Picture: Creating an Append for the Extension Include.

4) Enter a short description for the Append and add the extension fields to be included in
this Append (Component, Typing Method and Component Type). After the extension
fields are correctly specified, save and activate the Append.

Dictionary: Display Append Structure
& |5 O &b /A o | éaa = [i]  Hierarchy Display

Append Structure ZENH_DEMO_TOR_RO0T Active

Short Description Demo Field Extension for Freight Order Root (TOR) 1) Provide a short description.

M Entry help/check Currency)/quantity fields

s e %N Show Appending Obj 1/3

rCnrnpnmant ij:nng Method Component Type  Data Type  Lenagth Deci...  Short Description If‘
LZE]\TH ENTRY DATE JTY'pES v /ECMTMS/DATETIME DEC 15 0DatefTime -~
ZENH SALESORG_ID Types v JECMTMS/SALES 0. HITHMC & 05ales Orgarization e
ZENH APPROVED Types ~ FLAG CHAR 1 0General Flag

2) Addthe additional fields here (Component, Typing Method
and Component Type). Then save and activate the final append
(consider name space Z for the components in this example).

Picture: Specifying the extension fields in the new Append.

With the described four steps, the new extension fields are now part of the corresponding
Node Structures, Table Types and the Database Table (provided that you have added the
extension fields in the Persistent Extension Include). Both, transient and persistent extension
fields are now ready to be used within further enhancements, e.g. in the business logic, the
User Interface or in the context of services that send or receive corresponding information.
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3.3.5 Creating Subnodes

The Enhancement Workbench allows extending a business object with additional nodes.
Subnodes can be added via a corresponding wizard that guides you through the required
steps.

1)

2)

3)

Open the corresponding Enhancement Object and select the node that shall be extended
with a new subnode. In the context menu of the node (click right mouse button) choose
Create Subnode to start the wizard. Example:

Root Node of the Freight Order BO in the example Enhancement Object ZENH_TOR.

The first step in the wizard is to specify the name for the new subnode and a description
on the semantic and purpose of the new subnode. Example:

Node Name :ZENH_ROOT_SUBNODE
Description : Demo Enh. TOR Root Subnode

Note: The name of the subnode must be unique in the business object and should start
with the namespace of the used enhancement object. If no namespace has been entered,
the node name must start with the prefix of the used enhancement (in our example this
would be “ZENH_"). This ensures that you have a clear separation between the nodes of
different enhancements that belong to the same business object. The namespace (or
prefix) value is automatically inserted in this field and must be completed with a
meaningful node name.

In the second step you need to define whether this new subnode is itself extensible. Set
the flag Node is extensible if you want to add additional enhancements to the new
subnode (i.e. further subnodes, actions, determinations, etc.). If the flag is set, you can
specify the names of a Persistent Extension Include and a Transient Extension Include to
allow field extensions for the new subnode.

(1) Enter the names of these includes. Example:

Persistent Extension Include : ZENH_INCL_P_TORSUBNODE
Transient Extension Include : ZENH_INCL_T_TORSUBNODE

(2) On the wizard screen double click on these structures to right away start creating the
corresponding DDIC objects. You will be guided to the DDIC Editor where you can
define the initial information for the Extension includes. Repeat the following steps for
both Extension Includes:

(3) Under menu path Extras — Enhancement Category choose enhancement category
“Can be enhanced (character-like or numeric)”.

(4) Provide a short description.

(5) Create a dummy component (required for technical reasons). Example for the
Persistent Extension Include:

Component Typing Method Component Type
ZENH_P_DUMMY Types DUMMY

Do the same for the Transient Extension Include (if you have defined one). Example
for the Transient Extension Include:

Component Typing Method Component Type
ZENH_T_DUMMY Types DUMMY

(6) Save and activate the corresponding Extension Include.
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Dictionary: Display Structure
= | 5 g &b 2 % aw & [ [i]  Herarchy Display  Append Structure..,

Structure ZENH_INCL_T TORRSUBNODE Active

Shart Description Derno Enh. Transient Extension Include for Subnods The example Enhancement transient
[ attibutes R re Pl £t helpjcheck | Cumency/auantty fields Extension Include for the new subnode
with the defined dummy component. —
s8D|[By b= 1/1
Component Typing Method  Commponent Type  Data Type  Length Deci... Short Description If‘
[ZEN'H T_DUMMY _Tives ~ DUMMY CHAR 1 0Dummy function in length 1

Picture: Example Enhancement Extension Include with dummy component.

4) The third step is to define and create the Persistent Structure and/or the Transient
Structure for the subnode.

1)

(@)

(3)

(4)
(5)

(6)

(7)

(8)

(9)

Enter the names for these structures. Example:

Persistent Structure : ZENH_S ROOT_SUBNODE_D
Transient Structure :ZENH_S ROOT_SUBNODE_DT

On the wizard screen double click on these structures to right away start creating the
corresponding DDIC objects. You will be guided to the DDIC Editor where you can
define the initial information for these structures.

Under menu path Extras — Enhancement Category choose enhancement category
“Can be enhanced (character-like or numeric)”.

Provide a short description.

In the Persistent Structure define the attributes that shall be part of the new subnode
and get persisted on the database.

At the end of the Persistent Structure include the Persistent Extension Include from
step 3 to allow persistent field extensions for the new subnode.

In the Transient Structure define the attributes that shall be part of the new subnode
and will only be available at runtime (their content is created via Determinations at
runtime).

At the end of the Transient Structure include the Transient Extension Include from
step 3 to allow transient field extensions for the new subnode.

Save and activate the corresponding Extension Include.
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Dictionary: Dispiay Structire
G |5 Ol ab A m | & S [i]l = Herarchy Display ~ Append Structure..,

Structure ZENH_5 _ROOT_SUBNODE_D Active
Shart Description Derno Enh, TOR Root Subnode Pers, Structure The example Persistent Structure for the
M Eritry helpjcheck Curmency/quantity fields new subnode with the included Persistent
Extension Include. —]
8|0y %= 4 1/5
Component Typing Method  Component Type  Data Type  Length Deci.. Shaort Description m
[ZEN'H CHNG_DATE :Ty'pes ~ /SCHTMS /DATETIME DEC 15 ODate/Time
ZENH_CHNG_USER  Types v /3CMTMS /USER_ID.. CHAR 1z 0User Who Changed the Object
ZENH CHNG FEAS Types ~ /SCHTMS /DESCRIP .. CHAR a0 05hort Descrigtion
. INCLUDE Types v ZENH_INCL P_TOR.. &0 a 0Demo Enh, Persistent Extension Indude for Subnode
ZENH P DUMMY Types ~ DUMMY CHAR 1 0Durnrmy function in length 1
~
~
<> <>

Picture: Example Persistent Structure.

5) In step four, the database types are defined. For this, the name of the Combined
Structure, the Combined Table Type as well as the Database Table name is entered.
Example:

Combined Structure : ZENH_S_ROOT_SUBNODE
Combined Table Type :ZENH_T_ROOT_SUBNODE
Database Table Name :ZENH_D_ROOT_SUBN

The content of these three DDIC objects will be automatically generated by the system.
The combined structure will contain the attributes of the persistent and transient structure
from step 4 as well as BOBF-specific key attributes. Moreover, the combined structure
will contain the Extension Includes with corresponding extension fields (if available). The
combined table type and the database table will have the same structure like the
combined structure.

Dictienary: Display Structure
& D% 8lat A 5 & S [E] | Hierarchy Display  Append Structure. .,

Structure ZENH_$_ROOT_SUBNODE Active
Shart Description Dema Enh, TOR Raot Subnade The final combined structure of the

M Entry helpfcheck CLprency/quantity fiskds new subnode with the BOPF keys

and all included structures.

s4|D|E % |k Ble 1414

Component Typing Method Component Type  Data Type  Length Deci..  Short Description E‘

EINCLUDE J"[‘y]JES ~ /BOEF/S FEW KEY . &0 0 OInclude Structure for Key Information ~

FEY Types ~ /BOBF/CONF_EEY RAW 16 0NodeID e

PARENT KET Types v /BOBF/CONF EEY  FAN 16 OMNodelD

ROOT_EEV Types v /BOBF/CONF_EEY  RANW 16 0ModelD

. INCLUDE Types EZEI\H{ 5 ROOT SUB . &0 0 0Demo Enh. TOR Root Subnode Pers. Structure

ZENH_CHNG DATE  Types ~ /ECHTME /DATETINE DEC 15 0DatefTime

ZENH _CHNG USER  Types ~ /SCHMTHS /USER_ID . CHLR 12 0Uzer who Changed the Object

ZENH _CHNG PEAS  Types ~ /ECMTMS /DESCRIP. CHAR 40 05hart Description

. INCLUDE Types v ZENH INCL P TOR. 8D [1} 0Demo Enh. Persistent Extension Incude for Subnode

ZENH P DUMMY Types ~ DUMHY CHAR 1 0Dummy function in length 1

. INCLUDE Types ~ ZENH_S_ROOT_SUB. & o 0Demo Enh. Transient Structure for TOR Root Subnode

ZENH_TRAN DATE Types ~ /ECMTHMS /DATETINE DEC 15 0Date/Time

. INCLUDE Types ~ ZENH INCL T TOR. @D [1} 0Demo Enh. Transient Extension Include for Subnode

ZENH T DUMMY Types ~ DUMHY CHAR 1 0Dummy function in length 1 ~
v

LA < >

Picture: The final combined structure of the new subnode.

6) Click on button Complete to finalize the creation of the new subnode. With this step,
further required objects for the subnode will be generated automatically. Afterwards, the
subnode can be used like any other node of the enhanced business object. If you have
declared it to be extensible, any enhancements for the new node are done the same way
like for the standard nodes, i.e. you can add fields via field extensions, add actions, etc.
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On completion of the subnode, also the constants interface of the enhancement is
regenerated and contains a unique constant identifying the subnode (this constant is
required for accessing the data of the node correctly).

Business Object Buiider: ZENH_TOR

<= [MBusiness Object Enhancement [i]

MNode Browser
¥ i ZENH_TOR
~ ) ROCT

@ ATTACHMENTFOLDER
- O CC_CHG_TR
- @ CHARGE_DISTRIBUTION
O CONFIRMATIONHISTORY
> O CUSTOMS_ACTIVITY
+ (O DIRECT_SHIPMEMT_OPTIONS
+ (O DOCREFEREMCE
» O EXECUTIOMINFORMATION
+ O EXECUTIONINFORMATION TR
+ © HANDLING_CODE
3 O HOUSE_SHIFMENT

Description

Root Mode
attachment Folder
ChangeController: Change I

Subcontracting Confirmatior
Customs Activity
Alternatives for direct shipr
Document Reference
Execution Data

Combined Execution Infarmr
Handling Codes

House Shipment § House B,

Mode Marne
Description

MNode Configuration

ZENH_ROOT_SUENODE
Demo Enh. TOR Root Subnode

Persistent Structure
Transient Structure
Combined Structure
Combined Table Type
Database Table

Esxttension Includes

ZENH 5_ROOT_SUENODE_D
ZENH 5 ROOT SUENODE DT
ZENH_3 ROOT SUENODE
ZENH T ROOT_SUENODE
ZENH D _ROOT SUEN

The details of the new subnode
with all relevant DDIC objects.

> O ITEM_TR
= (O LCADDRESS
= O ORGUMIT_BP_RESTRICTION

Tterns of the Transportatior §
Letter of Cradit Conform Ac’
ORGUNIT and BP restrictior

Persistent Include ZENH _INCL_P_TORRSUENODE

Transient Incude ZENH _INCL_T TORRSUENODE

= O OVERWIEW transient overiew of logistic
> O PaRTY Parties on Root node level
- RAMNKINGLIST Rattking List
N 8 aToP Stop d Adrministrative Data
= O suMMaRY additinnal Info fior TOR Rop | reated By SCMSUPPORT
bl 0 i .1, HEZH
SIE;J_EF)E;ILT\LII The new subnode in the BO Creation Date 05.10.2012 12:44:16
P — after finalizing the wizard. Last Changed By SCHSUPPORT
- @ narges
Changed On 05.10.2012 12:44:16
» @ TRANSPORTCHARGE. _~TERNAL [Internal Transpartation Cha 9
+ [O ZENH_ROOT_SUBNODE Dema Enh, TOR Root Subr]
<2
<3 <>

Picture: The final new sub node.

3.3.6 Creating Actions

You can use an action to allow the explicit external triggering of business logic. Actions can
be added to extensible standard nodes and new subnodes. The wizard for this task guides
you through the following required steps.

1) Open the corresponding Enhancement Object and select the node that shall be extended
with a new action. In the context menu of the node (click right mouse button) choose
Create Action to start the wizard. Example:

Root Node of the Freight Order BO in the example Enhancement Object ZENH_TOR.

2) The first step in the wizard is to specify the name for the new action and a description on

the semantic and purpose of the new name. Example:

Action Name
Description

: ZENH_ROOT_DEMO_ACTION
: Demo Enh. Action on TOR Root

3) Inthe second step you need to define the following information on the new action.
(1) Implementing Class for example: ZCL_ENH_A ROOT_DEMO_ACTION.
The implementing class must implement interface /BOBF/IF_FRW_ACTION.

(2) Action Cardinality: Defines how many node instances the action can operate on
during one action call. The following are the action cardinality types:

e Multiple Node Instances: Select if the action always operates on one or more
node instances.

e Single Node Instance: Select if the action operates on exactly one single node
instance for each call.
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e Static Action (No Node Instances): Select if the action does not operate on any
node instances.

(3) Parameter Structure: Some actions need an additional importing parameter. Enter a
name for the parameter structure and then start creating the structure by double-
clicking the name. You actually get navigated to transaction SE11 where you can
simply define a DDIC structure (even a deep one) that represents the different
required parameters for your action.

4) On the next wizard screen you can specify whether the new action shall be extensible or
not. Set the flag Action can be enhanced if you want to allow adding enhancements to the
new action (i.e. adding Pre- and Post-Action Enhancements and Action Validations).

5) Click on button Complete to finalize the creation of the new action.

Businass Object Builder: ZENH_TOR

4= [YBusiness Object Enhancement  [1]

MNode Browser Description Mode Mame ROOT
]
A 1 Z(SNH,TOR * | action Mame ZENH_ROOT DEMO_ACTION
A ROOT Root Node ~ .
- @ ATTACHMENTFOLDER sttachment Folder Dascription Rermolerie-tonN oot
» O CC_CHG_TR ChangeControllar: Char
+ @ CHARGE_DISTRIBUTION Action Configuration
= (O COMFIRMATIONHISTORY Subcontracting Confirm Implermenting Class ZCL ENH A ROOT DEMO ACTION
» O CUSTOMS_ACTIVITY Customs Activity Parameter Structure ZENH_S_A ROOT DEMO_ACTION
O DIRECT_SHIPMENT _ORTIONS Alternatives for direct < S
~
- O DOCREFERENCE Document Reference Action Cardinality Litiple Mace Instances
> (O EXECUTIOMINFORMATION Execution Data n
= @ EXECUTIONIMFORMATION_TR Combined Execution Ir -
s e T < | _Admiristrative Dats
Entity Browser Description | Crested By |SCESUREORT
- #& UPDATE_ITEM_TR Propagates Changes tc Creation Date 02.10.2012 16:16:59
- SQ: UPDATE_ITEM_TR_FROM_CAPATOR  |Propagates Chanages tc Last Changed By SCHSUPPORT
= $# UPDATE_SEALS Propagates Changes tc Changed on 0Z.10.2012 16:18:59
- & UPDATE_STOPS Pronanates Chanoes to
- ¢ URDATE
“ 1 The new Action in the list of Actions '
- ¢ upDATE| - ar
- £7 UPDATE assigned fo the selected BO node.
, ts;ZENH AT oo o o BT T ‘L The details of the new Action. Double click on the
s PRI DEMS‘ACT“‘)‘N Dz:g E:h‘ Ai’:m”;_ implementing class to start the Action implementation.
2 F il . ]
» [T Determinations
N
» 3 action validations
v
<> <> <>

<2 <2

Picture: The final new Action assigned to the respective node.
6) Finally, you need to implement your business logic in the Action’s implementing class that

you have specified in the previous steps. Double click on the implementing class in the
action details to start the implementation.
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Picture: Implementing the business logic of the new Action.

3.3.7 Creating Action Validations

>

An action validation is referred to a certain action. It contains checking logic which is
automatically executed before the action is processed. It can be used to check if an action
can be carried out. An action validation is carried out when an action is called, and before it is
performed. If some validations fail, the action is not performed for the instances where the

validation failed.

The BOBF Enhancement Workbench provides a corresponding wizard to create new action
validations for extensible standard actions and enhancement actions.

1) Open the corresponding Enhancement Object and navigate to the Action that shall be
extended with a new Action Validation. In the context menu of the Action (click right

mouse button) choose Create Action Validation to start the wizard. Example:

Mode Browser Diescription
~ G ZEMH_TOR -~
¥ O ROOT Foot Mode v
» @ ATTACHMEMTFOLDER, attachment Folder
. 8 EE;;!E:E?S_ 1) Double click on the BO node.
= () CONFIRMATIOMHISTORY Subcontracting Confirm
» () CUSTOMS_ACTIVITY Customs Activity
* (D DIRECT_SHIPMEMT _OPTICNS Alternatives for direct <
» (D) DOCREFEREMCE Docurnent Reference
3 () EXECUTIONIMFORMATION Execution Data ~
-Q EXECUTIONINFORMATION_TR. Combined Execution Ir
<>
Entity Browser Description
+ ¥4 UPDATE_ITEM_TR Deomomatoc Chanoos SN
' %‘g SEEiiE—ISTEiTETR—F 2) Mark the Action and use
h é UPDATE STOPS the context menu t_o create a
. # UPDATE_STOPS_FRd new Action Validation.
+ ## UPDATE_TRAMSPORTATION:, S|Update Charges if Char
= ## UPDATE_UMCTR_SHPMNT _FROI OUpdate uncontroled st
» ¥4 ZENH_MAINTOOLEAR _ACTION Derno Enh, Main Toalb
> [F4 ZENH_ROOT _DEMO_ACTICH I
» [7 Determinations Create Action Walidation
» [0 Action validations Change <
<2 Delete

Picture: Context Menu of an Enhancement Action.
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Example: Action ZENH_ROOT_DEMO_ACTION created in section 3.3.6 (Root Node of
the Freight Order BO in the example Enhancement Object ZENH_TOR).

2) The first step in the wizard is to specify the name for the new action validation and a
description on the semantic and purpose of this new entity. Example:

Validation Name :ZENH_ROOT_DEMO_ACTVAL
Description : Demo Enh. Action Validation

3) In the second step you need to define the implementing class of the new action
validation. Example: ZCL_ENH_V_ROOT_DEMO_ACTVAL.

The implementing class must implement interface /BOBF/IF_FRW_VALIDATION.
4) Click on button Complete to finalize the creation of the new action validation.
5) Finally, you need to implement your business logic in the action validation’s implementing

class that you have specified in the previous steps. Double click on the implementing
class in the action validation details to start the implementation.

Business Object Buiider: ZENH_TOR

& D Business Object Enhancement [i]

MNode Browser Description Node Mamne ROOT
o]
¥ m ZCENH—TOR | Action Validation Name ZENH_ROOT_DEMO_ACTVAL
~¥ (2 ROOT Root Mode 2 . N N
. @ 4TTACHMENTROLDER . ttachment Folder Description Dema Enh. Action Walidation
« O CC_CHG_TR ChangeControler: Char
« @ CHARGE_DISTRIBUTION Action Walidation Configuration
- (D CONFIRMATIOMHISTORY Subcontracting Confirm Implementing Class ZCL ENH V ROOT DEMO ACTVAL
> O CUSTOMS_ACTIVITY Customs Activity alidation Categary action Check Z
() DIRECT _SHIPMENT _OPTIONS Alternatives for direct <
+ ) DOCREFERENCE Document Reference Action Hame ZENH_ROT_DEND_ACTION
> () EXECUTIONINFORMATION Execution Data ~
= @ EXECUTIONINFORMATION_TR Combined Execution Ir « Administrative Data
_____ € Created By $CHSUPPORT
Entity Browser Description | Creation Date 22.04.2013 17:33:46
= ## UPDATE_ITEM_TR_FROM_CAPATOR  |Propagates Changes tc~ | Last (Changed By SCMSUPPORT
+ ¥ UPDATE_SEALS Propagates Changes tcY | qoncod on TS LTSEE6E
- ¥4 UPDATE_STOPS Propagates Changes tc
- ## UPDATE_STOPS_FROM_RELATEM TR/ Indates due to rhanm
P4
o Eggili—m’éﬁipg The new Action Validation
) # - —'| after finalizing the wizard. ) .
o ZENH MAINTOOLES _ The details of the new Action Validation. Double click
- °;§‘NH-ROOT-DEMO—ACTION Demo Enh. Action o on the implementing class to start the implementation.
* (2 ZENH_ROOT_DEMO_ACTWAL Dierno Enh, Action Valic
» [ Determinations “
> [(3 action validations -
< <> < ap a o

Picture: The final new Action Validation assigned to the corresponding action.

3.3.8 Creating Pre- and Post-Action Enhancements

A pre- or post-action enhancement can be used to extend the functionality of a certain action
that is located in the base object (i.e. they are created for extensible standard actions only).

e A pre action enhancement is automatically executed by the BOPF framework, before a
certain action of the base object is performed.

e A post action enhancement is automatically executed by the BOPF framework after a
certain action of the base business object was performed.

If an importing parameter structure is maintained on the base action, this parameter is also
handed over to the pre or post action enhancement and can be used in the implementation of
the corresponding business logic. The BOPF Enhancement Workbench provides
corresponding wizards for creating pre and post action enhancements. As an example, we
describe the creation of a pre action enhancement (the procedure works analog for post
action enhancements).

SAP Transportation Management 9.x™ - Enhancement Guide 44



SAP Transportation Management 9.x™ - En

hancement Guide 45

1) Open the corresponding Enhancement Object and navigate to the standard Action that
shall be extended with a new Pre-Action Enhancement. In the context menu of the Action

(click right mouse button) choose Create Pre-Acti

Mo Browser
~ & ZENH_TOR
¥ O rooT

+ @ ATTACHVENTFOLDER
+ O CC_CHG_TR
+ @ CHARGE_DISTRIBUTION
+ O CONFIRMATIONHISTORY
> O CUSTOMS_ACTIVITY
+ O DIRECT _SHIPMENT_OPTIONS
+ © DOCREFERENCE
» O EXECUTIONINFORMATION
+ O EXECUTIOMINFORMATION_TR

on Enhancement to start the wizard.

Description

P
Root Node @
Attachment Folder
ChangeController: Char

Subcontracting Confirm
Customs Activity
Alternatives for direct <
Document Reference
Exscution Data ~
Combined Execution Ir »
<>

Entity Browser
~ [E5 Actions
+ ¥4 ADD_AVR_ITEM
. :g ADD_FUSTAGE_WITH_PLANNING
A

Description

PN
Add Active Vehicle iter ¥
Call int. plan. to add F.

: R
+ {4 ADD_FU_BY_HI
+ ¥ ADD_FU_BY_TF
« {4 ADD_PVR_ITEM
« ¥ ADD_SHIPMENT o cor

- ¥ AGGREGATE_CARGO_ITEM_INFO

« {4 APPLY_MOWETYPE_STAGES

« ¥ aSSIGN_BOOK_TO_SAIL_SCHED_DEP

Create Action Va

Create Post-Action

HAde FI bR = Fana TOL
itation o

Create Pre-Action Enhancermnent o

Erhancement B

B
AQgr. main cargo item

Adds the movernent t .,
OBSOLETE -> Use &St

<>

Picture: Context menu of a Standard Action.

Example: Action ASSIGN_TSP assigned to the Freight Order BO Root Node (in the

example Enhancement Object ZENH_TOR).

The first step in the wizard is to specify the name for the new Pre-Action enhancement

2)
and a description on the semantic and purpose of this new entity. Example:
Action Name :ZENH_PRE_ASSIGN_TSP
Description : Demo Pre-Action Enhancement

3) In the second step you need to define the i

validation. Example: ZCL_ENH_A_PRE_ASSIGN

mplementing class of the new action
_TSP.

The implementing class must implement the interface /BOBF/IF_FRW_ACTION.

Business Objeck Builder: ZENH_TOR

L] D Business Ohjert Enhancerment il

Nodle Browser Diescription Mode Name
)

~ &= ZENH_TOR * | Pre Action Name
¥ O RrooT Root Nods ©

Click on button Complete to finalize the creation of the new Pre-Action enhancement.

ROOT
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<>
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Artion Configuration
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Parameter Structure
Action Cardinality

~

v
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* 44 apRLY ]
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" Created By SCM3UPPORT
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« #), ASEIGN_B The new Pre-Action Enhancement
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. ## assigy_ 71 Action after finalizing the wizard.
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<

GO T T
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Dierno Pre-Action Enha
Assign Executing Carrie
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The details of the new Pre-Action Enhancement. Double
click on the implementing class to start the implementation.

~
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Assign a vehicle resoun
< ¥

<>

<>

Picture: The final new Pre-Action enhancement assigned to the respective action.

5) Finally, you need to implement your business logic in the consistency validation’s
implementing class that you have specified in the previous steps. Double click on the
implementing class in the Pre-Action Enhancement details to start the implementation.
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3.3.9 Creating Consistency Validations

Consistency validations can be used to check the consistency of a business object. It is
possible to check whether or not a certain set of node instances of a certain node are
consistent. The consistency validation implementation returns a set of failed keys identifying
all handed over node instances that are inconsistent.

New enhancement consistency validations can be added to extensible standard nodes and
new subnodes. The wizard for this task guides you through the following required steps.

1)

2)

3)

4)

Open the corresponding Enhancement Object and select the node that shall be extended
with a new consistency validation. In the context menu of the node (click right mouse
button) choose Create Consistency Validation to start the wizard. Example:

The new subnode ZENH_ROOT_SUBNODE of the Freight Order BO in the example
Enhancement Object ZENH_TOR created in section 3.3.5.

The first step in the wizard is specifying the name for the new consistency validation and
a description on the semantic and purpose of this new entity. Example:

Validation Name :ZENH_DEMO_CONSVAL_BS
Description : Demo Enh. Cons. Validation Before Save

In the second step you need to define the implementing class of the new consistency
validation. Example: ZCL_ENH_V_DEMO_VAL_BS).

The implementing class must implement interface /BOBF/IF_FRW _VALIDATION.

Maintain Request Nodes: A consistency validation is automatically executed as soon as
one of the triggering conditions of its request nodes is fulfilled. In this wizard step, the
request nodes and the corresponding triggering condition are defined.

On this screen, all nodes are shown that are connected to the assigned node by an
association. To maintain a request node, select the request node checkbox and the
appropriate triggering condition (Create, Update or Delete). Example:

Request | Node Create Update | Delete
Node

Yes ZENH_ROOT_SUBNODE Yes Yes No

No ROOT No No No

With these settings, the consistency validation will be triggered when instances of node
ZENH_ROOT_SUBNODE are created or updated. Assume we declared node ROOT as
a request node and marked the triggering condition Update. In this case, the consistency
validation would also be triggered when the Root node is updated.
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Consistency Yalidation Configuration

Implernenting Class ZCL_ENH ¥ DEMO VAL ES
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Status Wariable
Request Modes
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Q

The Triggering Condition for
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Creation Date 05.10.2012 13:07:05
Last Changed By

Changed On

SCHSUPPORT
05.10.2012 13:23:51

Picture: Request Nodes and Triggering Conditions.

5) Maintain the Impact: The consistency validation shall indicate changed node
instances that are inconsistent by the help of messages. You can prevent the
system from saving the entire transaction if a changed instance fails the
consistency validation, or fails to set a consistency status. You can maintain the
type of reaction on inconsistent node instances as validation impacts in this wizard
screen. Options:

e Return messages: This represents the default behavior of consistency validation.
The validation implementation returns messages for inconsistent instances to the
consumer.

e Return messages and prevent saving: Select this option for the validation impact if
the inconsistency of a node instance must be solved before saving the transaction.

e Return messages and set a consistency status: If the base object (super object)
contains a consistency status, this status can be influenced by a consistency
validation. Choose the appropriate status variable. When a changed instance fails the
consistency validation, this status is automatically set to inconsistent.

6) Click on button Complete to finalize the creation of the new consistency validation.

Business Object Builder: ZENH_TOR

=] D Business Ohject Enhancement H

Node Browser
= © ORGUNIT_BP_RESTRICTION
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Picture: The final new consistency validation assigned to the respective node.

7) Finally, you need to implement your business logic in the consistency validation’s
implementing class that you have specified in the previous steps. Double click on the
implementing class in the consistency validation details to start the implementation.

Note: Validations are always executed after Determinations (see also next section), i.e. first
the Determinations compute new data or derive it from existing data. After execution of the
Determinations the then current data is checked for consistency by Validations.

3.3.10 Creating Determinations

A determination is mainly used to compute data that can be derived from the values of other
attributes. The determined attributes and the determining attributes of the triggering condition
can belong to the same node or to different nodes. There are also values that do not depend
on any other value but still have to be determined automatically on the creation or
modification of a node instance, for example IDs.

A determination is assigned to a business object node. It describes internal changing
business logic on the business object. A determination is automatically executed by the BOPF
as soon as the BOPF triggering condition is fulfilled. This triggering condition is checked by
the framework at different points in the transaction, depending on the pattern of the
determination. For each determination, it is necessary to specify the changes that build the
triggering condition. Changes can include creating, updating, deleting, or loading node
instances.

As soon as the framework checks the trigger conditions of determinations and there is more
than one determination to be executed, the dependencies of the determinations are
considered. With the help of a determination dependency, a determination can be maintained
either as a predecessor or a successor of another determination.

The four supported determination patterns (in the following referenced with A, B, C and D)
are:

A) Derive dependent data immediately after modification (After Modify):
The trigger condition of the determination is evaluated at the end of each modification. A
modification roundtrip is defined as one single modification core service call from the
consumer to the framework. The call contains arbitrary creations, updates, or deletions of
node instances. Additionally, the trigger condition is checked after each action core
service execution.

The pattern shall be used if creating, updating, or deleting of node instances leads to
unforeseen errors. These errors are handled during the same roundtrip. If there is no
need to react immediately on the modification, and the handling of the side effect is very
time consuming, we recommend you use the Derive dependent data before saving
determination pattern instead.

Example: As soon as a new ITEM node instance of the Freight Order business object is
added, the changed total quantity on the Root Node (header level) must be immediately
recalculated in order to show the new quantity on the consumer’s user interface.

B) Derive dependent data before saving (Before Save):
The trigger condition is checked as soon as the consumer saves the whole transaction. If
the save of the transaction fails, these determinations could run multiple times.

In contrast to the “Derive dependent data immediately after modification” pattern, the
framework evaluates all changes done so far in the current transaction to check the
trigger condition. Because this evaluation only takes place at the save phase of the
transaction, this pattern is recommended for time consuming determinations.
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C)

D)

E)

Example: The data of each invoice must additionally be stored in a XML file. A
determination is configured to extract the XML code from each changed invoice. Because
this is very time consuming the determination does not run immediately after each
change of an invoice. Instead, it runs once before saving for all invoices changed during
the current transaction.

Fill transient attributes of persistent nodes (After Loading):

The determination is automatically executed before the consumer accesses a transient
node attribute of the assigned node for the first time. This allows you to initially derive the
values of the attribute. In addition, these determinations are executed after each
modification of a node instance. This allows you to recalculate the transient field if its
derivation source attribute has been changed by the modification.

These determinations are used to derive the values of transient attributes of a node.

Example: The volume of a certain item of a Freight Order can be derived out of the
length, width, and height of this item unit, and the quantity. The volume attribute is a
transient attribute of the item node, and its value can be derived as soon as an item is
loaded from the database. Therefore, you can use a determination that calculates and fills
the volume at this point in time.

Derive instances of transient nodes (Before Retrieve):

The determination is executed before the consumer accesses the assigned transient
node of the determination and allows the creation, update or deletion of transient node
instances.

These determinations are used to create and update instances of transient nodes.
Because the determinations are executed before each access to their assigned transient
node, they must ensure that the requested instances are in a consistent state.

Example: The Forwarding Settlement business object does not store payment options. A
payment option node is added as transient node buffering detailed information that is
located in another system.

Create Properties:

The determination is used to create dynamic properties of business object node instances
at runtime. It overrides the static properties of BO node instances provided that the
default properties of the node defined at design time are not defined as final.

Example: For a Forwarding Order a Forwarding Settlement Document is created via an
Action. A status attribute is set on the Root Node of the Forwarding Order indicating that
Settlement has taken place already for the Forwarding Order. Consequently, the
determination sets the UPDATE_ENABLED attribute of the ITEM node from True to False
indicating that the node cannot be updated anymore.

New enhancement determinations can be added to extensible standard nodes and new
subnodes. The wizard for this task guides you through the following required steps.

1)

2)

Open the corresponding Enhancement Object and select the node that shall be extended
with a new determination. In the context menu of the node (click right mouse button)
choose Create Determination to start the wizard. Example:

The new subnode ZENH_ROOT_SUBNODE of the Freight Order BO in the example
Enhancement Object ZENH_TOR created in section 3.3.5.

The first step in the wizard is to specify the name for the new determination and a
description on the semantic and purpose of this new entity. Example:

Determination Name : ZENH_DEMO_DET_AM
Description : Demo Enh. Determination After Modify
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3)

4)

5)

6)

7

In the second step you need to define the implementing class of the new determination.
Example: ZCL_ENH_D DEMO_DET_AM.

The implementing class must implement interface /BOBF/IF_FRW_DETERMINATION.

Maintain the determination pattern: In this step you can choose one of the determination
patterns described before via a radio button.

Maintain Request Nodes: This is only required and done for determination patterns A and
B). A determination is automatically executed as soon as one of the triggering conditions
of its request nodes is fulfilled. In this wizard step, the request nodes and the
corresponding triggering condition are defined.

On this screen, all nodes are shown that are connected to the assigned node by an
association. To maintain a request node, select the request node checkbox and the
appropriate triggering condition (Create, Update or Delete). Example:

Request | Node Create | Update | Delet
Node e
Yes ZENH ROOT_SUBNODE Yes Yes No
No ROOT No No No

With these settings, the determination will be triggered when instances of node
ZENH_SUBNODE are created or updated. Assume we declared node ROOT as a
request node and marked the triggering condition Update. In this case, the determination
would also be triggered when the Root node is updated.

Determination Configuration

Implernenting Class EZCL _ENH D DEMO DET AM
Deterrnination Pattern Derive Dependent Data Immediately After Modification ~
Request Nodes Create  Update Delete  Load
v o
- G

The Request Nodes for

the Determination. Select The Triggering Condition for
the relevant nodes by each node. Select the relevant
setting the flag. ones by setting the flag.

Dek. De.

Picture: Request Nodes and Triggering Conditions.

Maintain Transient Node: This is only required and done for determination pattern D.
Select the transient node whose instances shall be modified by the determination.

Maintain Write Nodes: Select all the nodes whose instances are created or modified by
the determination. The write nodes ensure that the related BO nodes get locked for
writing before the determination is executed. Example:

Write Node Node
Yes ZENH_ SUBNODE
No ROOT
Wiite Modes Diescription
v Q Derno Enh, TOR Root Subnode
-0 Root Mode

The Write Nodes for the Determination. Select
the relevant nodes by setting the flag.
|

Picture: Write Nodes for a Determination
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8) Maintain Determination Dependencies:
As mentioned before, enhancement determinations are only executed after all standard
determinations have been executed to ensure that the standard business logic is not
disrupted and leads to inconsistencies. Nevertheless, you can define dependencies
between enhancement determinations with the same determination pattern (this can only
be the case for pattern A and B), i.e. this step will only come up in the wizard in case
there is more than one determination of the same pattern present.

On the wizard screen select the determinations which must be processed before or after
the determination currently being created or configured. The triggering condition of the
determination must also be fulfilled to get executed.

For each determination you can define if it is either executed before (predecessor) or
after the current determination (successor). This allows defining an execution sequence
of the enhancement determinations.

Determination Execution Sequence Descriptiaon

¥ [ Predecessor Determinations

- G Derno Enh, Dependent Det, After Modify
¥ [= Successor Determinations

- G Derno Enh, Dependent Det, After Modify

A Determination can either be predecessor or

successor of another Determination but not both.
Write

Picture: Defining the execution sequence of a determination.
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In the picture above determination ZENH_DEMO_DET_AM gets assigned determination
ZENH_DEMO_DEP_DET_AM as a predecessor determination. This second
determination follows the same determination pattern (AM = After Modify; otherwise it
would not be listed as an option for an Execution Sequence definition in this example).
Moreover the BOPF framework will then automatically define determination
ZENH_DEMO_DET_AM as a successor determination for ZENH_DEMO_DEP_DET_AM.

8) Click on button Complete to finalize the creation of the new determination.

9) Finally, you need to implement your business logic in the determination’s implementing
class that you have specified in the previous steps. Double click on the implementing
class in the determination details to start the implementation.

Note: To make sure that the BOPF framework does not slowdown in its performance you
should follow the rule “as much as necessary and as few as possible additional
Determinations”. Instead of adding multiple Determinations to a BO node make sure that you
group your determinations by triggering condition and transactional point in time (execution
time point), i.e. everything that has the same triggering condition and the same transactional
point in time shall be implemented in just one additional determination. This prevents the
BOPF Framework from handling too many single Determinations (can cause quite some
overhead) at runtime and therefore helps to prevent increased runtimes of the enhanced BO.
You can find a few more details on this topic in section 3.4.

3.3.11 Creating Queries

Queries are the initial point of access to business objects. They allow performing searches on
a business object to receive the keys or the data of specific or all node instances. Each query
has an associated data structure representing the search criteria. To allow different search
criteria at runtime, the consumer may hand over this query data type with discrete search
values. A query returns the queried keys (along with the related data if required) of the
business object node instances that match the provided search criteria.

The BOBF Enhancement Workbench allows creating new queries of three different types:

¢ Node Attribute Query:
The search parameters are equal to the assigned node of the query. The search criteria
can consist of value comparisons and value ranges on the attributes of the nodes. The
query returns the instances of the assigned node whose attributes match the provided
search parameters.

Node attribute queries are recommended for all cases that do not need complex query
logic. In contrast to custom queries, node attribute queries are only modeled and
therefore do not have to be implemented (they are realized in a generic way).

e Custom Query:
Queries of this type execute application specific logic. In contrast to the node attribute
query, this logic is realized in an implementing class that is assigned to the query. A
Custom Query can have an arbitrary data type structure that is handed over by the
consumer to the query implementation at runtime. This data type represents the search
criteria of this query.

e Custom Query (Generic Result Query):

In addition it can also (but must not necessarily) have an arbitrary result table type and an
associated result type (represents the structure of the result). A custom query of this type
is also referred to as Generic Result Query. As per NetWeaver 7.31 Service Pack 06
(also for NetWeaver 7.02 Service Pack 11) and above the BOPF Enhancement
Workbench allows customers and partners creating their own Generic Result Queries. So
the Enhancement Workbench now enables e.g. assigning a query to the ROOT node
which returns instances or keys of e.g. the ITEM node.
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In general Custom Queries are used if the recommended node attribute queries do not
fulfill the requirements, e.g. if specific query parameters must be handed over, or if the

query logic is more complex than simply comparing attribute values.

Query Type Input/ Search Criteria Output / Result Implementing
Class

Node Attribute Data Type with attributes from A list of keys of the BO node Not required.

Query the BO node that the query is instances that match the search

assigned to.

criteria (and the node data of
these instances).

Custom Query Arbitrary Data Type with A list of keys of those BO node Required.
attributes that represent the instances that match the search
search criteria criteria (and the node data of
these instances)
Custom Query Arbitrary Data Type with An arbitrary result data type and | Required.

(Generic Result

attributes that represent the
search criteria

related table type representing
the result data

Query)

The table above shows a summarized classification of the different queries. As mentioned,
new enhancement queries of the listed types can be added to extensible standard nodes and
new sub nodes. The wizard for this task guides you through the following required steps.

1) Open the corresponding Enhancement Object and select the node that the new query
shall be assigned to. In the context menu of the node (click right mouse button) choose
Create Query to start the wizard. Example:

The new subnode ZENH_ROOT_SUBNODE of the Freight Order BO in the example
Enhancement Object ZENH_TOR created in section 3.3.5.

2) The first step in the wizard is to specify the name for the new query and a description on
the semantic and purpose of this new entity. Examples:

For a Node Attribute Query:
Query Name :ZENH_DEMO_NA_QUERY
Description : Demo Enh. Node Attribute Query

For a Custom Query:
Query Name :ZENH_DEMO_CUST_QUERY
Description : Demo Enh. Custom Query

For a Custom Query (Generic Result Query):
Query Name :ZENH_DEMO_GENRES_QUERY
Description : Demo Enh. Generic Result Query

3) Choose the Query Type. If you choose type Node Attribute Query finalize the creation of
the new query with step 6. In case of type Custom Query continue with step 4.

4) Specify the implementing class and a query data type for the new query (only required in
case of Custom Queries). Example:

Implementing Class
Data Type

: ZCL_ENH_Q_DEMO_CUST_QUERY
- ZENH_S_Q_DEMO_CUST_QUERY

The implementing class must implement interface /BOBF/IF_FRW_QUERY. When
finalizing the wizard, this interface will automatically be assigned to the specified class.

The Data Type represents the attributes that are available to be used as search criteria.
When creating the example Data Type ZENH_S Q _DEMO_CUST_QUERY define e.g.
the following subset of fields (the listed ones represent a subset of the attributes defined
on the node that the new Query gets assigned to).
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Component Typing Method Component Type

TOR_ID Types /SCMTMS/TOR_ID
TOR_CAT Types /ISCMTMS/TOR_CATEGORY
TOR_TYPE Types /SCMTMS/TOR_TYPE

An alternative in this example Custom Query would be simply reusing the complete Node
Structure of the node that the query will be assigned to or of course any arbitrary
structure. In contrast a Node Attribute Query automatically reuses the Node Structure, i.e.
it provides all the available node attributes as search criteria).

If you do not specify a result type and result table type you can already start implementing
the query in the implementing class that you specified. In this case the result of the query
is represented by the structure of the node that the query is assigned to (i.e. keys of
found node instances along with the corresponding data if required).

5) In case you create a Generic Result Query:

As mentioned, this type of query allows an arbitrary data type as well as an arbitrary
result type (and result table type) and is e.g. the basis for any Personal Object Work List
(POWL) in SAP TM (see also section 6).

In addition to the data type mentioned above, the wizard allows specifying a result type
and result table type that represent an arbitrary result structure of the query instead of a
fixed one. So the result is not necessarily returning data of the related node but simply a
table of result type data records (e.g. merged data from different BO Nodes) that were
found based on the provided data type search criteria.

Most important when defining the result type: The first attribute must be DB_KEY of type
/BOBF/CONF_KEY (Query QDB_ROOT_TENDERING_BY_ELEMENTS defined on the
ROOT Node of BO /SCMTMS/TOR represents an example for such a Query). This
means that the first attribute of the result structure is a node instance key of the node that
the Generic Result Query is assigned to. The rest of the result structure attributes is
arbitrary. Example:

Result Data Type  : ZENH_S_Q_DEMO_GENRES_QUERY_R
Result Table Type  : ZENH_T_Q_DEMO_GENRES_QUERY_R

Attributes of the result data type:

Component Typing Method Component Type

DB_KEY Types /BOBF/CONF_KEY

CREATED _ON | Types /BOFU/TSTMP_CREATION_TIME
TOR_ID Types /SCMTMS/TOR_ID

TOR_CAT Types /SCMTMS/TOR_CATEGORY
TOR_TYPE Types /SCMTMS/TOR_TYPE

Use the result data type as the line type for the mentioned result table type.
6) Click on button Complete to finalize the creation of the new query.

7) Implementation of the query logic is required in case of a Custom Query. Double click on
the implementing class in the query details to start the implementation.

SAP TM provides a Query Super class /SCMTMS/CL_Q_SUPERCLASS that can be
reused for any Query implementation. It is recommended to let your Query
implementations inherit from this super class as it provides some basic reuse methods
(that can be overwritten) and enables an enhancement concept for existing standard
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Queries. The BOBF Enhancement Workbench does not support enhancing existing
standard Queries. How to enhance existing standard queries is described in section 6.1.

3.3.12 Creating custom Business Objects

As per NW 7.31 Service Pack 06 (also for NW 7.02 Service Pack 11) the BOPF
Enhancement Workbench allows customers / partners to create their own Business Objects
that they can fully implement on their own according to their requirements. In general all the
functions introduced in the previous sections which allow creating enhancements for Standard
BOs are also used to create the node hierarchy and structure as well as all relevant node
elements like queries, actions, determinations and validations.

As for the other functions, a wizard supports you in creating a new custom Business Object.
The following steps illustrate an example:

1) Inthe Enhancement Workbench click on button Custom Business Object (F2).

2) The first step in the wizard is to specify a name and a description for the new BO.
Example:

Namespace :Z

Prefix : CUST
Name : DEMO_BO
Description : Demo Custom Business Object

In the next step you specify the name for the Constants Interface of the new Business
Object. You can click on button Propose Name to let the wizard automatically propose a
name for this interfaces that follows the BOPF naming conventions. Example:

Constants Interface : ZIF_CUST_DEMO_BO_C

3) The very first node of a Business Object is always the Root Node. In this step we specify
the name of the Root Node (it is recommended to always choose ROOT as the name for
this node) and a corresponding description. Moreover we need to specify the persistent
data structure (and the transient if required) that contain the attributes of the node. The
later on required combined structure that besides the data attributes also contains the
technical key attributes KEY, PARENT_KEY and ROOT_KEY is generated automatically
when finalizing the wizard. Example:

Root Node Name : Root

Root Node Description : Demo Custom BO Root Node
Persistent Structure : ZSCUST_ROOT_D
Transient Structure : ZSCUST_ROOT_DT

4) Double click on structure ZSCUST_ROOT_D to create the persistent structure of the
Root Node. This will guide you to transaction SE11 were you can specify this structure.

Example:
Demo Custom BO Persistent Node Structure
Component Typing Method Component Type
TOR_ID Types /SCMTMS/TOR_ID
TOR_CAT Types /SCMTMS/TOR_CATEGORY
TOR_TYPE Types /SCMTMS/TOR_TYPE
.INCLUDE Types /BOFU/S_ADMIN_DATA

As Enhancement Category for such structures always choose option Can be enhanced
(character-type or numeric). Save and activate the structure.
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5) Just like the persistent structure, the transient structure is created. Example:

Short Description Demo Custom BO Transient Node Structure
Component Typing Method Component Type
RUNTIME_STATUS | Types FLAG

LAST _CHANGED Types /SCMTMS/DATETIME

As Enhancement Category again choose option Can be enhanced (character-type or
numeric). Save and activate the structure.

6) The next step is to specify names for the Combined Structure, the related Combined
Table Type and the Database Table that will contain the persisted Root Node data. These
structures and table types are derived from the structures specified in step 5) and 6) and
will be automatically created / generated by the wizard. Example:

Combined Structure : ZSCUST_ROOT_K
Combined Table Type :ZTCUST_ROOT_K
Database Table : ZDCUST_ROOT

7) Now we can finalize the wizard by clicking on button Complete. This will then generate all
other required objects for the new Custom Business Object like the combined structures,
the Database Table for the first Node ROOT and the Constants Interface.

Business Object Builder: ZCUST_DEMG_BO
The Node Hierarchy of the new Custom Business Object can be

@84 created here to build up a complete hierarchy of nodes.
MNode Browser Description Name ZCUST_DEMO_BO

s ]
¥ &% ZCUST DEMO_BO Description Demo Custom Business Object

- () ROOT Dermo Custom BO Root Node

Create Subnode
Create Action

Business Object Configuration

Object Category Business Process Object w
Create Consistency Validation Base Business Object
Create Determination Constants Interface IF CUST DEMO BO C Regenerate
Create Query
Create Assocation The popup menu shows all options for adding further
Entity Browser Change Node subnodes and node elements (entities) like Queries,

~ = Al Queries Actions, Determinations and validations.

* @ ROOT~SELECT ALL

SELECT_ALL query

Change
When new entities are created for a given node they can
be found here in the Entity Browser section. Each entity
| can be changed or deleted here after creation.

Delete

Picture: The new Custom BO after finalizing the wizard.

Custom Business Objects are accessed just like any other BOPF BO, i.e. using a Service
Manager and a Transaction Manager. Moreover you can also find and edit them in
transaction /BOBF/CONF_UI. This allows adding e.g. cross BO associations to Standard BOs
and a few other elements that are not (yet) supported by the Business Object Builder within
the Enhancement Workbench.
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3.4 Advanced BOPF Topics

In this section, a few further topics are described that you should know about when
developing applications with BOPF. Especially the section on performance should be
reviewed and the recommendations kept in mind to prevent some serious performance
issues. The majority of performance issues detected in BOPF are actually not caused by the
framework itself but rather by coding using BOPF in a critical or suboptimal way.

3.4.1 Properties

Each node of a BOPF BO model has a corresponding node that carries related property
information for the entities Node (i.e. for the node itself), Node Attributes, Actions, Action
Parameters, Associations and Association Parameters. These properties are e.g. used to
control the behavior of a node attribute on the Ul. For this, the application can retrieve the
current property values and react on it. If e.g. a node attribute has its property Read-Only set
it is not ready for input on the Ul. Or when property Mandatory is set, the attribute must be
provided with a corresponding value and is not allowed to have no value.

The following properties are available and can be set (information is stored in a node’s
property node that usually has the same name like the node but with the postfix PROPERTY
assigned to it:

Property Comment

Enabled If set, the entity can be used. If not set, it cannot be used at all.
Read-Only The entity can only be displayed but not changed.

Mandatory The entity must have a value. Two semantics are distinguished:

o Must be filled during the initial create or update modification call.
o Must be filled the latest until finalize phase.

Create-Enabled | New instances of the node can be created/ Instances can be created by
the help of an association.

Update-Enabled | Existing instances of the node can be changed.

Delete-Enabled | Existing instances of the node can be deleted.

These properties can have a static or dynamic character. Static Properties are in general
defined during design time, i.e. when modeling the respective BO entity. While Static
Properties can be overruled by dynamic properties at runtime (“default property values”) Final
Static Properties are final and cannot be changed at runtime.

Dynamic properties can be changed at runtime. Lock-dependent dynamic properties are e.g.
implicitly set to Read-Only in case the requesting User does not have a lock on the
corresponding entity. Application specific dynamic properties are set by so called Property
Determinations, e.g. a determination registered on AFTER_MODIFY that sets a node attribute
on Read-Only if another attribute has a certain value. The already mentioned Property Node
carry the dynamic properties for instances of the related node at runtime (i.e. they are
transient nodes).

Static Properties

The static properties of a node are associated with so called Node Category. A Node
Category can be used to bundle node instances that have an identical data structure but a
different semantic / behavior. The default Node Category is available for each BO node and
has the same name like the related node. During the modeling process, multiple Node
Categories can be defined.

Example: Different Node Categories for node Item might be provided, one that represents e.g.
Freight Order items with associated costs and another one that represents items which are
free of charge.

In the SAP TM standard, this BOPF modeling concept has been rarely used. Instead the SAP
Standard nodes carry specific node attributes that define the semantic of a node instance with
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corresponding values (e.g. TRQ_TYPE and TRQ_CAT on the Root Node of the TRQ BO).
Nevertheless, the static properties of a node are maintained via the corresponding Node
Category, i.e. in most cases here via the standard node category. The static properties are
defined at design time. The following picture shows an example in transaction
/BOBF/CONF_UI where you can find the Node Categories in the list of Node Elements.

Display Business Ohjact /SCMTMS/TOR, Active Version

aes e : = The stat ties of a Nod
e static properties of a Node =
Business Chiect Detal Browser Description Mode Categary | Assodations | Actions | Determinations | Validations Category can be found here. -
~ O roOT Root Node ~ —
~ 3 Nnde Catennries - =
- (®ROOT I ERIEE
> [ associations hode Attribute Properties; ROCT
> T Determmations Exception Enabled Enabled (Default) Final  Read-Only Read-Only (Default)  Final - Mandatory Mandatory (Default)  Final
B  CB_MTR_COUNTRY v ~
The Node Categories for the Root E  CHANGED_BY < 7 7 -
MNode of e.g. the TOR BQ. In this = CHANGED_ON 7 v v
example, only the standard Node B RLc CHK_ENBBLE o
Category is defined (by default). =5 @D o
» [ status Schemas B coLos o Y| Example: The atfributes of CHANGED_BY and CHANGED_ON have the
B  COMMPTYID v
> [ Attribute Value Sets final static property Read-Only, i.e. these fields can only be displayed and
» (7 SCHEDULE_ROOT Schedule Root node B CoMMRTY_KEY o the property can not be overruled by dynamic property changes (content is
» O sEAL Seals O COMPLISHCE ¥ actually provided by a Determination).
> @ SFIR_ITEM BO SFIR, nods item B CONFIRMATION v
> € SFIR_ROOT SFIR root node: M| |CONSIGNEED v
> O sTOP Stop ~ [  CONSIGNEE KEY v .
> @ STOPTEXTCOLLECTION  StonTextColection ¥ B  ONSOLTYPE v v v v
<« > <« > <« > > <>

Picture: The static properties of Node Attributes.
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Dynamic Properties
Dynamic Properties can be defined for various BOPF entities. In the table below you can see
which entity can have or can make use of which dynamic property (not all entities can use all

dynamic properties).

Property
Entity Enabled Read-Only Mandatory Create- Update- Delete-
Enabled Enabled Enabled
Node Available Available
Node Available Available Available
Attribute
Association | Available Available
Association | Available
Parameter
Action Available
Action Available
Parameter

Enabled entities are available for requests. An entity that is not enabled cannot be used.
Node Attributes can be Read-Only or Mandatory. A mandatory Node Attribute must be
provided with a value before Save, i.e. a mandatory attribute must not necessarily have a
value at the time when the carrying node is created.

An Association can be Create-Enabled. For example, when creating Sub Node instances
(e.g. for an Item Node) for a given Root Node instance, the Composition Association Item
(pointing from the Root Node to the Item Node) must be provided to the modification table.
When the dynamic property Create-Enabled of this Composition Association is set to false,
the creation of Item Node instances will not be possible.

With the properties Update-Enabled and Delete-Enabled for a node you can define whether
instances of the node are allowed to be updated or deleted. But keep in mind that dynamic
properties are transient and not persisted, i.e. they are set and only present at runtime in
contrast to the static properties.

In the configuration (design time) of a node you can set a flag Sub Tree Properties Used that
allows propagating the dynamic properties Create-Enabled, Update-Enabled and Delete-
Enabled to the sub tree of the node. Such sub tree properties cannot be overwritten by other
dynamic properties.

Handling Dynamic Properties

Dynamic properties are determined by Property Determinations. Such determinations are
assigned for each node for which dynamic properties are used. They have the corresponding
property Node defined as the request node and do not have a triggering condition. The
determination is registered on transactional point in time Before Retrieve. The implementing
class for the determination will contain the code to set the required dynamic properties.

BOPF provides helper class /BOBF/CL_LIB H SET_PROPERTY that provides methods to
set dynamic properties. They can be used in your own implementations. The following
example uses method SET_ATTRIBUTE_MANDATORY:

* Instanciate the helper class

DATA: lo_set property TYPE REF TO /bobf/cl lib h set property,
1s node inst key TYPE /bobf/conf key,
1t node inst key TYPE /bobf/t frw key2.

CREATE OBJECT lo_set property

EXPORTING
is_context = is ctx
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io modify = io modify.
* Get list of node instance keys
* Set Node Attribute LABELTXT of the TOR Root Node as a
* manadory attribute for each relevant node instance

LOOP AT 1t node inst key INTO 1ls node_ inst key.

CALL METHOD lo set property->set attribute mandatory

EXPORTING
iv_attribute name = /scmtms/if tor c=>
sc_node attribute-root-labeltxt
iv_key = 1ls _node inst key
iv_value = abap true.
ENDLOOP.

Assume you implement method Execute of a Property Determination for the TOR Root Node
and want to set the Root Node attribute LABELTXT as a mandatory field. In the above-
mentioned example, the helper class is instantiated with the parameters IS_CONTEXT and
IO_MODIFY provided by the interface of method Execute (of the Determination Interface), i.e.
the created object will know the same context like your determination.

You can then loop over the node instance keys for which the determination is running and set
the dynamic attribute property to Mandatory for mentioned attribute. Take a look at the BOBF
helper class to find further such setter methods for dynamic properties of other entities. They
are called in the same described way (with different parameters depending on the entity).

With such a determination, you can e.g. implement a logic that switches a customer / partner
specific extension fields to mandatory depending on the value of another attribute (e.g. the
status of a document, etc.).

3.4.2 Message Concept

BOPF uses a message object for transporting messages through the call stack that might
have been issued during the execution of e.g. an Action, a Determination, a Validation or a
Query. The interface of each of these BOPF entities provides a corresponding parameter
EO_MESSAGE which is a reference to interface /BOBF/IF_FRW_MESSAGE. In this
exporting parameter, you can find the message object instances that have been issued during
execution of the related BOPF entity.

The concept is based on class-based messages, i.e. you can create your own message
classes that should inherit from the BOPF standard class /BOBF/CM_FRM. You can then
instantiate a BOPF message of such a class and attach it to the message object as shown in
this example:

DATA co _message TYPE REF TO /bobf/if frw message.
CREATE OBJECT 1lm applog TYPE /scmtms/cm applog msg

EXPORTING
symptom = /scmtms/cm_applog msg=>sc_symptom log ctx
ms_origin location = 1ls location (key of affected entity)
Severity = ls msg-msgty (severity of the message)
textid = 1ls t100 (key for message text)
mv_attrl = 1ls msg-msgvl
mv_attr2 = 1ls_msg-msgv2
mv_attr3 = ls_msg-msgv3
mv_attrd = ls msg-msgv4
mv_detlevel = lv detlevel
mv_probclass = lv probclass
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ms_context = 1s_context
mv_bopf location = iv_bopf location key.

You can then add this message object instance to parameter EO_MESSAGE by using its
method ADD_CM as follows:

co message->add cm( io message = 1lm applog ).

Note that multiple Message Object instances can exist at runtime that independently store
messages. In the example above we have actually created a new message object
CO_MESSAGE besides the mentioned EO_MESSAGE. If you want to pass any message of
e.g. an Action trough the call stack you need to assign your message instances to parameter
EO_MESSAGE of course.

As you can see in this example, it actually takes quite some lines of coding to e.g. just pass a
simple error message. Moreover, for support and maintenance purposes this approach is not
suited as it is not possible to properly use the Where-Used-Functionality to find out where a
certain message has been issued. It is therefore recommended to always use the concept for
issuing messages as done in the following simple example of an Action implementation:

FIELD-SYMBOLS: <fs parameters> TYPE zenh s a root demo action.
DATA: 1lv_temp TYPE c.

* take over act

ASSIGN is parameters->* TO <fs parameters>.

ion parameters

* use parameter Z FLAG

IF <fs parameters>-success = abap true.
MESSAGE s002 (zenh messages) INTO lv_temp.
ELSE.
MESSAGE e003 (zenh messages) INTO 1lv_ temp.
ENDIF.

CALL METHOD /scmtms/cl_common_helper=>msg helper add symsg (

EXPORTING
iv_key = /scmtms/if tor c=>sc_bo_ key
iv_node key = /scmtms/if tor c=>sc node-root
CHANGING
Cco_message = €0 _message ).

In this example the “classical” ABAP instruction MESSAGE is used to issue e.g. a success or
an error message that was defined in a “classical” message class with transaction SE91. The
message is issued into a variable of type C (yes, that’s right, a character with length 1). This
ensures that the message is not actually displayed somewhere but nevertheless it will fill the
corresponding fields SY-MSGTY, SY-MSGNQO, etc. i.e. all relevant SY-MSG* fields.

Helper class /SCMTMS/CL_COMMON_HELPER, method MSG_HELPER_ADD_SYMSG
now allows the direct transformation of the SY-MSG* fields into a corresponding BOPF
message object instance that can be added e.g. to the Action Interface Parameter
EO_MESSAGE.

In this example the coding is much easier to understand, it does not comprise that many lines
and the Where-Used-Functionality will definitely find all the places in coding where a message
is issued. The concept reduces the implementation effort, keeps the coding readable and
enables support and maintainability. In customer/partner specific implementations this should
be the standard approach for issuing messages that need to be passed through the call stack
(all the way up to be displayed on the Ul).
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3.4.3 Performance in the context of BOPF

As mentioned in the introduction the majority of performance issues detected in BOPF are
actually not caused by the framework itself but rather by coding using BOPF in a critical or
suboptimal way. In this section, a few use cases are listed that you should keep in mind when
using the BOPF Framework for your own development or enhancements.

Mass Data Processing

The BOPF Framework enables mass data processing. Developers must implement all their
BOPF related coding in a way that the mass data processing capabilities are utilized, i.e. in
any case you need to make sure that you exclusively use mass calls to not run into
performance issues with your implementation. Ideally the number of a BOPF method call is
completely independent of the number of node instances that are to be processed with the
call. Let’s take a look at an example to illustrate this:

A wrong BOPF call that is not mass enabled:

LOOP AT it_key INTO 1s key.
CLEAR 1t key.
APPEND 1ls key TO 1t key.

io _read->retrieve(
EXPORTING
iv_node = if constant=>sc_node
it key = 1t key
IMPORTING et data = 1t node ).

READ TABLE 1t node INDEX 1 INTO ls node. checksy-subrc.
ENDLOOP.

In this example the Retrieve is called directly in a loop, sequentially and separately for each of
the node instance keys contained in internal table IT_KEY, i.e. for one node instance at a
time. Each node instance is then further processed before the next node instance is read.
Here the BOPF Framework is overloaded with unnecessary calls. This approach dramatically
slows down the performance and must be prevented, not only for Retrieve calls like in this
example but also for RetrieveByAssociation, Query and Action calls.

The right way to implement a mass enabled call:

io _read->retrieve (
EXPORTING
iv_node = if constant=>sc_node
it key = 1t key
IMPORTING et data = 1t node ).

LOOP AT 1t node data ASSIGNING <fs node data>.
ENDLOOP.

In this revised example the Retrieve is first called for all node instance keys in IT_KEY before
the returned node data is used for further processing. So the basic principle to prevent
performance issues is to first execute a Retrieve, a RetrieveByAssociation, a Query, an
Action or a Convert (Convert Alternative Key) with all relevant node instance keys (that are
passed to the corresponding method by table IT_KEY) and only afterwards process returned
data in a loop if required.

Determinations and Validations
Assume you have added e.g. an additional node to a Standard BO and need to add business
logic to this node by implementing Determinations and Validations. Remember that these

SAP Transportation Management 9.x™ - Enhancement Guide 62



SAP Transportation Management 9.x™ - Enhancement Guide 63

BOPF entities are not called explicitly in the coding but are triggered and executed by the
BOPF Framework automatically, depending on the transactional point in time and the
triggering condition that they are registered for.

General rules for creating new Determinations and Validations are:

e As much Determinations and Validations as necessary as few as possible. This will
prevent overloading the BOPF Framework with too many calls. Each call creates a
certain overhead in the framework that sums up to quite some runtime and memory
consumption with the number of Determinations and Validations that are executed by the
framework.

e To keep the number of Determinations and Validations as small as possible group them
by their assigned transactional point in time, i.e. if possible only one Determination and
Validation per transactional point in time. In the majority of cases the triggering condition
of e.g. a Determination registered on the same transactional point in time is the same so
they can be grouped.

Example: Instead of implementing separate Determinations for each node attribute and
register them on transactional point in time After Modify a single Determination should be
implemented that contains the determination of all relevant node attribute.

e This approach will prevent the BOPF Framework from getting overloaded by too many
Determination calls for a specific transactional point in time. Only in specific use cases it
may be required to have an additional Determination registered to the same transactional
point in time. This approach has been followed in the SAP TM standard implementation
since TM 8.0 based on performance tests. Exceptions are e.g. the usage of the BOPF
library determinations that can be reused for drawing document numbers or the
administrative data of a node (DET_DRAW_NUMBER and DET_ADMIN_DATA).

o Before implementing a second Determination or Validation with the same transactional
point in time you should check other options first.

e You should only implement exactly one Consistency and one Action Validation per BO
node which will further help to reduce the number of Determination and Validation calls.
Do not implement separate Consistency Validations for each aspect of the check logic
required for a node and do not implement a separate Action Validation for each Action
assigned to the corresponding node.

Property Determinations

Dynamic Properties must be determined only by corresponding Property Determinations that
are registered on Before Retrieve. Such a determination must not change any data except
that of the property node available for the related node. It is not required to delete old dynamic
properties before creating new ones. Existing entries available in the buffer will automatically
be updated.

3.4.4 Status & Action Management (Consistency Groups)

For handling statuses of Business Object instances the reuse component Status & Action
Management (SAM) is still in use in the TM 9.x release as it has been in predecessor
releases.

Starting with SAP TM 8.0 the Status Management has been also realized manually by adding
corresponding status attributes to BO nodes and Determinations that contain the logic to
determine the correct status depending on the current BO data. This “manual” approach has
the advantage that customers and partners can use the BOPF enhancement technologies
presented so far to add further status attributes for their very own purposes.
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So for customers and partners it is recommended to consider this as the first approach.
Adding a new attribute to a BO node representing a status and adding a new determination
with the required logic to set the new status attribute can be simply done by the means
provided with the Enhancement Workbench. Nevertheless, there might be use cases where
the usage of SAM helps getting to the required solution. The first use case shows how a
Consistency Group can be configured and used to set a status. The second use case
described how to use a Consistency Group to prevent saving a transaction in case of errors.

Consistency Group for setting a status value

The first use case is based on a real-world scenario where a customer wanted a validation to
update a certain new status attribute. Well, as we learned, actually only determinations can
change data while validations only check data based on a given logic and issue e.g. an error
message that is then displayed on the Ul. But we will see how this can be accomplished.

The customer has added a new status attribute and assigned a new determination to the Item
Node of the Forwarding Order Business Object (technical name /SCMTMS/TRQ). At runtime,
the determination resets the new status attribute to its initial value (e.g. Check is Pending).

When the Forwarding Order is saved, a validation shall be executed which executes a call to
an external system where the item data is checked for certain criteria. Depending on the
check result for an item, the new status attribute shall be set to the corresponding value
Inconsistent or Consistent.

In case of a business document created from scratch the external check will be executed for
all items with the effect that saving takes a bit more time. But if item data is then later on
changed, the validation is used to only execute the external check again for those items which
have the status Check Pending or Inconsistent. So, in this case we need to get the validation
to trigger an update of the status attribute. This can be achieved by assigning a validation to a
Consistency Group.

The following steps describe how to setup and implement an example. Of course, you should
create a corresponding Enhancement Object for BO /SCMTMS/TRQ (if not yet done up until
here > see section 3.3.2)

1) Creating an Extension Field to represent the new Status.
First of all create an extension field that will represent the new status on the Item node of
the Forwarding Order BO (/SCMTMS/TRQ). How to do this in detail is described in

section 3.3.4. Create the following example:

Create the Append Structure ZENH_TRQ_ITEM in the (persistent) Extension Include of
the Item node and place the following example status attribute there:

Attribute Typing Method | Component Type
ZENH_CONS_STATUS | Types /SCMTMS/CONSISTENCY_STATUS

Make sure to define Enhancement Category Can be enhanced (character-type or
numeric) for the new Append. Then save and activate the Append Structure.

2) Creating a new Action for setting the new Status.

In this step we create a new Action that will be used to trigger the setting of the new
status. Actually, this Action will not contain an implementation with corresponding code
but is rather a modelled Action that only serves as a trigger in the context of Status &
Action Management. As this kind of Action cannot be created via the Enhancement
Workbench, we use a workaround that nevertheless allows you adding the Action as an
element to the Enhancement Object. Create the Action as follows:

e Start transaction /BOBF/CONF_UI and use the following path in the Business Object
Browser to navigate to your Enhancement Object: Transportable Business Objects 2>
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Business Process Objects =2 /ISCMTMS/TRQ - Sub Business Objects = (your
Enhancement Object).

e Double click on your Enhancement Object which is now displayed in the Business
Object Details Browser.

¢ Now the “trick” to allow adding elements to the Enhancement Object: In the command
field enter DEBUG (and hit ENTER).

[ Business Object Edit

Goto

Enter the command DEBUG here.

@ d « LccNAR i HE e
Display Business Object ZENH_TRQ, Active Version

8 & oD "B tended Che 7 | Be | 8| 3

Business Object Detail Browser Description

¥ g ZENH_TRQ Enhancement Object for TRQ BO

> [ Node Structure .
» B3 Node Elements The Enhancement Object before

> [ Groups switching on the Debug mode.

ISAP4
[ «

Picture: Switching the Enh. Object into Debug Mode.

e As you can see on the following popup, this debug mode is actually only intended for
support purposes and should not be used in general. Nevertheless, it allows adding
enhancement elements to the Enhancement Object that are not (yet) supported with
the Enhancement Workbench directly. All enhancement elements added for this
example will be assigned to the Enhancement Obiject, i.e. here we only use features
that keep the standard BO modification free. But as stated in the popup warning
message:

Switch to Expert Mode

@ This function is only for use of the support
team and shall not be used by development.
Please nota that any change might kead to model
inconsistencies or 3 corrupt model and
unexpected runtime behavior. Continue?

. Ng % —

Picture: Warning before switching into Debug Mode.

Note that changes are possible in this debug mode that can lead to
inconsistencies, a corrupt model and unexpected runtime behavior. So use it
with the required care.

Click on button Yes to continue and switch into Debug Mode for the Enhancement
Object. Moreover, switch into Change Mode (Ctrl+F1).

e Now create the intended Action by navigating along the following path in the

Enhancement Object: Node Elements - ITEM - Actions. Right mouse click on
Actions will bring up a popup menu. Choose option Create Action.
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> @ INS_EO 9AF1424FCET1C249E 1000000044259
v QITEM B0EOEDOADCOZ1DDESEE59101ATFC1Z
» [ Node Categories BOEOEDOADCOZ1DDESSE59101ATFC1Z

» [3 associations BOEOEDOAOCOZ1DDESSE59101ATFC1Z

» [ Determinations BOEOEDDANCOZ1DDERBEE9101ATFC1Z

» [3 validations S0EOEDOAOCOZ1DDESSE59101ATFC12

v [E5 Actions &NEAFNNA(OC0Z1DDESEE5910LATFCLZ

> P& CalCULATE Create Action 0C0Z1DDEBGCCD4E01CSC9S

> BECOPYITEM ey [0C021DEFSEDATDEAS TEOL

» Y& CREATE_CFl oononroalC02 1DEEE28E SEECEC40C0

» ¥4 CRESTE_STAGES 4339CE4EL31 SEFO4E 1000000044259

» ¥ DET_STAGES_4SUBITEMS 0050564B02EAIEDZASCANEESCTE 344
> ¥ OPEN_CUSTOMS_TRAMNSIT £763404D16285F6EEL0000000AA289
» 8 REQUEST _CUSTOMS _IMPOF SFF6344D060E30 36EL000000044255
> ¥& SavE_ITEM SOEOEDOAOCOZIDEESSE 594565846212
> E"; WALIDATE_ITEM SO0EOEDOAOCOZIDEESEES9438500186

Picture: Creating an Action.
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Create an Action with the following attributes on the initial screen of the guided

procedure. All other Action attributes are filled automatically in this use case:

Attribute Value/Content Comment

Action Name ZENH_SET_CONS_STATUS The name of the Action.

Description Enhancement Action for setting a Action Description.

status

Node ITEM Node that the Action is assigned to.

Action Category | Object-Specific Action The Action is object-specific (in contrast to
a Framework Action).

Action Multiple Node Instances The Action can be executed for multiple

Cardinality Node instances at a time (i.e. it is mass-
enabled).

Change Mode Exclusive Write Mode Node Instances are locked exclusively in
this case.

Action Can Be Yes Action can be enhanced if required.

Enhanced

e Click on the Finalize button to create the Action with the given attributes. Then save
and activate the Enhancement Object. You can then find the new Action in the Node

Elements of the Item Node in this example.

Action Name ZENH_SET_CONS_STATUS
Proxy Action Mame
GenlL Action Mame

Description Enhancement Action for setting a status

Action Settings

MNode ITEM v
Action Category Object-Specific Action w
Action Cardinality Multiple Node Instances v
Change mode Exclusive Write Mode w

Execute Action only if it can be executed for al NodelDs

ClassfInterface
Prepare method implemented Click the Finalize button to create the Action (all
other aftributes are filled automatically in this case.

Para, Struc, (Proxy)
Parameter Structure

7% | [E=] ||
Picture: Guided Procedure for creating the Action.

H & =60 F .

Message: Description Element Name
[E Business object has been adjusted; see list of changes Business Object Wersion
[ Interface ZIF_ENH_TRQ_C was generated successfully Business Object Wersion

Make sure that activating the

SUCCESS messages.

Enhancement Object lead fo these

Picture: Success messages after activating Enhancement Object.
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3) Creating a

67

new Validation.

In the next step we create the Validation by navigating along the following path in the
Enhancement Object: Node Elements = ITEM - Validations. Right mouse click on
Validations will bring up a popup menu. Choose option Create Validation = Consistency

Validation.

v ITEM GOEQEDOAOCOZIDDESSSSAL01ATFCLE A

» 3 Node Categories SOEOEDOAOCOZIDDESS859L01ATFCLE ¥ Z::I{
» [ Assoriations BOEOEDDANCOZIDDESSS59L01ATFCLE
» [ Determinations S0ECEDOAOCOZLDDESSESS101A7FC 2  DEscr
~ E \‘fahdations SOTAFTAAOCAZ ITME222Ca1 N1 AR
- Create Validation — » Consistency Walidation i
S CEVALITEM D el Action Validation n
. (fg' WAL_ITEM_ComMPLE TENESS cunurruanc 02 [DEEEFEASDABECEETE
- (%L ITEM_CONSISTENCY S0EQEDDAOCOZLDDESEEL62CD7OBDCA | | ot
» [T actions SOEOEDOADCOZIDDESS859L01ATFCLE Actic
» [ Queries BOEOEDDANCOZIDDESSS59L01ATFCLE

. Char
» [ alternative Keys i Ex

Picture: Creating a Validation.

SOEQEDOAOCOZ1IDDESSSS9101ATFCLE

Create a Validation with the following attributes on the initial screen of the guided

procedure. All other Action attributes are filled automatically in this use case:

Attribute Value/Content Comment

Validation Name | ZENH_VAL_ITEM_CONS_STATUS The name of the Validation.

Description Enhancement Consistency Validation Validation Description.

Node ITEM Node that the Validation is assigned to.

Validation Consistency Check The Validation represents a Consistency

Category Check

Class/Interface ZCL_ENH_V_ITEM_CONS The implementing class for the
Validation.

Change Mode Exclusive Write Mode Node Instances are locked exclusively in
this case.

Action Can Be Yes Action can be enhanced if required.

Enhanced

Walidation Marme ZENH Val_ITEM CONS_STATUS

Description Enhancement Consistency Validation

alidation Settings

Mode ITEM v
walidation Cat, Consistency Check ~
ClassfInterface {ZCL_ENH ¥ _ITEM CONg ol

Picture: Guided Procedure for creating the Validation.

Navigate to the next screen of the guided procedure and define the following Request

Nodes for the Validation:
Node Create Update Delete Check
Item No Yes No Yes

With this setup, we have defined that the Item node triggers the Validation execution
if the trigger condition Create or Check is fulfilled, i.e. it will be executed when Item
node instances are updated/changed or the Iltem Node content is checked.
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MNode Assignrment to Validations Create  Upd... Delete Check  Modeled only  Description
e (?\ZENH?VAL?ITEM?CONS?STATUS| Enhancement Consist
~ = Request Modes for alidation
> O VITEM v v Itern
» [ Read Modes of a Walidation
%] | <= | S

Picture: Node Assignment to Validation.
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Navigate to the next screen of the guided procedure and assign the Validation to
Node Category ITEM.

walidation Configuration (Node Cat.) Description
v (5 FEMH WAL ITEM_COMS_STATUS Enhancement Consistency Validat. ..
- (B ITEM

Make sure that the Validation is assigned to the Node Category ITEM.

<% | |a= |8
Picture: Assigning the Validation to Node Category ITEM.

e Click on the Finalize button to create the Validation with the given attributes. You can
then find the new Validation in the Node Elements of the Item Node in this example.

Double click on your Validation to display its details. Make sure that you are in
Change Mode. Then double click on the implementing class name to create this class
and the implementation for the Validation. Some simple example coding for the
Execute method of the Validation could look as follows:

METHOD /bobf/if frw validation~execute.
* Declarations
FIELD-SYMBOLS: <fs trqg items> TYPE /scmtms/s trqg item k.

DATA: lt trqg items TYPE /scmtms/t trg item k,
1s failed key TYPE /bobf/s frw key.

IF sy-uname = 'DEMOUSER'.
" Get the Item Data
io read->retrieve (

EXPORTING
iv_node = /scmtms/if trg c=>sc node-item
it _key = it key
iv_fill data = abap_ true
IMPORTING
et data = 1t trg items ).

LOOP AT 1t trg items ASSIGNING <fs trg items>.
" If the Tare Weight Value is > 2000
" then throw a failed key
IF <fs_trq items>-pkgun wei val > 2000.
CLEAR ls failed key.
1s failed key-key = <fs trg items>-key.
APPEND 1s failed key TO et failed key.
ENDIEF.
ENDLOOP.
ENDIEF.

ENDMETHOD.

With this coding the Validation will check the value of the Tare Weight for a
Forwarding Order Item whether it is larger than 2.000. If so it will return a Failed Key
for such an Item instance and set its new status field from 01 Check Pending (or
[blank]) to 02 Check Inconsistent. Otherwise the new status field will be set to Check
Consistent.

e Save and activate the implementing class and then also the Enhancement Object.
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4) Creating a new Status Variable.

Create a Status Variable by navigating along the following path in the Enhancement
Object: Node Elements = ITEM - Status Variables. Right mouse click on Status
Variables will bring up a popup menu. Choose option Create Status Variable.

v Q ITEM SOEOEDOAOCOZ1DL
» [ Node Categories S0EOEDOAOCOZ1DD
» [ Associations S0EOEDOAOCOZLDD
> [ Determinations SO0EOEDOAOCOZ1DD
» [ validations S0EOEDOAOCOZ1DD
» [ Actions SOEOEDOAOCOZ1DD
> 3 Queries SO0EOEDOAOCOZ1DD
» [ alternative Keys S0EOEDOAOCOZ1DD
» {7 Status Variables RGO E0RIDT
» [ Status Derivators Create Status Variahle D
» [ Status Schemas SOEQEDOADCOZLIDD
» [ attribute Value Sets 80EOEDOAOCOZ1DD

Picture: Creating a Status Variable.

o Create a Status Variable with the following attributes:

Attribute Value/Content Comment

Status Variable ZENH_ITEM_CONS The name of the Status Variable.

Name

Description Enhancement Item Cons. Status Status Variable Description.

Var.

Node ITEM Node that the Validation is assigned to.

Status Variable Consistency Status (3 states) Consistency status with 3 states

Category (check pending, consistent and
inconsistent).

Related Attribute | ZENH_CONS_STATUS The attribute on the given Node that will

Name hold the status value (in this example this
is the extension field that we added in step
1).

Status Wariable Name ZENH_ITEM_CONS
Proxy Var. Name

Description Enhancement Item Cons. Status Var,

Status Variable Settings

Node ITEM v
Status Var. categ. Consistency Status (3 states) v
Related Attrib, Name ZENH_CONS_STATUS

Picture: Specifying the Status Variable.

e Save and activate the Enhancement Object. You can then find the new Status
Variable in the Node Elements of the Item Node in this example.

5) Creating a new Status Schema.
Now create a Status Schema by navigating along the following path in the Enhancement

Object: Node Elements -2 ITEM -2 Status Schemas. Right mouse click on Status
Schemas will bring up a popup menu. Choose option Create Status Schema.

> [3 status Derivators S0EOEDOAOC!
» {_ 7 Status Schemas SAEATRAAAC(
> [ Attribute Value Sett Create Status Schema ci

Picture: Creating a Status Variable.
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e Create a Status Schema with the following attributes:

Attribute Value/Content Comment
Status Schema ZENH_ISS The name of the Status Schema (make
Name sure it's not longer than 10 characters!).
Description Enhancement Status Schema for Status Schema Description.

Item Node.
Node ITEM Node that the Validation is assigned to.

Status Schema Name ZENH_ISS

Description Enhancement Status Schema for Item Node

Status Scheme Settings
Node ITEM v

Picture: Specifying the Status Schema.
e Save and activate the Enhancement Object. You can then find the new Status

Schema in the Node Elements of the Item Node in this example. The Status Schema
requires further details to be configured. This is described in the next step.

6) Specifying the details of the new Status Schema.

The details of the Status Schema can be specified and maintained in the View Cluster
/BSAM/VC_STM via transaction SM34.

View Clister Maintenance: Initial Screen

Find Maintenance Dialo .

G . 1) Enter View Cluster /BSAM/VC_STM here.
View cluster | /BSAM/VC_STM i3] |Enter conditions

Sy Display V4 Maintain o8 Transport  |@a  Customizing

2) Click on button Maintain.

Picture: Entry Screen of transaction SM34.

¢ In the first step create an entry for the Status Schema in the View Cluster with the
following table. But before we can create this entry, we need to determine the GUID
of the Status Schema that was created in step 5. This GUID can be found as follows:

o Start Transaction SE16 and enter /BOBF/STA_SCHEMA as Table Name and
hit Enter (this table contains the BOBF BO Meta Data for Status Schemas).

o On the initial screen enter the name of your Enhancement Object (in this
example ZENH_TRQ) in field NAME and the name of the Status Schema
created in step 5 (in this example ZENH_ISS) in field SCHEMA_NAME ->
press F8.

o You should now see the entry for your Status Schema as represented on the

database. Copy the GUID in field STA_SCHEMA KEY and keep it for
creating the first entry in the View Cluster /BSAM/VC_STM.

SAP Transportation Management 9.x™ - Enhancement Guide 70



SAP Transportation Management 9.x™ - Enhancement Guide

71

In the Dialog Structure of the View Cluster maintenance screen click on Status
Schema and then click on button New Entries. Enter the following values in the

related input field

s and save the entry:

Attribute Value/Content Comment

Schema GUID (GUID of the Schema created for the | The GUID of the Status Schema that was
Enhancement Object > see created and assigned to the Item Node via
remarks above) the Enhancement Object.

Node Name ITEM The node that the Status Schema is

assigned to.
Status Schema ZENH_ISS The name of the Status Schema
Schema Use B = BOBF Status & Action Management

Schema

Describing Text

Enhancement Status Schema

Description.

Remark: In step 5 it was mentioned to restrict the length of the Status Schema name
to a maximum of 10 characters (see table with data for the Status Schema). The field
for the Status Schema in this step 6 is (currently) restricted to 10 characters, i.e.

longer names wil
Change View

% Q| NewEnties| D B O B B [

Dialog Structure
v [ Status Schema

| not fit into this field.

"Status Schema”: Overview

Status Schema
GUID for Schema

v [ status Variable

- [Dstatus Value

v [ Action

+ [ action Precondition
+ [ action Effect

+ [Jstatus Synchronizer

|

Position. ..

B801CC4EFFES41DDES3DBF7A609138186 /BOFU/DEMO_SALES_ORDER
B01CC4EFFES41DDESSDBF7A609138187 /BOFU/TEST_CUSTOMER
B801CC4EFFES41DDES3DBF7A609138188 /BOFU/SAN_TEST
B80LCCAEFFES41DDES3DBF7A609138189 /BOFU/SAN_TEST

Click on button New Entries.

Node Name: m
ROOT
ROOT
ROOT
ROOT
<> <>

Business Object Name

Entry 1 of 22

Picture: Maintenance screen for View Cluster /BSAM/VC_STM.

Schema GUID

Status Schema

0050563F05SD11EE4BTF1E2261EAQCEEC

BO Name /SCHTHS /TRQ
Node MName ITEM
Status Schema ZENH_I5S

Schema Use B
Describing Text
Schemna Use Desc
Created By
Created On
Changed By

Changed On

Enhancemnent Status Schema
BOPF Same Adapter

Picture: Entry for Status Schema.

In the Dialog Structure of the View Cluster maintenance screen click on Status

Variable and then click on button New Entries. Enter the following values in the

related input field

s and save the entry:

Attribute

Value/Content

Comment

Status Variable

ZENH_ITEM_CONS

The name of the used Status Variable.

Describing Text

Enh. Item Cons. Status Var.

Description.
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Dialog Structure Schema GUID 0050563F0SD11EE4B7F1B226 1EAOCBEC
v [ status Schema BO Name /SCHTHS /TR
V| [ Status Variable e
+ [ status value Node Name
v [ Action Status Schema ZENH_I55
+ [ Action Preconditi Schema Description Enhancement Status Schema
D. B action E}f]fecF Schema Use B
Status Synchronizer Schema Use Desc BOPF Same Adapter

Status Variable ZENH_ITEM_CONS

[ Status Variable

Describing Text {Enh. Item Cons. Status Var.

Association

<>
Picture: Entry for Status Variable.

¢ In the Dialog Structure of the View Cluster maintenance screen click on Status Value
and then click on button New Entries. Enter the following values in the related input
fields (in the given sequence) and save the entries:

Status Value | Describing Text | Initial Status Finalization Status
[blank] Undefined No No
01 Check Pending Yes No
02 Check Inconsistent No No
03 Check Consistent No No

Remark: Remember that a Status Variable with 3 states was chosen for this example
but we actually maintained 4 Status Values in this step. In the table above the first
entry represents a [blank] value. With this value present, the status change will also
work for existing Iltem Node instances that did not have the new status field before.
So we do not necessarily have to create e.g. a Determination (or even run a DB
Table migration) that at the beginning sets the initial status to 01 Check Pending for
all instances of the Item Node. The value [blank] is so to say handled just like value
01 Check Pending.

New Entries: Details of Added Entries Click on button Next Entry (or Previous Entry) to

OB display/enter the next Status Value.
Dialog Structure Schema GUID 0050563F05D11EE4B7F1B2261EAOCEEC
v Bastatus Schema Status Varizble ZENH_ITEM_CONS
v [status Varisble =——=
* | E= Status Value ZOLTD £ICHIES TR0
~ [ action Node Name ITEM
+ [ Action Precondition  Status Schema ZENH_I55
+ [ action Effect Schema Description Enhancemnent Status Schema
 IStatus Syrchronker Variable Description Enh. Item Cons. Status Var.
Schema Use B
Schema Use Desc BOPF Same Adapter
Enter the data for
Status Walue 01

each Status Value in

this section.
Status Value

Describing Text Check pending
+/ Initial Status
Finalization Status

Picture: Entries for Status Variables.

Finally you should see the entered values as shown in the following picture.
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Status Value
Sval Describing Text

01  Check pending

02  Check inconsistent
03 Check consistent

< >

Initial St

73

Final. Sts (]

v

Picture: The final Status Values.

¢ In the Dialog Structure of the View Cluster maintenance screen click on Action and
then click on button New Entries. Enter the following values in the related input fields
and save the entry.

Attribute

Value/Content

Comment

Action

ZENH_SET_CONS_STATUS

The name of the used Action to trigger the
setting of the status.

Describing Text

Enh. Action for setting status

Description.

Target Status

ZENH_ITEM_CONS

Variable

The Status Variable that shall be
influenced by the given Action.

Dialog Structure
v [ status Schema
v [ status Variable
- [ status Value
V[ Action
+ [ Action Precondition
+ [0 Action Effect
+ [ status Synchronizer

Schema GUID

BO Name

Node Name

Status Schema
Schema Description
Schema Use
Schema Use Desc

Action

i Action

0050563F05D11EE4B7F1B2261EAOCBEC
/SCHTHS /TRQ

ITEM

ZENH_ISS

Enhancement Status Schema

B

BOPF Same Adapter

ZENH_SET_CONS_STATUS

Describing Text
Target Status Var

Target Variable Desc

Enh. Action for setting status
ZENH_ITEM_CONS

Enh. Item Cons. Status Var.

Picture: Entry for Action.

e In the Dialog Structure of the View Cluster maintenance screen click on Action
Precondition and then click on button New Entries. Enter the following values in the
related input fields (in the given sequence) and save the entries:

Source Status Variable Status Value Precondition Type
ZENH_ITEM_CONS 01 Enable
ZENH_ITEM_CONS 02 Enable
ZENH_ITEM_CONS 03 Enable
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New Enftries: Details of Added Entries
Click on button Next Entry (or

P A="R%] [ Previous Entry) to display/enter
the next Action Precondition.

Dialog Structure Schema GUID
v Estatus Schema Action ZENH_SET_CONS_STATUS
v [[Istatus Variable ——
+ B status Value BO Mame /SCHTHS/TRQ
~ [DAction Node Name ITEM
*| F= Action Precondition Status Schema ZENH_I55
+ [ Action Effect Schema Usa B
» E9Status Synchvonizer Schema Description Enhancement Status Schema
Action Description Enh. Action for setting status
Target Status Var ZENH_ITEM_CONS
Enter the data for each Schemna Use Desc BOPF Same Adapter
Action Precondition in
this section. Source Status Var ZENH_ITEM_CONS
Status Value 03

Action Precondition

Source Variable Desc Enh. Item Cons. Status Var.
Value Description Check consistent
Precondition Type Enable

Picture: Entries for Action Precondition.

¢ In the Dialog Structure of the View Cluster maintenance screen click on Action Effect
and then click on button New Entries. Enter the following values in the related input
fields (in the given sequence) and save the entries:

Status Value
01
02
03

New Entries: Details of Added Entries
Click on button Next Entry (or

E B Previous Entry) to display/enter
the next Action Effect.

Dialog Structure Schema GUID
v [status Schema Action ZENH_SET_CONS_STATUS
v [Astatus variable
. B status Value EBO Name /SCHTHS /TRQ
~ [T action Node Name ITEH
+ [ Action Precondition Status Schema ZENH_IS35
*| = Action Effect Schema Use B
» Estatus Synchronizer Schemna Description Enhancement Status Schema
. Action Description Enh. Action for setting status
F Target Status Var ZENH_ITEM_CONS
Describing Text BOPF Same Adapter

Enter the data for each

Action Effect in this
section. Status Value

Action Effect

Value Description Check pending

Picture: Entries for Effect.
7) Assigning the new Status Schema to the relevant Node Category.

This step is mentioned here explicitly as it actually would require the modification of a BO
Meta Data Table which contains the information about the Node Categories. In the
example, the new Status Schema was assigned to the Item Node of BO /SCMTMS/TRQ.
In standard SAP TM this node has only a single Node Category ITEM. To prevent any
modification for assigning the new Status Schema to this Node Category, make sure that
note 2145188 is implemented in your SAP TM System. This note contains an adjustment
that works as follows: If the Node only has one Node Category and also has only one
Status Schema assigned, then this Status Schema will be used as the default Schema at
runtime.
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8) Creating a new Consistency Group.
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Navigate back to the Enhancement Object as described in step 2, switch on the Debug
Mode. Moreover, switch into Change Mode (Ctrl+F1).

Create a Consistency Group by a Right mouse click on Groups in the Business Object
Details Browser. In the popup menu choose option Create Group = Consistency Group.

Business Object Detail Browser

v &2 ZENH_TRQ
> [ Node Structure
> [7 Business Object Element Assignments
> _D Node Elernents

Description
00S0563F0SD11EE28393595983F32A5A F
0050563F0SD11EE28393595983F32A54
D050563F0SD11EEZ28393595983F324A5A
00S0563F0SD11EE28393595983F32454

Create Group 4

Help

» [ Business Object Configuration

Check Group
Consistency Group

Deactivation Group

_393595983F32)1:5_1_';5E

393595983F32ZA54

< > <>

Picture: Creating a Consistency Group.

¢ On the first screen of the guided procedure enter the following data to specify the new

Consistency Group:

Attribute Value/Content Comment
Group ZENH_CONS_GROUP The name of the Consistency Group.
Description Enhancement Consistency Group Description.

Group Category | Consistency Group

A Consistency Group can be used to set a
Consistency Status depending of the result
of validations assigned to this Group.

Node ITEM

The BO Node that the Group is assigned
to.

Action ZENH_SET_CONS_STATUS

The Action that triggers the Status
Change.

Status Variable ZENH_ITEM_CONS

The Status Variable that represents the
new status in this example.

e Navigate to the next screen of the guided procedure and assign the Validation
created in step 3 to the new Consistency Group. Navigate along the following path:

ZENH_CONS_GROUP -2 Validations.

You can find the Validation ZENH_VAL_ITEM_CONS_STATUS in the list of
Validations. Make sure that this new Validation is assigned to the Consistency Group
by setting the flag in front of the Validation name.

e Click on the Finalize button to create the Consistency Group with the given attributes.
You can then find the new Consistency Group in the Groups section of the

Enhancement Object in this example.
e Save and activate the Enhancement Object.

9) Test the example.

e Open an existing Forwarding Order, change the Tare Weight value for an item of this
Forwarding Order from 1.700 to e.g. 2.500 and hit Enter. First of all the status is set to
status value 01 Check Pending in this example.
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Details: CONTAINER 10

Container Details Notes

Container Seals Document References Customs Discrepancies

=)

General Data

Item Tyy

First of all the new status is
setto 01 Check Pending.

Description

Container from Forwardin...

Demo Enhancement Group for Status Change Demo
01

Demo Enhancement Con..

Ordered Quantities

Quantity: 1 Py
Resource P Gross Weight 14450 | KC[P
Equipment Group/Type fro... | Cr(3)| | 22(3)| 20 FtContainer Gross Volume P
Container from Freight Do... Net Weight 12750 Ky
Equipment Group/Type fro... The T_are \_Nelght_ of a selected Tare Weight 1.700 KCF_‘T]
container item with 1.700 KG.
Shipper-Owned Container: Number of TEU 1| |TEL

Length/Width/Height:

Shipper’s Load and Count

Picture: Status 01 Check Pending.

Remark: In the picture above you can see the new status value displayed which is not
part of the standard User Interface. Once you have worked through section 5 on User
Interface Enhancements, it would be a nice exercise for you to customize your User
Interface the same way to make it display the additional Item Status on the Item
Details screen of the Forwarding Order Ul as shown above.

Now click on button Save to save the Forwarding Order and check the status of the

selected item again. The status value now has changed from 01 Check Pending to 02
Check Inconsistent.

Details: CONTAINER 10

Container Details

Notes Container Seals

Document References

Customs

D

iscrepancies

il =)

General Data After Save the new status is Demo Enhancement Group for Status Change Demo
Item Type set to 02 Check Inconsistent Demo EnhancementCon... 02
Description 25 the Tare Weight Ordered Quantities

Container from Forwardin}

exceeded a value of 2.000.

Quantity: 1 PC
Resource Gross Weight 15250 | |KG
Equipment Group/Type fro... | CN 22GP 20 FtContainer Gross Volume
Container from Freight”™ Net Weight 12750 | KG
EapmentGruptpl L tainer fem with 2500 KG. z50] [ko
Shipper-Owned Contah Number of TEU 1 TEU

Length/Width/Height:

Shipper's Load and Count

Picture: Status 02 Check Inconsistent.

Adjust the Tare Weight value from 2.500 to e.g. 1.500, save the
again and check the status of the selected item. This time the status value has
changed from 02 Check Inconsistent to 03 Check Consistent.

Details: CONTAINER 10

Container Details

General Data

Notes Container Seals

Document References

Item

Descri

After Save the new status is
now set to 03 Check
Consistent as the Tare Weight
is below a value of 2.000.

Container from Forwa

Customs

Di

iscrepancies

Forwarding Order

Tl =)

Demo Enhancement Group for Status Change Demo

Demo Enhancement Con...

Ordered Quantities

03

Quantity: 1 PC
Resource: Gross Weight 14250 KG
Equipment Group/Type fro... | CN 22GP 20 FtContainer Gross Volume:
Container from Freighy™ Net Weight 12.750 KG
Equipment Group/Typ The adjusted Tare Welgh? of the Tare Weight 1500 |KG
selected container item with 1.500 KG.
Shipper-Owned Contah. Number of TEU 1 TEU

Length/Width/Height:

Shipper's Load and Count

Picture: Status 03 Check Inconsistent.
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Consistency Group for preventing Save

The first use case makes use of a Consistency Group and the other involved elements to set
a status field on the Forwarding Order Item Node depending on a Validation result. This
behavior of the Consistency Group was achieved by assigning it a Node, an Action and a
Status Variable (see step 8 of the first use case).

The second use case is based on the first. In this case not only the status shall be set but in
case of the Validation returning Failed Keys (i.e. errors or inconsistencies) the Save of the
transaction shall be prevented. It is a quite common use case that a transaction shall not be
Save-enabled in case of errors or inconsistencies.

Just like for the first use case the following steps describe how to setup and implement an
example. Access the required Enhancement Object as described in step 2 of the first
example, i.e. in Debug Mode and Change Mode.

1) Creating a new Consistency Group.

Navigate to the Enhancement Object and switch on the Debug Mode. Moreover, switch
into Change Mode (Ctrl+F1).

Create a Consistency Group by a Right mouse click on Groups in the Business Object
Details Browser. In the popup menu choose option Create Group - Consistency Group.

Business Object Detail Browser Description

v &5 ZENH_TRQ 00S0563F0SD11EE28393595983F32A5A F
> [ Node Structure 0050563F0SD11EE28393595983F32A54
> [7 Business Object Element Assignments 0050563F05SD11EE28393595983F32454
> [ Node Elements 00S0563F0SD11EE28393595983F32454
v = Groups 393595983F32A5A

"""""""""" ; Create Group » Check Group P ————————

[&] CONSI Help Consistency Group
> [ Business Object Configuration Deactivation Group 393595983F32A54
< > <>

Picture: Creating a Consistency Group.

¢ On the first screen of the guided procedure enter the following data to specify the new
Consistency Group:

Attribute Value/Content Comment

Group ZENH_CONS_GROUP_SAVE The name of the Consistency Group.
Description Enh. Cons. Group to prevent Save Description.

Group Category | Consistency Group A Consistency Group can be used to set a

Consistency Status depending of the result
of validations assigned to this Group.

Node [blank = nothing chosen] No specific BO node in this use case
Action [blank > nothing chosen] No specific Action in this use case.
Status Variable [blank = nothing chosen] No Status Variable in this use case as this

Consistency Group shall serve as a means
to prevent Save.
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(= Maintain Busi t ZENH_TRQ,
Group ZENH_CONS_GROUP_SAVE
Description Enh. Cons, Group to prevent Save
Group Settings
Group Category Consistency Group v
Node Nothing chosen v
Action Nothing chosen v
Status Variable Nothing chosen v
| R == ]

Picture: Consistency Group for preventing Save.

Navigate to the next screen of the guided procedure and assign the Validation
created in step 3 of the first use case to the new Consistency Group. Navigate along
the following path: ZENH_CONS_GROUP - Validations.

You can find the Validation ZENH_VAL_ITEM_CONS_STATUS in the list of
Validations. Make sure that this Validation is assigned to the Consistency Group by
setting the flag in front of the Validation name.

(= Maintain Busine: tZENH_TRQ, !
Group Assignment Description
v [8] ZENH_CONS_GROUP_SAVE Enh. Cons. Group to prevent Save

¥ [ validations
. (j% WAL _ITEMHSCODE_CONSISTENCY Consistency checks of TRQ itemn hs code

© (% | VAL_ITEMSEAL_CONSISTEMCY Consistency check for TRQ item seal
+ (% || VAL_HANDL_CODE_COMSISTENCY Validates the handing code node
O VAL_STAGE_COMPLETENESS Completeness checks of TRQ stage
© (5| VAL_STAGE_CONSISTENCY Consistency checks of TRQ stage

* (% || VAL_ROOT_COMPLETENESS Completeness checks of TRQ root

+ (%5 || VAL_ROOT_CONSISTENCY Consistency checks of TRQ root

© (| VAL_ITEM_COMPLETENESS Completeness checks of TRQ item

« (%5 | VAL_ITEM_CONSISTENCY Consistency checks of TRQ item

« (%[ ZENH_VAL_ITEM_CONS_STATUS! Enhancement Consistency Validation
© (% VAL_ITEMPARTY_CONSISTENCY Consistency checks of TRQ item party
. (f’:;‘ VAL_PARTY _CONSISTENCY Consistency checks of TRQ party

O WAL_ITEMCONTENTID_CONSISTENCY |Consistency checks of TRQ item contentID
+ (% || VAL_DOCREFERENCE_CONSISTENCY  (Consistency checks of TRQ doc. reference
. (f: WAL _CCODE_COMNSISTENCY Consistency checks of TRQ commodity code
+ (5 | VAL_ITEMDOCREF_CONSISTENCY Consistency checks of TRQ itern doc. ref,

» [ Delegated Nodes

|| | [¢]=] | 5
Picture: Assigning Validations to the Consistency Group.

Click on the Finalize button to create the Consistency Group with the given attributes.
You can then find the new Consistency Group in the Groups section of the
Enhancement Object in this example.

Save and activate the Enhancement Object.

2) Creating a new Consistency Group.

Open an existing Forwarding Order, change the Tare Weight value for an item of this
Forwarding Order from e.g. 2.500 and hit Enter. First of all the status is set to status
value 01 Check Pending in this example.

Now click on button Save to save the Forwarding Order. With the first use case
implemented, the status value now has changed from 01 Check Pending to 02 Check
Inconsistent. Moreover, the Save is now prevented as you can see in the message
log of the Forwarding Order User Interface.
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Edit Cost Pull Forwarding Order 2100000140

»

Sa\e X Cancel FD () Follow Up , Check || Confirm || Calculate Charges , % Page: Forwarding Order v g* O‘
H saw Cancelled
The save is prevented in this use case.
Display Message Log
Details: CONTAINER 10
Container Details Notes Container Seals Document References Customs Discrepancies Commodity Codes

General Data Demo Enhancement Group for Status Change Demo

After Save the new status is
Item Type: ¢ setto 02 Check Inconsistent Demo Enhancement Consiste... 02
as the Tare Weight

Description exceeded a value of 2.000.

Ordered Quantities

Container from Forwarding Ord Quantity. 1 PC [P

Resource: P Gross Weight 15.750 KG F

Equipment Group/Type from F. CN [J| | 22G[3}| 20 FtContainer Gross Volume: P

Container from Freight Docum Net Weight 12.750 KG P

Equipment Group/Type from FD: Tare Weight 3000 (kG (P
Shipper-Owned Container. Number of TEU 1 TEU

Picture: The status is set to Check Inconsistent and Save is prevented.

3.4.5 Change Document Adapter Enhancements

For many types of Business Documents used in SAP TM it is possible or even might be
required to track changes. This allows finding out what has changed (e.g. an attribute from
value A to value B) and when.

In the Document Types (Customizing) for SAP TM Business Documents like Forwarding
Order, Freight Order and others you can define that changes shall be tracked.

Process Control / Business Object Mode

+/ Same Locations and BPs Automatic Block
E1BW Relevance +/| Automatic Freight Unit Building
Enable Approval Workflow +/ Track Document Changes
Transportation Mode Shipping Type “SaDiraction
Air Cargo Settings
Example Forwarding Order Type where

AWB Type } ! :
"rp_ tracking Document Changes is activated.

Picture: Example Forwarding Order Type with activated tracking of Document Changes.

For the purpose of logging changes to a Business Object, this object is defined as a so called
Change Document Object (CDO). Such a CDO contains the information about the Database
Tables that hold the data for the Business Object. Changes to a Business Object are then
saved via the related CDO. In standard, the following Change Document Objects are
available (delivered with SAP TM 9.3):

Change Document | BOPF BO Description

Object (CDQO)

/SCMTMS/CD_CFIR /SCMTMS/CUSTFREIGHTINVREQ Forwarding Settlement Document
/SCMTMS/CD_FAG /SCMTMS/FREIGHTAGREEMENT Freight Agreement
/ISCMTMS/CD_RATE /SCMTMS/TC_RATES Transp. Charges Rates
/SCMTMS/CD_SCAL /SCMTMS/TC_SCALE Transp. Charges Scales
/SCMTMS/CD_SFIR /SCMTMS/SUPPFREIGHTINVREQ Freight Settlement Document
/SCMTMS/CD_TARF /ISCMTMS/TC_TARIFF Transp. Charges Tariff
/SCMTMS/CD_TCCS /SCMTMS/TCC_TRNSP_CHRG Transp. Charges Calculation Sheet
/SCMTMS/CD_TOR /SCMTMS/TOR Freight Oder / Freight Unit / Booking
/SCMTMS/CD_TRQ /ISCMTMS/TRQ Forwarding Order
/SCMTMS/CD_TTMP /SCMTMS/TENDERINGTEMPLATE Tendering Profile

The Change Document Object mentioned in this table can be seen in transaction
SCDO_NEW. The following example is again a real customer enhancement use case. You
will see how to enable tracking changes for data that is stored on a customer-specific
Enhancement Node for the Forwarding Order BO (/SCMTMS/TRQ) (Remark: If you are not
yet familiar with User Interface Enhancements, you should consider working through section 5
first before continuing with this enhancement use case).
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Visit http://help.sap.com to navigate to the detailed documentation for Change Documents,
their setup and concepts. You can find this documentation under the BC Extended Application
Function Library.

Remark: You should — as always — keep in mind the performance of your system /
application, i.e. with the Change Document functionality active you add a certain additional
amount of runtime and memory consumption of course. So, Change Documents should be
only considered where really required. They might e.g. help finding errors in certain processes
but should be switched off again after having solved the root causes of these errors if they are
not actually needed for any other purposes.

1) Create a new Subnode for the Forwarding Order (/SCMTMS/TRQ) as described in
section 3.3.5. If not yet available, you first need to create a corresponding Enhancement
Object for standard BO /SCMTMS/TRQ that you can then assign the new Subnode to.
Use the following details in the Wizard for creating Subnodes in the Enhancement
Workbench:

Attribute Value/Content Comment

Node Name ZENH_TRQRT_SUB The name of the new Subnode.

Description Demo Enh. TRQ Root Subnode Description.

Node is extensible Yes It shall be allowed to enhance the new
Subnode.

Persistent Extension | ZENH_INCL_P_TRQRTSUB Just specify the required Dummy field in

Include this structure.

Persistent Structure ZENH_S _TRQRT_SUB_D Name of the persistent structure. The
following table shows the attributes to be
placed there.

Transient Structure ZENH_S TRQRT_SUB_DT Name of the transient structure. The
following table shows the attributes to be
placed there.

For the Persistent Structure define the following attributes:

Component Typing Method Component Type
ZENH_CHNG_DATE Types /SCMTMS/DATETIME
ZENH_CHNG_USER Types /SCMTMS/USER_ID_CH
ZENH_CHNG_REAS Types /SCMTMS/DESCRIPTION
.INCLUDE Types ZENH_INCL_P_TRQRTSUB

For the Transient Structure define the following attributes:

Component Typing Method Component Type
ZENH_TRAN_DATE Types /SCMTMS/DATETIME
.INCLUDE Types ZENH_INCL_T_TRQRTSUB

For the Combined Structure, the Combined Table Type and the Database Table use the
following names:

Attribute Value/Content Comment

Combined Structure ZENH_S TRQRT_SUB The name of the Combined Structure.

Combined Table Type | ZENH_ T _TRQRT_SUB The name of the Combined Table Type.

Database Table ZENH_D_TRQRTS The name of the Database Table that will
hold the data of the new Subnode.

Finish the Wizard for creating the Subnode with these details by clicking on button
Complete and continue with step 2.

2) In section 5.4.3 you can find a step-by-step example how to add a new tab strip to the

User Interface to represent the data of our new Subnode. A few things are of course
different here compared to the example in section 5.4.3.
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Similar to the steps described in section 5.4.3 create a new Component Configuration
for a List UIBB with the details in the table below. Note that this Component
Configuration is a new object with the customer/partner as the owner (it's not
customizing):

Attribute Value Comment

Component Name | FPM_LIST_UIBB_ATS The new configuration shall represent
a list which will contain data from the
new BO subnode.

Configuration 1D ZENH_WDCC_TRQSUBNODE_LIST This will be the new configuration to be
integrated in the Forwarding Order Ul.

In step 4, use Feeder Class /BOFU/CL_FBI_GUIBB_LIST_ATS for the new List UIBB
configuration.

In step 5, define the following Feeder Class Parameters for the new List UIBB
configuration: As Business Object choose /[SCMTMS/TRQ and as Node choose the
new subnode ZENH_TRQRT_SUB that was created before.

In step 6, place all the attributes of the subnode on the List UIBB and define the
attributes ZENH_CHNG_DATE and ZENH_CHNG_REAS as input fields while
keeping the others output only fields. Moreover, add the standard buttons Create and
Delete to the toolbar of the List UIBB.

Save the new Component Configuration for the List UIBB

Add the new List UIBB to the Forwarding Order Ul. To do so, navigate to the
Component Customizing of Component /SCMTMS/WDCC_FWD_ORDER as
described in step 8. Note that adding your List UIBB to the standard Forwarding
Order Ul and wiring it with this Ul is subject to customizing that you create with this
step.

Add your List UIBB to the Main Page, SECTION_1 of the Forwarding Order Ul
(component /SCMTMS/WDCC_FWD_ORDER).

As described in steps 9 - 11, create a Wire between the initial screen of the
Forwarding Order Ul and your new Component Configuration for the List UIBB with
the following details (Again: This Wire is subject to customizing the standard
Forwarding Order Ul)

Attribute Value Comment

Component FPM_LIST_UIBB_ATS The generic List UIBB provided by FPM,
i.e. the target component of the wire.
Configuration ZENH_WDCC_TRQSUBNODE_LIST The example configuration for the new List

ID UIBB, i.e. the target configuration of the
wire.

Instance ID

Source FPM_FORM_UIBB_GL2 The source component of the wire. In this

Component example it is a Form UIBB.

Source ISCMTMS/WDCC_TRQ_INITSCREEN | The source configuration of the wire. In

Configuration this example, it is the configuration for the

Name initial screen form of the Forwarding Order
Ul.

Source Node ZENH_TRQRT_SUB The association that is defined between

Association the wire source and target node. In this

example: The composition association
between the Forwarding Order (TRQ)
Root node and our new subnode
ZENH_TRQRT_SUB.

Port Type Collection

Port Identifier Cco

Connector /BOFU/CL_FBI_CONNECTOR Provides basic functions to connect FPM,
Class FBI and BOBF.
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e Save your Component Configuration Customizing and test the new Ul Enhancement.
The following picture shows the result of the described Ul Enhancement steps. With
this Ul in place we can now create changes to the data stored in the new subnode.
You will later on see how these changes get recorded in the context of a Change
Document Object.

Edit Enhancement Forwardlng Order 2100007237 An Enhancement UIBB representing the data of the new Sub Node. r

[ save X Cancel it ||| DY [} Follow Up | | | Check || Confirm || Calculate Criarges [ g [Page Folwe. e 0.

- A
~) Stages Statuses  Locations and Dates/Times  Attachments  HBLorHAWB  PersonTab  FWO Enhancement |Demo List UIBB =]

Demo List UIBB
1) Click on button Create to create a new entry in the List UBB. The datfa is stored in the new Sub Node. 5
Create 3

Date/Time $Short Description Changed By Date/Time
16.04.201517:46:15 Demo Change Document 3

2) Enter a Date/Time and a Description here. Save the enfry and adjust the data again.

Picture: The new Subnode represented on the Forwarding Order Ul.

3) Start transaction SCDO_NEW to search for and display the Change Document Object
/SCMTMS/TRQ.

(V] v |« [ e =2

- 2) Click on button Editto
Change Document Object | gjiow adding a new table

S & [0 % | % nformation fo the CDO.

Object

CMTMS/CD_TRG| O

1) Enter the DB Table name here. Example:
ZENH_D_TRQRTS. Moreover, set the flag
Copy as internal tab. for this entry.

Picture: Searching for Change Document Obijects.

On the following screen you can then see the list of Database Tables that are assigned to
this CDO and the properties for each table that determine different aspects of the
behavior in case of changes. Changes to the content of the assigned tables will be
recorded and saved in the context of this Change Document Object.

Properties of Change Document Object
& & Information

Object /SCMIMS/CD_TRQ

Text Change Document for TRQ
Table Int. Table Delete D... Log I.. Insert D... Log ... Referencing Table Old Field String E‘
/SCMTMS/D_TRGLCA i . -
/SCTMS /D, TROMRI o 2) Enter the DB Table name here. Example: -
ZENH_D_TRQRTS. Moreover, set the flag
/SCMIMS/D_TRQETY i i

e Copy as internal tab. for this entry.

/SCMIMS/D_TRGSL
/SCMIMS/D TRQSTG
ZEWH_D_TRQRIS

Bk <

< > <>

SN 1) Click on button Insert Row to
=) == ] a1 add a new table to the CDO

Picture: Database Tables assigned to a Change Document Object
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4) Click on button Insert Row to add the Database Table that represents the data of the

5)

Picture: Parameters for generating the update program for the CDO.

1 Generate Update Pgm.

Namespace
Change document object

all other entries w/o namespace prefic

Include

Function group

Fun.mod. structure prefix
Error Message ID

Error number

Processing type

CD_TRQ
TRQ_CD
TRQ

o

600

Delayed updata
Dialog

After having specified all relevant
parameters, click on button Generate.

+ Special text handling

Generating DATA for ABAP 00

Generate || Cancel

Change Document Object: Generation Information

To navigate directly to an object, double-click a line

K| &= ][] ][B!

Generation Information

Object Report Name

Area

/SCMTMS/CD_TRQ /SCMTMS/CD_TRQ Dictionary Structures

/SCMTMS/CD_TRQ /SCMTMS/CD_TRQ
/SCMTMS/CD_TRQ (SCMTMS/CD_TRQ

JSCMTMS/CD_TRQ /SCMTMS/CD_TRQ ' Generation

/SCMTMS/CD_TRQ /SCMTMS/CD_TRQ

/s
/s

/SCMTMS/CD_TRQ (SCMTMS/CD_TRQ
/SCMTMS/CD_TRQ /SCMTMS/CD_TRQ
/SCMTMS/CD_TRQ /SCMTMS/CD_TRQ
/SCMTMS/CD_TRQ /SCMTMS/CD_TRQ
/SCMTMS/CD_TRQ /SCMTMS/CD_TRQ
/SCMTMS/CD_TRQ /SCMTMS/CD_TRQ
/SCMTMS/CD_TRQ /SCMTMS/CD_TRQ

General data of the last generation.

/SCMTMS/CD_TRQ /SCMTMS/CD_TRQ Include Programs

/s
/s The Includes of the update program.

/SCMTMS/CD_TRQ SCMTMS/CO_TRQ
/SCMTMS/CD_TRQ /SCMTMS/CD_TRQ

/SCMTMS/CD_TRQ /SCMTMS/CD_TRQ Update Function Module

/s
Js The used Update Function Module.

JSCMTMS/CD_TRQ /SCMTMS/CD_TRQ

Picture: CDO Generation Information after the generation process.

Example: Here you can see the entry in the Generation
ISR Information that was created for the additional Database Table

that was added to this CDO.

Description

Structure

Structure

Structure

Date

Time

User

Package

Source System

Prefix for DDIC Objects
Application Area

Error Number

Special Text Handling

DATA Generation for ABAP 00D
Update Flag from TCDRP

TOP (Call Data Daclarations)
Globally Valid Data Declarations
Object-Specific Data Declarations
Call Update Function Module
Package

Name

Function Group

Package

Source System

Value

/SCMTMS/ TRQD_TRQSL
JSCMTMS/TRQD_TRQSTG
/SCMTMS/ TRQZENH_D_TRQRTS
16.04.2015

17:46:21

POLCH

JSCMTMS/TRQ

C2B

JSCMTMS/TRQ

co

600

Active

Inactive

1
/SCMTMS/FCD_TRQCDT
/SCMTMS/FCD_TRQCDF
/SCMTMS/FCD_TRQCDY
/SCMTMS/FCD_TRQCDC
JSCMTMS/TRQ

JSCMTMS/CD_TRQ_WRITE_DOCUMENT

/SCMTMS/TRQ_CD
/SCMTMS/TRQ
28
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subnode added in step 1. Add the name ZENH_D_TRQRTS in column Table and set the
flag Int. Table for the same entry. Finally click on button Save (Ctrl. + S).

In the next step you need to (re-) generate the update program for the Change Document
Object. To do this, click on button Generate change document object (F5). This will first of
all bring up a popup that allows specifying a few generation parameters. Finally, click on
button Generate.

After the generation of the update program for the Change Document Object, the system
displays a summary of the generation process (what has been changed and what
remained unchanged). When displaying a CDO you can always display the latest
Generation Information by clicking on button Generation information (F6) (see picture in
step 3). A part of the Generation Information for this example is shown in the following
picture:
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6) Now you can test this enhancement use case. Open an existing Forwarding Order, and
navigate to the new Tab Strip that was added to allow displaying and creating data for the
new Enhancement Node.

Edit Enhancement Forwarding Order 2100007237 I TS T
[ save 3 Cancel Edit 0 & Follow Up ,| | | Check The Enhancement UIBB representing | J& |Page: Forwarding Order v &l @,
the data of the new Sub Node.

- ~
v Slages Statuses  Locations and Dates/Times  Attachments  HBLorHAWB  Person Tab  FWO Enhancement |Demo List UIBB =1

Demo List UIEB )
1) Click on button Create to create a new entry inthe List UBB. The data is stored in the new Sub Node
Create || | Delefe &
Date/Time Short Description Changed By Date/Time
16.04.2015 17:46:15 Demo Change Document 3

Click here to start the Personalization
Dialog and add the Tab Strip Change
2) Enter a Date/Time and a Description here. Save the entry and adjust the data again. Documentsto the UL

Picture: Entering data for the new subnode on the enhanced Ul.

e Click on button Create in the toolbar of the List UIBB to create a new entry. Enter a
Date/Time and a description in the open input fields.

e Save the document.

e Click on button Edit to switch back into Edit Mode. Change the data that you have
created before and save the document again, i.e. we “enforce” a few changes that
are recorded in the context of CDO /SCMTMS/CD_TRQ.

7) Display the created Change Documents on the Forwarding Order Ul.

If you do not see the Tab Strip Change Documents in the standard Ul, first of all make it
visible by clicking on button Personalize . in the header toolbar of the Ul. On the popup
execute the following steps: Click on button Add and select Assignment Block Change
Documents from the list. Now click on button OK in the list and finally on button Save.

Personalization B8 x
Layout of Section 1: ~
One Columr '
1) Click on button Add_

Column 1 otackable
[Coaca| i | [=[r][&][=]

In} Stack Title

1 | General Data H
Administrative Data

Business Partner

Select Assignment Blocks ™ 3
iy Title
Layout of
One Cal ! Change Documents
Document Refereng
Colum
2) Choose Change Documents.
3 Adg
L] Bl 3) Click on button OK.
Item
4) Click on button Save. Cancel
< a

Picture: Adding the Change Document Tab Strip to the UI.

8) The Change Documents incl. the ones for the new Enhancement Node displayed on the
Forwarding Oder Ul looks as follows:

SAP Transportation Management 9.x™ - Enhancement Guide 84



w SAP Transportation Management 9.x™ - Enhancement Guide 85

Display Enhancement Forwarding Order 2100007237 o
e ||| Ty]| %] Formus, Cakuat Charges

v HBLotHAWB  PersnTah  FWOEshancement  DemalistUIBS |Change Documents The Ghange Dacument Tab on the L1

Change Documents for standard DB Tables.
Type of change Changed fiekl Okd and new valus. a®a

Change Documents for the
Enhancement Node DB Tables

Picture: The Change Documents displayed on the Ul

On the Tab Strip Change Documents you can now see all available changes that have
been made to a Forwarding Order, not only for data stored in standard Database Tables
but also for Database Tables of Enhancement Nodes. You can see there the node name
(e.g. ZENH_TRQRT_SUB), the Change Document Number, the name of the changed
field, old and new value, date and time of the change, etc.

Some further remarks:

As mentioned at the beginning of this example for enhancing an existing Change Document
Object, this is a real customer enhancement use case. But you should keep in mind that the
CDOs delivered with the standard are SAP objects, i.e. depending on the setup of your
system, it might be not allowed to change that kind of objects as you change an SAP object.

Alternatively, you could create your very own customer- or partner-specific Change Document
Object for a Standard Business Object and assign it all the Database Tables that the standard
CDO has assigned plus the Database Tables for Enhancement nodes.

But how does the system (better: The BOPF BO) then know which CDO to use at runtime?
Well, that is a matter of customizing. In the IMG (transaction SPRO) use the following path:
Cross-Application Components 2 Reusable Objects and Functions for BOPF Environment.

Change View "Change Documents Adapter: BO Specific Settings": Overview
&% & NewEntres [ B B B B E

Change Documents Adapter: BO Specific Settings

Business Object Change doc. object Change Document Class E|
[/ SCMTMS/TCCS /SCMTMS/CD_TCCS /SCMTMS/CL_TCCS_CDO CB ~
/SCMIMS/TCC_TENSP_CHRG /SCMIMS/CL_TCC_CDO_CB v
/SCMIMS/TC_RATES /SCMTMS/CD_RATE /SCMIMS/CL_RATE CDO CB
/SCMIMS/IC_SCALE J/SCMIMS/CD_SCAL /S5CMIMS/CL_SCALE CDO_CB
[/ SCMTMS/TENDERINGTEMPLATE /SCMIMS/CD_TIMP /3CMTMS/CL_TTEME_CDO_CB
/SCMTMS/TOR /SCMTMS/CD TOR /SCMTMS/CL TOR CHANGELOG CR
.fscm'HS/TRQ /SCMIMS/CD_TRQ /SCMIMS/CL_TR{ CDO_CB
DATEREPLICATIONFILTER DRF_¥  “ER_CD CL_DRF_FILTER_CDO_CALLBACK
ZK_OFEN_RCCESS g /BOFU/CL CDO DEMO CUSTOMER
ZTPICL PRACT

The assignment of the “technical” BOPF BO to an existing
CDO and a corresponding Change Document Class.

B Position... Entry 6 of 15

Picture: Assignment of BOPF BO to CDO.

Here you can see the assignment of e.g. the technical BOPF BO /SCMTMS/TRQ to the
Change Document Object /SCMTMS/CD_TRQ (which we have enhanced in the example
above) and the Change Document Class /SCMTMS/CL_TRQ_CDO_CB. The mentioned
class is a good example for implementing your very own implementing class for your own
CDO. It always should inherit from the super class /SCMTMS/CL_GEN_CDO_CB.

Again it might be not allowed to change that kind of objects in your system as you change an
SAP object.
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4 Techniques for Enhancing the Business Logic

4.1 BAdIs

The Business Add-In (BAdI) concept is SAP’s object-oriented plug-in concept for ABAP.
BAdIls are a mechanism for planned extensibility. Planned means that the developer of the
standard software already anticipates that others may want to change or enhance the
standard behavior at certain points in the application. BAdIs are used to plug in custom
behavior either in an additive way or by replacing the standard behavior.

41.1 Where and how to find BAdIs related to TM

In the meantime, in SAP TM more than 170 BAdIs are available in all application areas. They
can be found in the IMG (transaction SPRO) under the following path:

SAP Transportation Management — Transportation Management — Business Add-Ins
(BAdIs) for Transportation Management.

Display IMG
% 5 Existing BC Sets <" Gt [i]Release Motes Change Log  Where Else Used
Structure

~ E,‘a SAP Customizing Implementation Guide
+ [ @ Activate Business Functions
feav

v v v

3in Management
SAP Transportation Management
h Transportation Management
Settings in SCM Basis
Master Data
Basic Functions
General Settings for Order Management
Forwarding Order Management
Freight Order Management
Planning
Settlement
Integration
Business Add-Ins (BAdIs) for Transportation Management
Master Data
Basic Functions The BAdls are structured and subdivided by application
Forwarding Order Management and functional areas. Example: Tendering.
Freight Order Management
> Freight Order Management
~ Tendering
Notes on Implementation
BAdI; Creatinm.asn- -
BAdI: Evaluation of Quotations
BAdI: Ueter=ination of Addresses and Contact Persons for Tendering
BAdI: Preselection of Fréigr.——=~asts for Quotation
BAdI: Filing of Resuft Structure for ForWarm,__——==iaht RFQs
BAdI: Filing of Resuft Structure for Tendering Query
Bl
B,
B,
B

v v v v v v v v

v v v

Double click to display the
. BAdI documentation.

@

@

Double click to start

Adl: Sending of Tendering E-Mails implementing the BAdL

AdI: Triggering of Alerts
Adl: Update of Freight Order (FO) After Successful Tendering
Adl: Restart of Tendering if Assigned Carrier Rejects Freight Order
& BAdI: Additional Authorization Check for Carrier Web UL
Planning
Settlement
Collaboration Portal
Integration
1 SCM Basis
> Governance, Risk and Compliance (Plug-In)
H Integration with Other SAP Components

DRI
PPOPPPOR

&

v v v v

Picture: TM BAdIs in the IMG.

Alternatively, you can use transaction SE18 and use the F4-Help in field BAdl Name to
search for BAdls with name /SCMTMS/*.

4.1.2 Implementing a BAdI

A BAdI implementation can be started directly from the IMG. As an alternative, transaction
SE19 can be used to either edit existing enhancement implementations or create new ones.
Besides the initial screen, the other steps to implement a BAdI with SE19 are the same as the
procedure starting from the IMG.
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BAdT Builder: Initial Screen for Implementations
ao | 1 O B | 1)

Edit Implementation

= New BAdI
Enhancement Implementation ZENH_TEND_QUOT_IMPL [l

Classic BAdI
Option 1: Enter the name of your Enhancement
Implementation (search via F4-Help) that

contains your existing BAd| Implementation to
% Disphay £ pe edited.

Implementation

Create Implementation

* New BAdI
Enhancement Spot /SCMIMS/TEND

O

Classic BAdT i
Badinema | OPtion 2: Enter the name of the Enhancement Spot (search
via F4-Help) that contains the definition of the BAdI you
want to implement. Example: Enhancement Spot
O create mpl. /SCMTMS/TEND contains all tendering BAdIs.

Picture: Defining the required Enhancement Implementation.

87

When starting from the IMG, just click on the second icon next to the BAdI name (see picture
in section 4.1.1). This allows also the navigation to existing implementations of the

corresponding BAdI.

1) When starting a BAdI Implementation directly from the IMG, the first step is to specify an
Enhancement Implementation and a Short Text for it. This Enhancement Implementation

serves as a container for your implementation steps done in the following.

Crezte Enhancement Implementation

Enhancement Implementation ZENH_TEND_QUOT_IMPL
Short Text :|Demn Implementation for 2 Tendering BAdI
Composite Enhancement Implementation ™

Specify the Enhancement Implementation and a Short Text.

Picture: Defining the required Enhancement Implementation.

2) On the next popup, choose a package where you store your implementation and click on

the Save button.

Create Object Directory Entry

Object R3TR | ENHO ZENH TEND QUOT IMPL

Attributes
Package s [l
Person Responsible POLCH

Original System Specify the desired package that shall

Original language contain the BAdl implementation.
Created On Example: $TMP (Local Object). Then
click on button Save.

Local Object || /& Lock Overview |[=] %€

Picture: Defining the required Enhancement Implementation.

On the following screen you need to enter a BAdl Implementation and an Implementation
Class. If you started your implementation from the IMG, the correct BAdI Definition is
already defaulted. Optionally you can also choose another or additional BAdI Definitions
here that belong to the same Enhancement Spot. In this example you can choose from
the group of BAdIs that belong to the Enhancement Spot /SCMTMS/TEND which

contains all Tendering related BAdIs.
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Enhancement Implementation ZENH_TEND_QUOT_IMPL: Create BAdT Implementa

Create BAdI Implementations for Existing BAdI Definitions

BAdI Implementation Implementation Class BAdI Definition Short Text m
ZENH_EVAL_QUOTATION TZCL_ENH_EV’AL_QUOTA’IION —:/SmIMS/IEND_EmLUAIE_RESI—‘C‘NSE v Evaluation of Tendering Responses -~
-
1) Enter a name for 2) En_ter the name for 3) The name of the
your BAdI your implementing BAdI that you wil
Implementation class.

implement. When
starting from IMG,
this name will be
defaulted but you can
also enter here any
other BAdI that
belongs to the same
Enhancement Spot

7| %|EE
Picture: Specifying a BAdI Implementation and the implementing Class.

3) A BAdI can provide one or more methods that serve different purposes. So the next step
is to navigate to the implementing class to get the required methods implemented.

Enhancement Implementation ZENH_TEND_QUOT_IMPL Change

G PR MOaAS T a s RO Your Enhancement Implementation

Enhancement Implementation ZENH_TEND_QUOT_IMPL Inactive
Properties History Technical Details Enh. Implementation Elements
%2 |0 Implementing Class
[ BAdI Implementations Description Interface /SCMTMS/IF _EX TEND EVAEL RESP

¥ 4 ZENH_EVAL_QUOTATION |Implementation: Eva| _Implementing Class ZCL_ENH EVAL QUOTATION &
+ (B Implementing Class ‘ Method Short Description
E /5CMTMS/IF_COMMON_BADI~SET_BADI_WORK_MODE  Set Work Mode of BAdI
‘ @ /SCMTMS/IF_EX_TEND_EVAL RESP~CONVERT_CURREN  Set Exchange Rates
[E /SCMTMS/IF_EX_TEND_EWAL RESP~SET_EVALUATIOM  Set Evaluation Result for Tendering
The BAdI implementation
with the link to the

implementing class =
double click to get to the The methods provided by the BAdI that can now be

implemented in the implementing class = double click
implementing class. to start / get to the implementation.

Picture: Navigating to the implementing class of a BAdI.

4) Finally create an implementation for desired BAdI methods. Within this step it is helpful to
display the signature of the method to see what data it receives and what data it is able to
return as a result. The displayed signature allows direct navigation to the DDIC objects
used for its parameters.

SAP Transportation Management 9.x™ - Enhancement Guide 88



w SAP Transportation Management 9.x™ - Enhancement Guide 89

Class Builder: Class ZCL_ENH_EVAL_QUOTATION Change
& BN OB aAEL a S [i] | & @& Pattem Pretty Printer Signature | =]Public Section [ Protected Section TS Priva

Ty. Parameter Type spec. Description

pmp  CT_CURRENCY_RATE  TYPE /SCMTMS/CL_TEND_TOOLS=3TT_CURRENCY_RATE

pap  CO_MESSAGE TYPE REF TO /BOBF/IF_FRW _MESSAGE Interface of Message Object

Method /SCMIMS/IF_EX_TEND EVAL RESP~CONVERT CURRENCIES Inactive
- —— — = - Click on button Signature to -
R EME'EE[O]?\ /scmrms/if ex tend eval resp-convert_currencies. display the method’s signature.
2 * Declarations : :
p DATA: 1v_race TYPE float.| The signature allows identifying
4 - the data that is passed to the
5 method and what data can be
& | ENDMETHOD. returned by it.

Place your coding here. It should take into consideration the data
which is passed into the method and should fill the relevant
returning parameters provided in the signature of the method.

Scope \METHOD /scrmtrms/if_ex_tend_eval_resp~convert_currencias ABAP Ln 3 Col 28 N...

Picture: Implementing a selected BAdI method.

Finally, after having implemented the required BAdI methods, the implementation needs to be
activated. This comprises activating the method implementations as well as activating the
Enhancement Implementation (see also picture in step 3 where the Enhancement
Implementation is still inactive). To get your implementation up and running, both need to be

active!
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4.2 Process Controller Strategies

The Process Controller Framework (PCF) allows the flexible definition of application
processes. This is accomplished by defining a process as a sequence of methods which
represent the single process steps. Such a sequence of methods is called a Strategy.

Using the PCF means the definition of an application process as a sequence of methods (a
Strategy) in customizing by SAP, partners and customers. Pieces of functionality can be
packed into a method, which can then be included and used in a strategy. Partners and
Customers can define their own methods and combine them either to completely new
strategies or they can include their own methods in SAP standard strategies, i.e. they also
can enhance them with their customer specific functionality.

The following table with predefined services provides an overview of different application
areas and functionalities within Transportation Management that make use of the Process
Controller Framework:

Service Description / Purpose

COPY_CONTR Copy Control

DDD_DET Distance and Duration Determination

GEO DET Geo Coordinate Determination

GEO_ROUTE Geo Route Determination

RG_DYNAMIC Dynamic Routing Guide

RG_FIX Fixed Routing Guide

™™ DG TM Dangerous Goods

TM_GT_GRP Customs Groups

TM_INVOICE TM Invoicing

TM_TSPS TM Carrier Selection

TOR_CHACO TM Change Controller for Changes (Freight Order)
TOR_CREATE TM Change Controller for Creation (Freight Order)
TOR DELETE TM Change Controller for Deletion (Freight Order)
TOR_DSO TM Direct Shipment Options (Freight Order)
TOR_SAVE TM Change Controller for Saving (Freight Order)
VSR TM VSR Optimizer

VSR_INTER TM VSR Interactive Planning

4.2.1 Relevant parts of the Process Controller
The Process Controller Framework comprises the following entities:

e Service:
A service is the definition of strategies and methods working on the same process. It
is used to clearly separate the maintenance.

e Method:
All methods share the same interface of an object for providing parameters and a list
of mutually independent requests. Some methods comprise functionality themselves,
whereas others mainly encapsulate existing functionality (like EH&S check within
RGE). There is a method pool for each process, and each method pool contains all
methods which the application process requires in order to define its strategies.

e Strategy:
A strategy serializes a selection of methods from the method pool. It brings them in
the sequence in which they shall be executed by the Controller.
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e Parameter:
Parameters influence the behavior of the respective methods, but do not change the
sequence in which the methods are executed. The Controller passes them on to each
method through its interface. A parameter may not only have different values in
different methods, but also in the same method as part of different strategies, or even
in the same method of the same strategy as part of different requests.

e Request:
The requests represent the various business demands (e.g. determination of a best
route) on an application process. The Controller processes the requests by passing
them on to the strategy methods through their interfaces. The requests may further
allow storing possible solutions.

e Application Class:
The methods in the pool of the Controller are provided by so-called application
classes. Method execution by the Controller works (dynamically) since the definition
of a new method includes the name of the providing application class. The results
produced by a method are either passed on to all succeeding methods with the
corresponding requests or they are stored externally, if the calling application, but not
succeeding methods take advantage of these results.

4.2.2 Setting up a Process Controller Strategy

The configuration of Process Controller Strategies is done in the IMG (Transaction SPRO),
located under the path shown below:

Display IMG
% & Existing BC Sets i g ”
Structure
v [ SAP Customizing Implementation Guide &3
- Qa @v Activate Business Functions R
> SAP NetWeaver
> Cross-Application Components
» Financial Supply Chain Management
hd SAP Transportation Management
> Transportation Management
~ SCM Basis
> Integration The configuration of the
> Master Data Process Controller and
> Master Data Layer corresponding strategies is
+ [&3 @ configure Parameters located in the SCM Basis.

> [ Alert Monitor

Alert Motification Enaine

Process Controller

Define Service

Define Strategy

Define Methods

Assign Methods to a Strategy

Define Parameters

Assign Parameters to a Method

Assign Method Parameters to a Strategy
Logistics Inventory Management Engine (LIME)
Physical Inventory

Configurable Process Scheduling

Order Document Manaaement

Picture: Configuration of PCF in IMG.

>
w

TPEITITITIEPEY
PRVPPVY

VoW W W

The path in IMG (Transaction SPRO) is: SAP Transportation Management — SCM Basis —
Process Controller. From here all required steps for defining a strategy can be triggered.

As an example for the configuration of a Process Controller Strategy and the implementation
of an example method, we create a new strategy for the SAP Standard Service TOR_SAVE.
In the application area Freight Oder Management you can assign a Save Strategy to a Freight
Order Type which allows executing follow-on functions when saving Freight Orders.
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1) The first step is to create a new strategy belonging to the service TOR_SAVE. In the
mentioned IMG path click on Define Strategy and on the following screen on New Entries
(you could also mark an existing strategy and copy it with a new name).

New Entries: Overview of Added Entries

PEREERE

Process Controller Strategy

Strategy Service Description Created by Created on  Changed [T]]

ZENH TCRSV TOR_SAVE  Enh. Demo: New TOR_SAVE Strateay

™ ™

™ ™

1 1 Example: Enter the name of your Strategy, assign to the

& & Service and provide a description. Hit ENTER and the save.

™ ™

£ ™ ~
b

< > < >
Entry 0 of O

Picture: Creating a new strategy.
2) In the next step, we will define a class that provides a new method to be part of the
method pool for the used service TOR_SAVE. The example method shall do a Charge
Calculation for a Freight Order. For the definition of the class and its implementation,

transaction SE24 is used (for demo purposes, you should use the customer namespace
and save as local object).

Class Builder: Initial Screen

b A 8B &[] I O Class Browser
Example: Enter a class name and then click on button Create.

Object type ZCL ENH SAVE METHODS ol
& Display & Change O Create

Picture: Creating a new class with transaction SE24.
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3)

SAP Transportation Management 9.x™ - Enhancement Guide

Within the class we define a method CALCULATE_CHARGES which has to provide
specific parameters so that the Process Controller Framework can execute it with the
relevant data. After the parameters have been defined, the implementation of the method
can be started by double clicking on the methods name in the methods overview. When

the class implementation is complete, save and activate it.

Class Builder: Change Class ZCL_ENH_SAVE_METHODS

0@ et A E D a E % [i] 3 Local Definitions/Implementations

53

Class/Interface ZCL_ENH_SAVE METHODS Implermented / Inactive
Properties Interfaces Friends Attributes Methods Events Types Alases

O Pparameter [ Exception (2| B2 BB 5D 2 |[|D =D Filter
Method Vishilty M. Description ]
CALCULATE CHRRGES Public Calculate Charges for a Freight Order Instance

Example: Define a method CALCULATE CHARGES and then click
on button Parameterto define the signature of the method.

Picture: Defining a method with transaction SE24.

Class Builder: Change Class ZCL_ENH_SAVE_METHODS
RO a8 a s ¥ [l = Lol Definitions/Implementations

53

Class/Interface ZCL_ENH_SAVE METHODS Implemented / Inactive (revised)
Properties Interfaces Friends Attributes Methods Events Types Aliases

Method parameters CALCULATE_CHARGES - v
¢ Methods | Exceptions| 3| [E BB |s|D
Parameter Type P... O... Typing Met... Associated Type Default value  Description [t
IC_METHPAR Importing Type Ref To /SCIM/CL METH PARAMETER Method Paran
IT_REQUEST Importing Iype /SCTM/TT_REQUEST Regquests
Type
Example: Define the parameters of method CALCULATE CHARGES as :
shown and click on button Methods to go back and start the implementation. FaE

Picture: Defining method parameters with transaction SE24.

At runtime, the example method receives Process Controller Requests and executes the
action CALC_TRANSPORTATION_CHARGES of all instances of the business object
TOR (e.g. Freight Orders) provided with each request. The example coding for the

method looks as follows:

METHOD calculate charges.

DATA: lo_request TYPE REF TO /sctm/cl request,
lo tor save request TYPE REF TO /scmtms/cl chaco_reque
st,
1t failed key TYPE /bobf/t frw key,
lo message TYPE REF TO /bobf/if frw message.

LOOP AT it request INTO lo_request.
lo tor save request = /scmtms/cl tor helper chaco=>cast requ

est
( lo_request ).
CHECK lo_tor save request IS BOUND.
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Kok ko Sk ko ok ok ok ok sk ok ok ok ok ok ok ok ok ok ok ok ok b ok ok ok b ok ok ok ok ok ok b ok ok ok ok ok ok b ok ok ok ok ok ok b ok ok ok ok ok ok b ok ok ok ok ok ok

** %% calc. the charges for the uncancelled and unfinalized insta

nces
Kok ko ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok b ok ok ok b ok ok ok ok ok ok ok ok ok ok ok ok ok b ok ok ok ok ok ok b ok ok ok ok ok ok b bk ok ok b kot

* ok Kk
CALL METHOD
lo tor save request->mo_tor srvmgr->do_action(
EXPORTING
iv_act key

/scmtms/if tor c=>sc action-root-
calc_transportation charges

it _key = lo_tor save request->mt tor key active
IMPORTING
eo_message = lo message

et failed key = 1t failed key ).

APPEND LINES OF 1t failed key TO lo_tor save request->
mt failed key.

* add messages to change controller request
/scmtms/cl common helper=>msg helper add mo(
EXPORTING
io new message = lo message
CHANGING
co_message

lo tor save request-
>mo_message ).
ENDLOOP.

ENDMETHOD.

4) Now you can assign the new method to the method pool of the TOR_SAVE service. This
is again done in the IMG. In the IMG path click on Define Methods and on the following
screen on New Entries.

New Entries: Overview of Added Entries
PERERE

Controller Method Pool
Method Service Description MethType Class/Interface Interface Component |f|
ZENH CALC TOR_SAVE Calculate Charges for FO Baaic Method ~|ZCL_ENH SAVE_METHODS CALCULATE CHARGES

v [ =g

Example: Enter the name of the method to be addedto the method
pool, specify the related service. Moreover, specify the method type,
the implementing class and method (Interfface Component).

v & -~
v ~ v

Position Entry 0 of 0

Picture: Assigning the method to the method pool of service TOR_SAVE.
5) Finally, we assign the new method from the method pool to our new strategy which was

defined in the first step. In the mentioned IMG path click on Assign Methods to a Strategy
and on the following screen on New Entries.
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New Entries: Overview of Added Entries

PERERE
Method assignment to Strategy
Strategy Strategy Description Method Method Description Sequence [
ZENH TORSV ZENH CRLC 10
= & &
5 = =
& Example: Assignthe new method from the method pool the newly created strategy. &
= Make sure the each method in your strategy has a sequence number assigned that =
I determines the right order of execution of the involved methods. Finally hit ENTER =
™ and save. ] R
] = = -
< 2 <

Entry 0 of 0

Picture: Assigning the method from method pool to the strategy.

The example strategy is now ready to be used and allows triggering a Charge Calculation
when saving e.g. a Freight Order that has this save strategy assigned in its corresponding
Freight Oder Type. Further methods can be added to the strategy by repeating the described
steps 3 - 5. Further methods can be added and implemented in the defined class to realize
additional functionality that shall be executed on save of a Freight Order. These additional
methods are then assigned to the method pool of the underlying service and to the strategy.
The execution of the methods is done in the sequence defined in the strategy.

Now the new save strategy can be assigned to a Freight Order Type and is executed
whenever a Freight Order of this specific type is saved. This assignment is done in the IMG
under the following path: SAP Transportation Management — Transportation Management —
Freight Order Management — Freight Order — Define Freight Order Types.

Change View "Freight Order Types": Details of Selected Set

>

Freight Order Types

Freight Order Type EHPT| Freight Order with Subcontracting
Default Type
Default Type for ERP Shipment Integration
Basic Settings Humber Range Settings
Freight Order Can Be Subcontracted R.~ Time for Drawing Draw Number When Saving Doc..~
Shipper/Consignee Determination Determination Based on Predecess v Nurnber Range Interval FO
~/ Fix Document When Saving +/ Freight Order Can Be Deleted

Sequence Type of Stops Defined and Linear ~ Default Units of Measure
Self-Delivery/Customer Pick-Up B

Example: Freight Order Type ZHFPT has Save Strategy ZENH_TORSV assigned to
it. Whenever a Freight Order of this type is saved, this strategy will be executed.

Charge Calculation and Settlement Document Settings

Enable Internal Settlement Enable Internal Charge Calc. Additional Strategies
Enable Cost Distribution Enable Int Cost Dist Creation Strategy
+/ Enable Settlement < Enable Charge Calculation Save Strategy ZENH_TCRSV
Default Charges View hd Deletion Strategy
Default FSD Type Freight Settlernent Document v ~
Internal Settlement Document Type v Service Definition v

Picture: Assigning the new strategy to a Freight Order Type.

With similar steps customers and partners can not only create their very own strategies but
can also enhance SAP standard strategies to execute additional, customer specific
functionality.

4.2.3 Using the Process Controller Framework for a new process

The following section describes an example how to use the Process Controller Framework for
the implementation of a new process. Running your own Process Controller application
requires corresponding customizing settings as described in the previous sections as well as
a technical implementation part.

1) Create a new Process Controller Service in customizing under the path:
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SAP Transportation Management — SCM Basis — Process Controller — Define Service.

Example:
Service Description
ZENHDEMO Enhancement Demo Service

2) Define an external and internal request and result structure: The request data must
contain the information on which process specific strategy shall be executed. An example
set of the required structures and table types:

Structure Description

ZENH_S DEMO_REQUEST_STR Demo Request: Single Request (internal)

Component Typing Component Type
Method

TOR_ID Types /ISCMTMS/TOR_ID

TEXT Types /SCMTMS/STRING

APPROVAL Types BOOLEAN

APPROVALDATE Types /SCMTMS/DATETIME

Structure Description

ZENH_S DEMO_RESULT Demo Request: Result (external)

Component Typing Component Type
Method

ITEM_KEY Types /BOBF/CONF_KEY

ROOT_KEY Types /BOBF/CONF_KEY

GRO_WEI_VAL Types ISCMTMS/QUA_GRO_WEI_VAL

GRO_WEI_UNI Types /SCMTMS/QUA_GRO_WEI_UNI

Also define the corresponding table types:

Table Type Description

ZENH_T DEMO_REQUEST STR Demo Request: Request Table (internal)
Line Type

ZENH_S _DEMO_REQUEST_STR

Table Type Description
ZENH_T_DEMO_RESULT Demo Request: Result Table (external)
Line Type

ZENH_S DEMO_RESULT

Define the internal request and result structure: These structures are used within the

request objects and could be the same as the external structures in a simple process.

Structure Description
ZENH_S DEMO_REQUEST INT Demo Request: Internal View
Component Typing Component Type

Method
INCLUDE Types ZENH_S_DEMO_REQUEST_STR
INCLUDE Types ZENH_S DEMO_RESULT
RETURN_CODE Types /SCMTMS/STRING
Structure Description
ZENH_S _DEMO_REQUEST Demo Request: External View
Component Typing Component Type

Method
STRATEGY Types ISCTM/DE_STRATEGY
REQUESTS Types ZENH_T_DEMO_REQUEST_INT

Also define the corresponding table types:

Table Type

Description

ZENH_T_DEMO_REQUEST INT

Demo Request: Internal View Table
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Line Type

ZENH_S_DEMO_REQUEST_INT

Table Type Description
ZENH_T_DEMO_REQUEST Demo Requests: External View Table
Line Type

ZENH_S_DEMO_REQUEST

3) Create a Request Object Class: The request object represents the container for request
and result data as well as process specific options. It will be filled by the controller and
passed through the Process Controller Framework from method to method (i.e. it is the
generic interface between the methods of a strategy).

e Create a class [namespace]CL_[process] REQUEST which inherits from the super
class /ISCTM/CL_REQUEST. Example: ZENH_CL_DEMO_REQUEST.

e Add public attributes for request and result data as well as (if required) process
specific options. In example class ZENH_CL_DEMO_REQUEST add the following

attributes:

Attribute Level Visibility | Typing | Associated Type
MV_STRATEGY | Instance Attribute Public Type /SCTM/DE_STRATEGY
MT_REQUESTS | Instance Attribute Public Type ZENH_T _DEMO_REQUEST_INT
MT_RESULTS Instance Attribute Public Type ZENH T DEMO RESULT
MO_MESSAGE Instance Attribute Public Type /BOBF/IF_FRW_MESSAGE
_HANDLER Ref To

e Implement a constructor for the class with the following parameters (the method
CONSTRUCTOR is a public instance method):

Parameter Pass Optional | Typing | Associated Type

Value Method
IV_REQUEST_ID Type /SCTM/DE_REQUEST _ID
IV_STRATEGY Type /SCTM/DE_STRATEGY
IT_REQUESTS Type ZENH_T_DEMO_REQUEST INT

The example coding for the constructor looks as follows:

METHOD constructor.
* call constructor

of super class
super->constructor (

iv_request id ).
* assign constructor parameters to member varialbles
mv_strategy = iv_strategy.
mt requests = it requests.
ENDMETHOD.
4) Create a Controller Class: The controller object is responsible for mapping input data to
internal structures, creating requests, starting the Process Controller Framework and
finally mapping the results to the external structures.

e Create a class [namespace]CL_[process] CONTROLLER which inherits from the
super class /[SCTM/CL_CONTROLLER. Example:

ZENH_CL_DEMO_CONTROLLER
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Create a private instance method CREATE_REQUEST_OBJECTS with the following

parameters:
Parameter Type Pass Typing Associated Type
Value | Method
IT_REQUEST_DATA Importing Type ZENH_T_DEMO_REQUEST
ET_STRATEGY_REQUE | Exporting | Yes Type /SCTM/TT_CON_REQUEST_
STS STRATEGY
MR_MESSAGE Changing Type Ref To | /BOBF/IF_FRW_MESSAGE

* kb %

The method is responsible for mapping the input data to internal structures, creating
requests and sorting them into the Process Controller Framework.

The example coding for method CREATE_REQUEST_OBJECTS looks as follows
and can be used as a template for your own implementations:

METHOD create request objects.

DATA: 1lv_message TYPE string, "#EC NEEDED
lo request TYPE REF TO zenh cl demo request,
1t strategy ids TYPE /sctm/tt strategy id,
lv_exists TYPE boole d,
lv_request id TYPE /sctm/de request id.

FIELD-SYMBOLS: <fs request> TYPE zenh s demo request.

CLEAR et strategy requests.

* Fill complete strategy, method sequence, parameter and detail

buffer
CLEAR 1t strategy ids.
LOOP AT it request data ASSIGNING <fs request>.
INSERT <fs request>-strategy INTO TABLE 1t strategy ids.
ENDLOOP.
fill strategy buffer( lt strategy ids ).

* Create the requests according to their strategy

lv_request id = 0.

LOOP AT it request data ASSIGNING <fs request>.
lv_exists = check strategy( <fs request>-strategy ).
IF 1lv _exists = abap false.

Given Strategy does not exist; all requests assigned can
not be handled
MESSAGE e033(/sctm/rg) WITH <fs_ request>-
request id INTO 1v message.
CONTINUE.
ENDIF.

YREFAEAAHAAAAAHAAHAAHAAHAAHAAHAAHA A A HA A
* Insert your data mapping here if required!!!

YHAFAAHAFHAFAFHAFAAHAFHAFAFEAFAAHAF A FAFEAFAAHAS

lv_request id = 1lv_request id + 1.
CREATE OBJECT lo_ request

EXPORTING
iv_request id = 1lv_request id
iv_strategy = <fs request>-strategy
it requests = <fs_ request>-requests.

assign_request to strategy(
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EXPORTING
io_request = lo_request
iv_strategy = <fs request>-strategy

CHANGING ct strategy requests = et strategy requests ).
ENDLOOP.

ENDMETHOD.

e Create a public instance method EXECUTE_DETERMINATION with the following

parameters:

Parameter Type Opt. | Typing Associated Type
Method

IT REQUEST DATA Importing Type ZENH_T _DEMO_REQUEST

IT_INPUT_METHPAR Importing | Yes Type /SCTM/TT_CON_INPUT_METH

PAR

ET_RESULT Exporting Type ZENH_T_DEMO_RESULT

CT_REQUEST Changing | Yes Type ZENH_T _DEMO_REQUEST

CO_MESSAGE_HANDLER | Changing Yes Type Ref /BOBF/IF_FRW_MESSAGE
To

The method is responsible Process Controller Framework execution including the
data mapping. The example coding for method EXECUTE_DETERMINATION looks
as follows and again can be used as a template:

METHOD execute determination.

DATA: lt strategy requests TYPE /sctm/tt con request strategy

DATA: lo_request TYPE REF TO /sctm/cl request,
lo demo request TYPE REF TO zenh cl demo request,
1t bapiret2 TYPE bapirettab.

FIELD-SYMBOLS:
<fs strategy request> TYPE /sctm/s_con_request_strategy,
<fs result> TYPE zenh s demo result.

CLEAR et result.

* Transform the supplied request data into request objects
CLEAR 1t strategy requests.

create request objects(
EXPORTING it request data it request data
IMPORTING et strategy requests = 1t strategy requests
CHANGING mr message = co_message handler ).

* Fill created request objects into controller
clear refill attributes( it input methpar = it input methpar
it strategy requests = 1t strategy requests ).

CLEAR 1t bapiret2.
start perform requests( IMPORTING et bapiret2 = 1t bapiret2 )

* Get results / messages from every single request
LOOP AT mt strategy requests ASSIGNING <fs strategy request>.
LOOP AT <fs strategy request>-t request INTO lo request.
lo demo request = zenh cl demo methods=>
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cast request( lo request ).
CHECK lo demo request IS BOUND.
* Take over results
LOOP AT lo_demo request-
>mt _results ASSIGNING <fs result>.
INSERT <fs result> INTO TABLE et result.
ENDLOOP.

* Take over request specific messages
ENDLOOP.
ENDLOOP.
ENDMETHOD.

5) Create a Method Pool Class: This class contains all the required functionality for the new
process, i.e. it contains the implementation of the methods that can be combined to
strategies.

e Create a class [namespace]CL_[process] METHODS. Example:

ZENH_CL_DEMO_METHODS

¢ Create a static public method CAST_REQUEST with the following parameters:

Parameter Type Pass Typing Associated Type
Value | Method
10_REQUEST Importing Type Ref To | /SCTM/CL_REQUEST

RO REQUEST Returning Yes Type Ref To | ZENH_CL_DEMO_REQUEST

The method is responsible for casting the generic request into the process specific
request. The example coding for method CAST_REQUEST looks as follows and can
be used as a template:

METHOD cast request.
TRY.
ro _request ?= io request.
CATCH cx_ sy move cast error.
CLEAR ro_ request.
ENDTRY.
ENDMETHOD.

e For each of the required steps for the new process create a public instance method
with the following parameters:

Parameter | Type Typing Associated Type
Method

IO_METHPAR | Importing | Type Ref To | /SCTM/CL_METH_PARAMETER

IT_ REQUEST | Importing Type /SCTM/TT_REQUEST

A general template for an implementation of the methods looks as follows:

METHOD your functionality.

DATA: lo request TYPE REF TO /sctm/cl request,
lo [PROCESS] request TYPE REF TO [YOUR REQUEST
OBJECT] .

LOOP AT it request INTO lo request.
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lo [PROCESS] request = cast request( lo request
CHECK lo [PROCESS] request IS NOT INITIAL.

AR

*Execute your process here; take request data out

*of lo [PROCESS] request and put in result

AR
ENDLOOP .

ENDMETHOD .

The process controller strategies can also include methods from other method pool
classes. This possibility can be used to combine standard method with customer
specific methods in a strategy where the customer specific methods are implemented
in a separate, customer method pool class.

Add the following two example methods to class ZENH_CL_DEMO_METHODS with
the following example code and the parameters as shown above.

METHOD first enh method.

DATA: lo_request TYPE REF TO /sctm/cl request,
lo demo request TYPE REF TO zenh cl demo request,
1s result TYPE zenh s demo result.

BREAK-POINT.

* get the demo request object and execute it
LOOP AT it request INTO lo_ request.
TRY.
lo demo request ?= lo request.
CATCH cx sy move cast error.

lo request->mv_interrupt = abap true.
RETURN.

ENDTRY.

ls result-root key = '2".

ls result-item key = '10".

ls result-gro wei uni = 'PC'.

ls result-gro wei val = 100.

APPEND 1ls result TO lo demo request->mt results.
ENDLOOP.
BREAK-POINT.
ENDMETHOD.

METHOD second_enh method.

DATA: lo_request TYPE REF TO /sctm/cl request,
lo demo request TYPE REF TO zenh cl demo request,
ls requests TYPE zenh s demo request int.

FIELD-SYMBOLS: <fs result> TYPE zenh s demo result.
BREAK-POINT.

* get the demo request object and execute it
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LOOP AT it request INTO lo_request.
TRY.
lo demo request ?= lo request.
CATCH cx sy move cast error.
lo _request->mv_interrupt = abap true.
RETURN.
ENDTRY .

LOOP AT lo_demo request->mt results ASSIGNING <fs result>.
* Use the input data of the request to influence the result
READ TABLE lo demo request->mt requests
INTO 1s requests INDEX 1.

IF 1ls requests-approval = abap true.
<fs result>-gro wei val = <fs result>-gro wei val * 10.
ENDIF.
ENDLOOP.
ENDLOOP.

BREAK-POINT.

ENDMETHOD.

6) Configure a strategy in customizing as shown in the previous sections to test the new

process. The following report allows direct execution of a strategy which is based on the
new example process created with steps 1 - 5.

*& ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, *
*¢ Report ZREP PCF DEMO DIRECT
*& _______________________________________________________________ *

REPORT =zrep pcf demo direct.
* declarations
DATA: lo demo controller TYPE REF TO zenh cl demo controller,

1s req TYPE zenh s demo request,

1t reqg TYPE zenh t demo request,

1t demo result TYPE zenh t demo result,

ls data TYPE zenh s demo request int,
1t data TYPE zenh t demo request int.

FIELD-SYMBOLS: <fs_ result> TYPE zenh s demo result.
BREAK-POINT.

* create an instance of the demo controller
CREATE OBJECT lo demo controller.

* define strategy to be executed (prepare in customizing!)
CLEAR 1s_req.

* PLACE YOUR CONFIGURED TEST STRATEGY HERE!

ls reg-strategy = 'ZENHDEMO'.

* assemble some example input data for the strategy
CLEAR 1t data.

ls data-tor_ id = '2'.

ls data-approval = abap false.
ls data-approvaldate = sy-datum.
1ls data-text = 'Test'.
INSERT 1s_data INTO TABLE 1t data.
ls reg-requests = 1t data.
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INSERT 1s_req INTO TABLE 1t req.

* execute the
lo demo controller->execute determination(
EXPORTING it request data = 1t req
IMPORTING et result = 1t demo result ).

BREAK-POINT.

WRITE: /,'A direct call of the Demo Controller'.
LOOP AT 1t demo result ASSIGNING <fs result>.

WRITE: / 'Gross Weight Value',<fs result>-gro wei val.
ENDLOOP.

Execute the example report with a consistent example strategy and debug it to see how it
finally works in general. The example code contains implemented break-points at all relevant
places in the code to see the different aspects of the strategy being executed.

4.2.4 Using Method Parameters

In case you define additional, similar strategies that only differ in minor parts of a method, you
can use method parameters to reuse the same method for several strategies with a deviating
logic. The logic of such a parameter must be implemented in the corresponding standard
method.

1) Inthe IMG path for the Process Controller click on Define Parameters for defining method
parameters. As an example, we define the new parameter ZENH_TEST for service
TOR_SAVE which shall be a logical value defined by data element BOOLE_D. Save this
customizing entry.

New Entries: Overview of Added Entries
TEERB

Controller Parameter Definition

Parameter... Service Param.Type Data element E
ZENH_TEST TOR_SAVE ‘ngical Value 153-32.}:_2

Integer Value

Floating Point Value

Character String

Logical Value

~

Example: Add a new method parameter that can be used for methods being used in strategies
of service TOR_SAVE.The parameter type and the data element must be provided.

Entry 0 of 0

Picture: Defining a new parameter.

2) Now click on Assign Parameters to a Method in the IMG path for assigning the new
parameter to our example method ZENH_CALC.

New Entries: Overview of Added Entries
BB E E

Controller Method Parameter

Method Parameter Name ]|
ZENH CRLC ZENH TEST

Example: Assign parameter ZENH_TEST to method ZENH_CALC.

~

v

Picture: Assigning the new parameter to the method.
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3) Parameter ZENH_TEST can now be used by the method ZENH_CALC in a strategy.
Assume we have multiple strategies defined for service TOR_SAVE and all of them make
use of example method ZENH_CALC. In the next step, we define that the parameter
ZENH_TEST of method ZENH_CALC shall have the value True in the context of our
example strategy ZENH_TORSV. In the IMG path click on Assign Method Parameters to

a Strategy.

New Entries: Overview of Added Entries

FPEERE

Strategy Parameters

Strategy Strategy Description Method Method Description

ZENH TORSV
£
~
~
~
£
£
£

ZENH_CALC
&

i)

Parameter Name  Text Field |
ZENH TEST i
=4

e

Example: For strategy ZENH_TORSV and its method ZENH_CALC, the assigned parameter
ZENH_TESTshall have the value True. For all other strategies that use the same method the

value will be False Within the implementation of method ZENH_CALC the parameter can

now be used to distinguish different behavior of the method in different strategies. ~

= v

<> < >

Picture: Setting the value for a method parameter for a strategy.

In the implementation of the method the parameter value can be retrieved as follows (the
example code for reading the parameter is highlighted):

METHOD calculate charges.

DATA: lo request

TYPE

lo _tor save request TYPE
1t failed key TYPE

lo message

TYPE

DATA: lv_zenh test TYPE

REF TO /sctm/cl request,

REF TO /scmtms/cl chaco_ request,
/bobf/t_ frw key,

REF TO /bobf/if frw message.

boole d.

LOOP AT it request INTO lo_ request.

lo tor save request = /scmtms/cl tor helper chaco=>
cast request( lo request ).
CHECK lo_ tor save request IS BOUND.

ok ok o ok ok ok ok ok ok ok b ok ok b ok ok b ok ok b ok ok b ok ok b ok ok b Sk ok b S ok b Sk ok ok Sk ok ok Sk ok ok 3k ok ok b ok ok b ok ok kb ok ok b ok ok b ok ok ok Kk ok ok &

*
*
*
*
*
*
*
*

read the parameters assigned to the method and take over the value
depending on the parameter type you must use method

- io_methpar->get bool par

- io _methpar->get float par
- io methpar->get int par

- io _methpar->get string par
to get the corresponding parameter values returned

% 3k o ok ok ok ok ok o ok ok b ok ok ok ok ok 3k ok ok Sk ok ok Sk ok ok ok ok ok ok ok ok ok o ok ok o ok ok o ok ok Sk ok ok Sk ok ok Sk ok ok Sk ok ok Sk ok ok ok ok ok ok ok ok ok A ok ok

lv_zenh test = io_methpar->get bool par(
iv_request_id = lo_tor_save request->mv_id

iv_method
iv_param

'ZENH_CALC'

'ZENH_TEST' ).

% ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok

* use the parameter to define/change the methods logic
% 9k ok ok ok ok ok b ok kb ok Sk ok ok b ok ok b ok ok 3k ok ok b ok ok 3k ok ok 3k ok ok b ok ok b ok ok b ok Ik b ok I b ok S b ok Sk ok ok Ik ok ok Ik ok ok ok ok ok ok ok ok ok ok Kk

IF 1lv_zenh_test = abap_true.

ENDIF.

ENDLOOP.
ENDMETHOD.
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4.3 Conditions

In TM conditions can be defined and configured to influence the business logic. Such
conditions are used as filters and for automated decision making in many areas of the TM
application.

Conditions use a set of input values which can e.g. come from attributes of the TM Business
Objects. These input values are then mapped onto corresponding output values. The output
of a condition can be a simple Boolean which indicates to select a business object instance
(yes/no), it can be a simple value like an ID of a business partner or it can be a set of output
values which are determined by the condition based on the input values.

Example: In the customizing for a Forwarding Order Type, you can place a condition that will
determine the Freight Unit Building Rule that shall be used when processing a Forwarding
Order of this type. The condition can e.g. determine a Freight Unit Building Rule to be used
based on source and destination location provided in the Forwarding Order. In the same
customizing, you can define a similar condition that determines the sales organization to be
used with the Forwarding Order.

4.3.1 Customizing: Condition Types and Data Access Definitions

A condition type defines possible input values as well as the output of conditions of that type.
The input values are defined by so called data access definitions.

Data access definitions define how the content of the input values is read during runtime. This
can e.g. be a generic access to a defined BO, BO node and BO node attribute (can be
configured in the data access definition) or a specific class method that will provide the data
(implementation required). A condition type gets assigned one or more such data access
definitions. When creating a condition of this type, the input can be build up from these
assigned data access definitions.

The output defined with a condition type can be single values like e.g. a simple Boolean or a
Product ID. It can also be a complete structure with multiple attributes as the output result.

Example:

e Condition type /ISCMTMS/FUBR allows defining conditions to determine Freight Unit
Building Rules for Forwarding Orders. The data access definitions assigned to it is
/SCMTMSI/TRQ (Forwarding Order Type) and /SCMTMS/TRQ_ITEM_PRD (Product
ID in the Forwarding Order Item). The output of this condition type is defined to be the
Freight Unit Building Rule ID.

e Conditions of this type can now be defined to use either the Forwarding Order Type
or the Product IDs of the Forwarding Order Items or even both to determine a Freight
Unit Building Rule.

e The condition can be assigned to a Forwarding Order Type in customizing. Whenever
creating a Forwarding Order of this type, condition will then determine a required
Freight Unit Building Rule.

SAP TM delivers a set of predefined condition types and data access definitions. Customers
and partners can also define their own condition types and data access definitions in the
customizing if required. You can find the customizing for condition types and data access
definitions via transaction SPRO under the following path: SAP Transportation Management
— Transportation Management — Basic Functions — Conditions.

SAP Transportation Management 9.x™ - Enhancement Guide 105



w SAP Transportation Management 9.x™ - Enhancement Guide

Display IMG
© 5 Existing BC Sets &y &y >
Structure
v [as SAP Customizing Implementation Guide ~
. Es:a @f Activate Business Functions v
> SAP NetWeaver
> Cross-Application Components
H Financial Supply Chain Management
e SAP Transportation Management
hd Transportation Management
> Settings in SCM Basis
> Master Data
~ Basic Functions
> General Settings
> Credit Management Integration
> User Interface
> Charge Calculation
> Cost Distribution
H Sugprinahit
> Se¢ The customizing for condition types and data access
: Dar - definitions (prerequisite for defining conditions).
ok
> Instructions
> Text Collection
A Conditions
- I—s‘a @ Data Access Definition
- Iaa @ Define Text for Data Access Definition
- I—s‘a @ Define Condition Types
- E,‘a @ Assign Condition Type to Data Access Definition
- E,\a @ Define Data-Crawler Profile o
> Geographical Map -

Picture: Conditions Customizing.
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Besides the Condition Types and Data Access Definitions delivered with SAP TM, customers
and partners can define their own corresponding entities.

4.3.2 Creating Data Access Definitions
Data Access Definitions can be created using different approaches.

1) Defining a Data Access Definition by providing required Business Object data to access a
single attribute of a given node. In the customizing follow the path SAP Transportation
Management — Transportation Management — Basic Functions — Conditions — Data

Access Definition.

e Click on button New Entries.

e Define a name and a description for the new Data Access Definition and provide the
required details in section BO Data. Example: A Data Access Definition that returns
the attribute TOR_CAT from the Root node of Business Object /SCMTMS/TOR (used
for Freight Order, Freight Unit and others).

Field Content Comment

Data Access Def. ZENH_TOR_CAT The name of the new Data Access
Definition.

Description Enhancement DAD for TOR A description of the new Data Access

Category Definition.

Data Element for F4 help /ISCMTMS/TOR_CATEGORY

Name of BO /SCMTMS/TOR Business Object Name

Name of BO Node ROOT The node of the Business Object where
the attribute is read from.

BO Node Field Name TOR_CAT The name of the node attribute on the

provided node.

The Data Access Definition in this example realizes a generic access to the attribute
TOR_CAT on the Root node of business object /SCMTMS/TOR with a corresponding
data element assigned that provides a suitable F4 Help during further usage of the Data
Access Definition. As indicated in the example, you can also define up to two further
attributes of the same specified node to serve as filters (example: only return the value for
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attribute TOR_CAT if attribute CREATED_BY = “POLCH”). This type of Data Access
Definition does not require further implementation and can be used right away.

New Entries: Details of Added Entries

Enter a Data Access Definition name and a description.
wEH B ’
~
Data Access Def. ZENH_TOR_CAT L
Description Enh. Data Access Definition for TOR Category
Data Element for F4 helps /SCMTMS/TOR_CATEGORY Data element
= providing the
BO Data required F4-
Help.
Mame of BO /SCHIMS/TOR "
Mame of BO Node ROOT
p— BO, node
BO Mode Field Mame TOR_CRT and attribute
ofthe node
] that is
Fiter returned with
the Data
Fitter 1: BO Field Name CREATED BY Access
Fitter 1: Field Value BOLCH Definition
Fifter 2: BO Field Name Optionally, two additional attributes can be

) defined with values that serve as filtters.
Fitter 2: Field Value

~
w

< < >
Picture: Creating a new Data Access Definition.

2) Define a Data Access Definition by defining a Data Crawler Profile. The Data Crawler is a
tool that allows to define a (cross BO) navigation path from a source node to a target
node and to retrieve required data from the included nodes. Again, this type of Data
Access Definition does not require further implementation and can be used right away.

The Data Crawler Profile information can be maintained in the IMG via path SAP
Transportation Management — Transportation Management — Basic Functions —
Conditions — Define Data Crawler Profile (in older SAP TM releases to be maintained via
transaction SM34 view cluster /SCMTMS/VC_DCPRF).

Change View "Data-Crawler Profile": Overview
5% G | NewEntres| [ B2 8 [FL R EL) Clickto create a new Data Crawler Profile.

Dialog Structure Data-Crawler Profie
~ [ Data-Crawler Profie DC Profile ID Business Object Name BO Node Name E‘
« [ Additional Profile Settings
“ [ path Steps /SCMTMS/CABA_TO_FU /SCMTMS/TOR ROOT
- [ Additional Settings /SCMTMS/TOR_LAST LOC /SCMTMS/TOR ROOT
/SCMTMS/TOR MAINITEM /SCMTMS/TOR ROOT
| /SCMIMS/TOR OVW HBL /SCMTMS/TOR ITEM TR
The different elements of | i scumus/Tor_src toc /scumms/ToR ROOT
a Data Crawler Profile. /SCMTMS/TOR TO BUFA /SCMTMS/TOR ROOT -~
ZD5_TEST /SCMTMS/TRQ ROOT v
< > < >

The list of already existing
5] Position... Data Crawler Profiles.

Picture: Maintaining View Cluster for Data Crawler Profiles.

e Click on button New Entries (see picture above) to create the following example Data
Crawler Profile.
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New Entries: Details of Added Entries
BEROB

Dialog Structure
~ [= Data-Crawler Profile
- [ Additional Profile Settings
~ [ path Steps
# 7] Additional Settings

2) Click on Path Steps
to define further steps
for navigating to a target

node.

ProfielD

ZENH_TR{Q_ITEM

Data-Crawler Profile

BO Name /SCMIMS/TRQ
Node Name ROOT
Fil Data

1) Enter the data for an example Data Crawler
Profile that starts at the Root Node of BO
ISCMTMS/TRQ (e.g. Forwarding Order)-

Picture: Example Data Crawler Profile.

The example Data Crawler Profile shall simply allow navigation from the Forwarding
Order Root node to the Item Node. Enter the following data:

Field Content Comment

Profile ID ZENH_TRA_ITEM | The name of the new Data Crawler
Profile.

BO Name /ISCMTMS/TRQ Name of the BO where the profile starts
reading data — Source BO.

Node Name | ROOT Name of the BO node where the profile
starts reading data — Source BO node.

Fill Data (space) Optional. If this flag is set, the data of the
defined source node will be read during
execution of the profile.

New Entries: Details of Added Entries

TEHB

Dialog Structure
v [ Data-Crawler Profile

- [3 Additional Profile Settings

~ [ Path Steps
+ [[7 Additional Settings

The flag Fill Data specifies
that the data of the target
node (of this step) will be
read. If not set, anly the
keys for navigation with
further steps are retrieved.

ProfilelD ZENH TRQ ITEM
Step ID 10 The definition of a Path
Step. This example path
Path Steps consists of exactly this
| Prev. stepD one stétzp ar;d alltor:nvs
i navigating from the
BO N /S SCMTMS/TRQ
oE ; — /SCMTMS/TRQROOT
Source Node g Node to the related
Association Name ITEM MRIN ITEM node via the
Target Node ITEM available association

+/ Fill Data

ITEM_MAIN.

Picture: An example path step of a Data Crawler Profile.

In the dialog structure (see picture above) double click on Path Steps to add further
target nodes that shall be navigated to. For the example enter the following path step:

Field Content Comment

Step ID 010 The number of the step. A Data Crawler
Profile can have multiple steps that are
combined to a path through the involved
BOs and corresponding nodes.

Prev. Step ID | (space) Allows specifying the previous step in the
path after which the new step shall be
executed.

BO Name /SCMTMS/TRQ The name of the Business Object

Source Node Predefined by the source node defined in
the profile header.

Association ITEM_MAIN The association to be used for navigating to
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the Item node.

Target Node

Predefined by the association and its target
node.

Fill Data (flag is set)

In case the flag is set, the data of the target
node instances will be read. Otherwise if
the flag is not set, it just returns source and
target node keys that are used for potential
navigation to further nodes in the node
hierarchy, i.e. further path steps.

Using the Data Crawler in your own coding can be done by creating an instance of class

/SCMTMS/CL_DATA_CRAWLER. The class
required for using Data Crawler Profiles. The

provides the implementation of all methods
following example report shows how to read

data with the Data Crawler Profile defined above:

*¢ Report ZREP DC TEST

*& This report demonstrates the us

age of a Data Crawler Profile to

*& read and retrieve data from a business object.

REPORT zrep dc test.

DATA: 1ls dc prof id TYPE /scmtms/
1t dc_prof id TYPE /scmtms/

ls bo _inst key TYPE /bobf/s
1t bo inst key TYPE /bobf/t

lo crawler TYPE REF TO /
1t dc data TYPE /scmtms/
lo message TYPE REF TO /

BREAK-POINT.

CLEAR: 1ls dc prof id,
1t dc prof id.

* Secify the Data Crawler Profile
ls_dc _prof id = 'ZENH TRQ ITEM'.

dc_profile id,

t dc_profile id,

frw key,

frw key,
scmtms/cl _data crawler,
cl data crawler=>tt data,
bobf/if frw message.

to be used

APPEND 1s dc_prof id TO 1t dc prof id.

* Specify the key of an example BO instance (here: a TRQ instance)
ls bo _inst key-key = '"4D08C2BEC9015E16E10000000A421A6A".
APPEND 1ls bo inst key TO 1t bo inst key.

* Create an instance of the Data Crawler class

CREATE OBJECT lo crawler
EXPORTING
it profile id = 1t dc_prof id.

* Call the Data Crawler with the given profile and BO instance

CALL METHOD lo crawler->get data
EXPORTING
it profile id = 1t dc_prof id

it _key = 1t bo_inst key
IMPORTING

et data = 1t dc_data

eo _message = lo message.

* The resulting data can be found

BREAK-POINT.
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New Entries: Details of Added Entries
EY B
Data Access Def. ZENH_TRQ_ITEM PRD

Description Enh. Demo for a Data Crawler Profile DAD

Data Element for F4 helps /SCMIMS/ PRODUCT_ID

Data Crawler

ProfileID ZENH_TRQ_ITEM

Step ID 10 A Data Access Definition with a Data Crawler
Field Name PRODUCT ID Profile as the input data source

Picture: A Data Access Definition with a Data Crawler Profile as data source.

The Data Access Definition example in the following table makes use of the Data Crawler
Profile ZENH_TRQ_ITEM defined above to read the Product ID from the items of a given
Forwarding Order.

Field Content Comment

Data Access Def. ZENH_TRQ_ITEM_PRD | The name of the Data Access
Definition.

Description Enhancement DAD Description for the Data Access
Definition.

Data Element for /SCMTMS/PRODUCT_ID | The data element that provides a

F4 helps suitable F4 help for the field to be
returned.

Profile ID ZENH TRQ ITEM The Data Crawler Profile to be used.

Step ID 10 Defines that step in the path of the
profile that provides the content for
the field to be returned.

Field Name PRODUCT_ID The field/attribute to be returned by
the Data Access definition.

3) Realizing a Data Access Definition by implementing a Determination Class. While the first
two options allow defining Data Access Definitions via configuration, this option requires
creating a new class that implements interface /[SCMTMS/IF_COND_DETERM_CLASS.
The only method defined in this interface is EXTRACT_DATA_MASS.

Class /SCMTMS/CL_COND_CAPA CHECK represents a nice example for an
implementation of such a determination class. Within method EXTRACT_DATA_ MASS,
the capacity utilization of provided Freight Orders is read and compared with the
maximum capacity. The result returned by the method is a statement whether the
capacity is sufficient (returned result = “S”) or is the capacity is overloaded (returned
result = “O”). Using Determination Classes as the data source for a Data Access
Definition especially makes sense when data needs to be read and analyzed to return an

aggregated result rather than the data itself.
The following example implementation can e.g. be used to define a Data Access
Definition that realizes the same functionality as the Data Crawler Profile example before.

Create your own Determination Class ZCL_ENH_DET_CLASS that implements method
EXTRACT_DATA_MASS as follows:

METHOD /scmtms/if cond determ class~extract data mass.
FIELD-SYMBOLS: <fs data> TYPE any.

DATA: lo_srvmgr TYPE REF TO /bobf/if tra service manager,
lo message TYPE REF TO /bobf/if frw message,
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ls _item data  TYPE /scmtms/s_ trqg item k,

1t item data  TYPE /scmtms/t trg item k,

1s dobo link  TYPE /scmtms/s cond do data k,
1s _key TYPE /bobf/s frw key,

1s_key data TYPE /scmtms/s_bokey dokey data.

BREAK-POINT.

* Get a service manager to access the TRQO BO
lo srvmgr = /bobf/cl tra serv mgr factory=>
get service manager( /scmtms/if trg c=>sc bo key ).

* Retrieve the Item Data for a given TRQ key
* via association ITEM MAIN
lo _srvmgr->retrieve by association/(

EXPORTING
iv_node key = /scmtms/if trg c=>sc _node-root
it _key = it boinst key

/scmtms/if trg c=>sc_association-root-
item main
abap_ true

iv_association

iv_fill data

IMPORTING
eo_message = lo message
et data = 1t item data ).

* Build up the result data from the read bo data
LOOP AT it boinst key INTO ls key.
UNASSIGN <fs data>.
CREATE DATA ls_key data-data TYPE /scmtms/product id.
ASSIGN 1ls_key data-data->* TO <fs_ data>.

LOOP AT it dobo_ link INTO 1ls dobo link.
1s key data-bokey = 1s key-key.
ls _key data-dokey = ls dobo link-dobj id.

" Example: Take over the first Product ID found
READ TABLE 1t item data INTO ls item data INDEX 1.
IF sy-subrc = 0.

" Return the BO key, the link between Data Object

" and the BO as well as the resulting Prodcut ID

ls key data-bokey = 1ls key-key.

ls _key data-dokey = ls dobo link-dobj id.

<fs data> ls item data-product id.
ENDIEF.

" Insert result data to the return patameter
INSERT 1ls_key data INTO TABLE et bokey dokey data.

ENDLOOP.
ENDLOOP.
BREAK-POINT.

ENDMETHOD.
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New Entries: Details of Added Entries

FEROB
Data Access Def. ZENH_TRQ ITEM PRD
Description Enh. Demo for a Data Crawler Profiie DAD
Data Element for F4 helps /SCMTMS/PRODUCT_ID

Determination Class

Determination Class
Class Attributes

ZCL_ENH_DET_CLASS

A Data Access Definition with a Determination
Class as the input data source.

Picture: A Data Access Definition with a Determination Class as data source.

112

Field

Content

Comment

Data Access Def.

ZENH_TRQ_ITEM_PRD2

The name of the Data Access
Definition.

Description

Enhancement DAD

Description for the Data Access
Definition.

Data Element for
F4 helps

/ISCMTMS/PRODUCT_ID

The data element that provides a
suitable F4 help for the field to be
returned.

Determination
Class

ZCL_ENH_DET_CLASS

The name of the Determination
Class.

Class Attribute

(optional)

4.3.3 Creating Condition Types

Just like Data Access definitions, customers and partners can define new Condition types. In
the customizing follow the path SAP Transportation Management — Transportation
Management — Basic Functions — Conditions — Define Condition Types.

e Click on button New Entries.

o Define a name and a description for the new Condition Type and provide the required
details in section Maintenance View for Condition Types. Example: The standard
Condition Type /SCMTMS/FUBR that returns a Freight Unit Building Rule ID.
Conditions of this type use the Forwarding Order Type and Forwarding Order Item
Product (see assignment of Data Access Definitions to this type in customizing).

Change View "Maintenance View for Condition Types": Details
5% NewEntries [B B2 &3 1Y [ &

Condition Type

JSCMTMS/FUBR FUB Rule Determination Cond.

Maintenance View for Condition Types

Only one condition allowed for this condition type

Condition Result Format

MName of condition and description.

Result Is a Structure

Result DDIC Type

BO Data

/SCMIMS/FUBR_ID

Specify whether the
result of conditions of
this type shall be a
single field or a
structure > provide
DDIC Type.

Business Ohject
BO Mode Name

/SCMIMS/TRQ
ITEM

The BO node whose
keys are to be used for
condition input

Picture: A (standard) Condition Type.
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Field Content Comment

Condition Type /SCMTMS/FUBR The name of the new Data
Access Definition.

Description FUB Rule A description of the new Data

Determination Cond.

Access Definition.

Only one condition [space] If this flag is set, only one
allowed for this condition single condition can be
type defined with this type.
Result is a structure [space] If this flag is set, the

condition is intended to
return a result structure
instead of a single attribute.
In this case enter the
structure name in field Result
DDIC Type.

Result DDIC Type

/ISCMTMS/FUBR_ID

The DDIC type for the result
of a condition of this type.

Business Object

/ISCMTMS/TRQ

BO Node Name ITEM

The Business Object node
whose keys are used as
input for the condition (check
for consistency?).

4.3.4 Assign Data Access Definitions to Condition Types

In this step, Data Access Definitions are assigned to a Condition type. When defining a
condition of a given type, the assigned Data Access Definitions represent the pool of possible
input data for the condition.

In the customizing follow the path SAP Transportation Management — Transportation
Management — Basic Functions — Conditions — Assign Condition Type to Data Access

Definition.

Click on button New Entries.
Define the Condition Type and the Data Access Definition on the following screen.
Repeat this for all Data Access Definitions to be assigned to the Condition type.

Save your data.

Example: The standard Condition Type /SCMTMS/FUBR has assigned two Data Access
Definitions which serve as input and can be used for the definition of conditions of this type:

Condition Type Data Access Definition Comment
/ISCMTMS/FUBR | /[SCMTMS/TRQ_TYPE The type of the Forwarding Order.
/SCMTMS/FUBR | /[SCMTMS/TRQ _ITEM PRD | The Forwarding Order Item Product ID.
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Change View "Link between the Condition type and the data access ...

5 NewEntries [ B2 29 B B B

Link between the Condition type and the data access definiti

Condition Type Data Access Definition ... Dflt DAD
fSCMIMS/FRO_TYPE SHP /SCMTMS/TOR_TSP Data Rccess
/SCMIMS/FUBR /SCMIMS/TRQ ITEM DLO
/SCMIMS/FUER /SCMIMS/TRQ ITEM PRD Data Access
/SCMIMS/FUBR /SCMIMS/TRQ ITEM SLO
/SCMIMS/FUEBR fSCMIMS/TEQ ITEM TYP
/SCMIMS/FUBR /SCMIMS/TRQ ITEM WOL
/SCMIMS/FUEBR fSCMIMS/TRQ ITEM WEI Data Access
/S SCMIMS/ FUER /SCMIMS/TEQ TYFE Data Rccess
/SCMIMS/FU_LOAD DURA /SCMIMS/FU_TOT WEI B “=gess

Example: The Data Access Definitions assigned
to the Condition Type /SCMTMS/FUBR.

Definition

Definition

Definition
Definition

Definition

El Position... ERTrY 78 Of 689

Is

Is

Is D
Is D
Is D

Position

Picture: Assigning Data Access Definitions to a Condition Type.
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4.3.5 Creating Conditions

Prerequisite for defining conditions is the proper setup and availability of the before
mentioned condition types and data access definitions. The following examples describe how
to set up a condition based on the standard condition types and data access definitions
delivered with TM 9.0. The transactions for creating and editing conditions can be found in the
user menu under the following path: Application Administration — General Settings —
Conditions.

1) Choose Create Condition to start the creation of a new condition.

2) On the initial screen, enter the Condition Type, a description, the condition type and an
origin of expression that shall be the basis for the new condition.

New Condition Definition

+ Continue 2) Click on button Continue to get to the main screen. &l & @.

*condition: | DEMO_FUBR_COND
1) On the initial screen enter:
- Condition Name

* Condition Type;  (SCMTMSIFUBR P - Description

- Condition Type and

- Origin of Condition

Description:  Dema Condition far FUBR determination

* Qrigin of Condition: | Condition Based on BRFplus Decision Tabl «

Picture: Enter condition type on the initial screen.

Example values to enter in this step:

Field Value

Condition DEMO_FUBR_COND

Description Demo Condition for FUBR determination
Condition Type /SCMTMS/FUBR

Origin of Condition Condition based on BRFplus Decision Table

For our example, we choose Condition based on BRFplus Decision Table as the origin
of condition which represents the default. In general, you can choose from three options:

e Direct Business Object Access:
The system directly takes over the input values of a condition as the output values.

e Condition based on BRFplus Decision Table:
The system maps a set of input values onto corresponding output values. This
mapping is defined in a decision table (default).

e Condition based on BRFplus Expression:
The system decides based on a logical expression what the result of a condition shall
be. The data read by the data access definition is combined in a logical expression
that then returns either Yes (logical expression is true) or No (logical expression is
false).
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New Condition Definition DEMO_FUBR_COND

[ save € Cancel uj I (4] Check Data Access Definition Transport || & || & | @
NoMessages - Display Message Log

1) Click on button Data Access Definition to specify the data access
~  Condition Definition definitions that shall represent the input for the new condition.

Condition: DEMC_FUBR_COND
Description:  Demo Condition for FUBR determination
Condition Type: ISCMTMSIFUBR

Qrigin of Condition: |Condition Based an BRFplus Decision Tabl

B Eioiieylede SMORREERSCEID 3) Click here to simulate the final condition —|——m 8@ @ X

Additional Actions | Context Overview Start Simulation

2) Add entries for the conditions decision table.
Table Contents

= Find Mext || Previous
0 TR: Type TR tem: Product FUB Rule
TROA (TW100 Group 01 DOT) DIT-PROD-10-1 B AFUBR-01 B
FiW 0 (Forwarding Crder) g DIT-PROD-20-1 B E
Changed Created
Changed By SCMEUPPORT Created By: SCMSUPFPORT
Changed On/At. 20.09.201316:03:43 CET Created On/At. 20.09.201315:58:37 CET

Picture: Entering the first condition details.

New Condition Definition DEMO_FUBR_COND

. . [+
fd Back 4) Click here to get back to the main screen. & &) 0.
NoMessages - Display MessageTog

Data Access Definition 1) Add Data Access Definitions to specify
the input parameters of the new condition.
Create || [ Delete &
’—|I':| Data Access Definition for Conditions Data Ohject Description Data Element Used for Input Help
20 JSCMTMSITRQ_ITEM_PRD TR tem: Product [SCMTMSIPRODUCT_ID
l 10  JSCMTMSITRG_TYPE TR: Type IBCMTMSTRG_TYPE

Business Object Based Data Access Definition
J 2) The list of chosen Data Access Definitions.

Mame of BO Used in Condition:  /SCMTMSTRG P
Name of BO Mode Used in Condition: ROOT P
Narme of the Field of the BO Node: TRQ_TYPE P
Filter Definition for Data Access Definition: 0 KeyField value for BO Mode Identif.: [ul
Second Filter: [ KeyField walue for BO Mode Identit. [l

Data Crawler-Based Data Access Definition

D (Ao 3) Details of the Data Access Definitions
DC Step ID: 000 currently selected in the list
Field Mame:

Class-Based Data Access Definition

Determination Class

th

Aftributes for Classes

Picture: Specifying the relevant Data Access Definitions.
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3)

4)

5)
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The next step is to define the input values that shall be used by the new condition. Click
on button Data Access Definition (see picture above) to define a subset of data access
definitions allowed for the chosen condition type that shall be used as input for the new
condition. You can choose any data access definition that was assigned to the used
condition type in customizing before. Example:

Data Access Definition for Condition Comment

/SCMTMS/TRQ _TYPE Forwarding Order Type

/SCMTMS/TRQ _ITEM_PRD Forwarding Order Item - Product ID

On the same screen you can also adjust and add further details for the currently selected
data access definition if required. Click on button Back to return to the main screen.

Back on the main screen enter the decision table entries for the condition. With this
decision table, input values are mapped onto corresponding output values of the
condition. Example:

Input values as per the used data access definitions. Output values as defined

in the used condition type.

Comparison | Type | Comparison Product FUB Rule
Operation Operation

Is equal to FWO | Contains String | DIT-PROD-10-1 | A-FUBR-01
Is equal to FWO | Contains String | DIT-PROD-10-2 | A-FUBR-02
Is equal to TRO1 | Contains String | DIT-PROD-10-3 | A-FUBR-04

These columns of the decision table
represent the output (i.e. the result

Table Contents 1) Add a new entry to the decision table of the new condition.

BIR|Z oy i Find: Mext || Previous values) for the condition.
T TR: Type TR Itern: Product FUB Rule
TRO1 (TM100 Group 01 DOT) 5 DIT-PROD-10-1 £ A-FUBR-01 5
FWO (Forwarding Order g DIT-PROD-20-1 & A-FUBR-02 5
. B 2} Click to create a new column entry. B
(]
& . f
@ T e e pralto v il = Change 4 These columns of the decision table represent
ok || clearcell || cancel the input for the condition coming from the

related Data Access Definitions.

4) Click on Button OK to take
over the entered value.

3) Enter the details of a column here.
You can define single values,
ranges, exclude certain values, etc.

Picture: Maintaining the content of the decision table.

Save the defined condition. The condition is now ready to be used. The described
example condition can be used in the customizing for Forwarding Order Types to define
its way how to determine a Freight Unit Building. The Freight Unit building rule is
determined when creating a Forwarding Order of a corresponding type (note: in case you
enter a Freight Unit Building Rule on the Forwarding Order Ul, the system is implemented
in a way that this will override the rule determined by the condition).
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Change View "Forwarding Order Types": Details

E’? New Entries [} EO 3] a [3 @ BC Set: Change Field Values

Forwarding Order Type
+/ Default Type for Category
Number Range Settings

118

The Customizing of an example

FWO  [Do NOT Change, Forwarding Order |

Forwarding Order Type.

Mumber Range Interval 03 Template Mo. Range Interval 04
Default Values
Default Weight UoM KG | Default Volume UoM M3 | Default Pieces UoM PC | Default Alt. Qty UoM

FU Building Rule Condition
Freight Unit Building Rule

Planning Profile

Web Dynpro Configuration
Default Charges View

Picture: The condition in customizing for Forwarding Order Type.

DEMO_FUER_COND

Click the F4-Help to find available and

valid conditions for the determination

BM-PF of Freight Unit Building rules.

~

4.3.6 Simulating Conditions

Before using a newly created condition the function that it is supposed to realize can be
simulated. This allows verifying the expected functional correctness in advance of using the
condition in a production environment. This can help to prevent inconsistencies and unwanted
results. As per TM 9.0, the simulation of conditions can be triggered right away from the
Conditions User Interface integrated in the TM User Interface.

1) The simulation can be started on the main screen of the Conditions User Interface. Click
on button Start Simulation.

Decision Table: DEMO_FUBR_COND

Additional Actions

Context Overdiew

Start Simulation creating it.

Picture: Starting the simulation on the Condition Main Screen.

Click here to start simulating the condition, e.g. already while

2) On the next screen just click on button Continue (usually, the only option to define is
whether the last active version of the condition or a version as of a specific Date/Time).
Then you can enter example input values for the condition. Choose e.g. a combination of
values that has an entry in the related decision table. Then click on button Execute to
start the simulation.

Simulation

+ Continue ¥ Cancel

Action Settings

Object Type

Object
Narne:

Description

Version

Execute

DEMO_FU

® Last Actl

AsofDy

Business Rule Framework plus - Simulation

Simulation Mode | 1) Click to continue.

Simulation 0%
Business Rule Framework plus - Simulation
43 Back to Selection Execute Execute and Display Processing Steps
+  Selected Object 3) Click to start the
simulation.
Expression Name:  DEMO_FUBR_COND
Description
2) Enter example input values
for the condition.
~ Context Values | importTestData
a2 TR item: Product & g [DITPROD-10-1 9
=2 TR Type =]
Close
Picture: Simulation of a condition.
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3)

On the next screen you can see the result of the simulation (in the example a
corresponding Freight Unit Building Rule was found for the entered Item Product and
Forwarding Order Type).

Simulation 0Ox

Business Rule Framework plus - Simulation

3 Back to Simulation

~ Context Values

of TRitem: Prod &2 (g, [DIT-PROD-10-1

[ ]
o’ TR: Type @ TROT 7100 Group 01 DOT

+  Result

The simulation result.
FUBRule: & f@ AFUBR-01

Clase

Picture: Condition Simulation result.

Alternatively you can also use the BRF+ Framework directly to maintain and simulate your
conditions.

1

2)

3)

Start transaction BRF+. The Business Rule Framework Plus (BRF+) is the technical
framework that is used within Transportation Management to handle conditions.

Business Rule Framework plus

o

Warkbench , || Tools , 'y CQJ-

® Function: DEMO_FUBR_COND

Repository Catalog
= S Edit| | g8 Check fif Delete ,| | More

Show Wy Applications w Search

[ & create Application [ 12 General

@.

My Applications Stat

Detail & -

 [EgDEMO_FUBR_COMD [ ]

Start Simulation
» Data Ohject Click here to start the simulation.

»  Expression Maode: Functional Mode

(A Top Expression; 53 DEMO_FUBR_CONDE,

Context
The example condition can also T Component Name Tt Type
be found and simulated in the
BRF+ environment o2 SCMTMSFRODUCT_ID TR ftem: Praduct Element (Tex)
o2 SCMTMSTRG_TYPE TR: Type Element (Tex)

Result Data Object
Data Ohject. @ FUB Rules)

Picture: The BRF+ User Interface.

Click on tab Repository and in selection box Show choose My Applications. You can find
here a so called BRF+ application that contains the condition you created as a function.
Navigate to your condition (Example: DEMO_FUBR_COND) in the Functions sub tree
and double click on it. If the selected function is in status Active and already signed with a
green traffic light, the condition is already active and can be used.

On the right side of the screen you can now see the details of the condition as
represented in the BRF+ framework. If the selected function does not yet show status
Active, you can click on button Activate to activate the condition. After activating, the
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condition should be signed with a green traffic light. The active condition is now ready to
be simulated or executed.

4) Click on button Start Simulation to get to the simulation screen. On the simulation screen
you can enter a set of input values that will be used for the simulation run. The fields to be
entered correspond to the input fields defined in the condition via its assigned data
access definitions.

The following screens for the simulation are exactly those that have been shown already
above, i.e. the SAP Transportation Management User Interface just simply integrated the
BRF+ User Interface parts for simulation of conditions.

4.3.7 Implementing a condition call in your coding

To see the execution of a condition, you can set a breakpoint in method
PROC_CONDITIONS of class /ISCMTMS/CL_COND_OL. This class provides a variety of
methods that help to implement condition calls. Especially, it helps to abstract from the more
complex coding which is required to call BRF+ (Business Rules Framework +) which is used
for the realization of conditions in SAP TM.

The following example report implements the invocation of a condition for a given business
object instance. It calls the example condition created in section 4.3.5, i.e. the determination
of a Freight Unit Building rule for a given Forwarding Order instance. The condition must be
assigned to the Forwarding Order Type as also described in section 4.3.5.

*& ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, *
*¢ Report ZREP COND TEST
*& ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, *

*&¢ This report demonstrates the usage of class /SCMTMS/CL COND OL,
*& method PROC CONDITIONS to execute conditions and receive back a
*& result.

REPORT zrep cond test.

DATA: 1ls bo_inst key TYPE /bobf/s frw key,
1t bo inst key TYPE /bobf/t frw key,
ls condition id TYPE /scmtms/s_condition_id,
1t condition id TYPE /scmtms/t_condition_id,
co_message TYPE REF TO /bobf/if frw message,
1t cond result TYPE /scmtms/t boid cond result,

1t cond result all TYPE /scmtms/t boid cond result.

CLEAR: 1ls bo inst key,
ls bo_inst key,
ls condition_ id,
1t condition id.

BREAK-POINT.

* Specify the key of an example BO instance (here: a TRQ instance)
ls bo inst key-key = '"4D08C62BCY9015E16E10000000A421A6A".
APPEND 1s bo inst key TO 1t bo inst key.

* Specify the condition to be executed
ls _condition id-condition id = 'DEMO FUBR COND'.
APPEND 1s condition id TO 1t condition id.

* Call method PROC CONDITIONS

CALL METHOD /scmtms/cl_cond_ol=>proc_conditions
EXPORTING
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it boinst key = 1t bo_inst key

it cond id = 1t condition_ id

iv_do not return no hits = abap true
IMPORTING

et bokey cond result = 1t cond result
CHANGING

co _message = co_message.

* Collect all results from condition for later processing
INSERT LINES OF 1t cond result INTO TABLE 1t cond result all.

BREAK-POINT.
The report also allows debugging the processing of a condition to learn more details on how it
is actually executed during runtime. During execution, jump into method PROC_CONDITION

and set further breakpoints to see the different parts of the condition processing. For this, the
method calls further methods defined in class /SCMTMS/CL_COND_OL.
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4.4 Change Controller

The Change Controller is a framework used in the context of SAP TM to dynamically react on
changes that are done on Business Documents like Freight Orders, Freight Bookings, Freight
Units or Service Orders. They are all based on the technical BO /SCMTMS/TOR. The Change
Controller allows detecting changes on these Business Documents (Objects) and defining
how the system should react on these changes. It triggers functionality that reacts on the
changes, e.g. executing updates or changes on other related Business Documents (Objects)
or checking tolerances for changed data.

You will see in the following sections that the change controller uses Process Controller
Strategies (section 4.2) as well as Conditions (section 4.3) to realize its functionality. So it is
recommended to get familiar with these two sections in advance before going on with this
section.

The following sections describe how the Change Controller works from a technical
perspective along with examples how to set it up. Moreover an enhancement concept is
described that can be used to react on customer / partner specific changes in the mentioned
BO /SCMTMS/TOR.

4.4.1 Basic Concept & technical aspects
The basic concept of the Change Controller is described in the following steps:

1) An instance of BO /SCMTMS/TOR (as mentioned, this can represent a Freight Order,
Freight Booking, Freight Unit or Service Order) is changed, i.e. attributes of its so called
triggering nodes are created, updated or deleted. The Change controller is able to react
on changes in the data of these nodes. The triggering nodes are:

ROOT
ITEM_TR

STOP
EXECUTIONINFORMATION
HANDLING_CODE
CC_CHG_TR

2) The Determination DET_CALL_CHACO is called which is assigned to the Root Node of
BO /SCMTMS/TOR. The following table shows the Triggering Conditions for the
mentioned nodes (transactional point in time will be BEFORE_SAVE).

Node Create | Update | Delete
ROOT No Yes No
ITEM TR Yes Yes No
STOP Yes Yes Yes
EXECUTIONINFORMATION Yes Yes No
HANDLING CODE Yes Yes Yes
CC CHG_ TR Yes Yes No

3) Get the /ISCMTMS/TOR nodes that triggered the changes and identify the discrete
changes.

4) The Determination DET_TRIGGER_STRATEGIES is executed to determine the Change
Strategy to be executed. Such a Change Strategy is finally a Process Controller Strategy
(see section 4.2) that gets executed.

The found Change Strategy can be configured to be executed synchronously or

asynchronously. It contains the execution of the functionality that represents the required
reaction on changes in Business Documents based on the technical BO /SCMTMS/TOR.
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5)

6)

In case of synchronous configuration it will be directly executed on triggering condition
and transactional point in time BEFORE_SAVE.

In case of an asynchronous configuration, the Change Strategy is first of all registered for
asynchronous execution on triggering condition and transactional point in time
BEFORE_SAVE. The actual execution is then done via corresponding function modules
that are called in update-task. Note: In earlier SAP TM releases before SAP TM 9.0 they
were executed on triggering condition and transactional point in time AFTER_COMMIT.
This was replaced due to performance issues.

4.4.2 Customizing settings for the Change Controller

For each of the mentioned Business Documents you can maintain corresponding Document
Type in transaction SPRO, path SAP Transportation Management - Transportation
Management - Freight Order Management - Freight Order (Freight Booking, Transportation
Unit or Service Order). Freight Unit can be found under path SAP Transportation
Management - Transportation Management = Planning - Freight Unit. In all mentioned
document types you can define the following settings:

1. Default Change Strategy:

This change strategy defines the default process controller strategy (‘change
controller strategy”) that the change controller will use to react on changes to the
business document. The default strategy is used in case no strategy determination
condition is assigned to the business document type. It is also used in case an assigned
strategy determination condition could not determine a suitable change controller strategy
at runtime.

Change Strategy Determination Condition:

This condition specifies the condition that the system will use for determining a
change controller strategy at runtime. If you need to use different change controller
strategies depending on specific situations you can set up this condition for
determining the correct change controller strategy at runtime. The condition type of
this condition must be /SCMTMS/CC_TOR_STRAT.

Quantity Tolerance Condition:

Here you can define a condition for determining quantity tolerances in the case of a
guantity change. If you change a quantity the condition is used to dynamically check
whether a quantity change can be tolerated. In case no condition is maintained, the
standard logic will just classify any quantity change as a relevant quantity change.
The condition type of this condition must be /SCMTMS/CC_QUAN_TOL.

The result of this condition can be:

- = No Relevant Quantity Change Determined.
“X” = Relevant Quantity Change Determined.

This result is then further provided to the change controller condition via data access
definition /SCMTMS/TOR_QUAN_UPD. The change controller condition can then
decide which strategy to execute to react on a quantity change in case it is a relevant
change outside the defined tolerances.

Example: Assume you change the quantity of a Forwarding Order for which a Freight
Unit has been created before from 2.500 kg to 2.510 kg (Remember: Freight Units
are instances of Business Object /SCMTMS/TOR). This quantity change in the
Forwarding Order will trigger the change controller strategy assigned to the Freight
Unit Type of the related Freight Unit.

- In case no quantity tolerance condition is maintained in the Freight Unit Type,
the quantity change will be considered as relevant (standard logic) and the
Freight Unit weight is adjusted also to 2.510 kg.
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- In case there is a quantity tolerance condition maintained in the Freight Unit
Type, the tolerance will be determined at runtime according to the decision
table defined for the condition.

The following standard Data Access Definitions are available for defining a quantity
tolerance condition:

- /SCMTMS/TORQTYCHGWEI:
Provides the quantity change of weight in kg.

- /SCMTMS/TORQTYCHGVOL:
Provides the quantity change of volume in m3.

- ISCMTMS/TORQTYCHGPCS:
Provides the quantity change of pieces.

- /SCMTMS/TOR_UTIL_CHG:
Provides the maximum change of the utilization rate (not feasible for freight
units).

These standard Data Access Definitions return negative values in case of quantity
decreases and positive values in case of quantity increases. Using data access
definition /SCMTMS/TORQTYCHGWEI, the condition can be e.g. set up to consider a
quantity change of only 10 kg as not relevant. In the example mentioned above, the
Freight unit would then keep its original weight of 2.500 kg.

Date Tolerance Condition:
This condition can be used for determining date/time tolerances in case of a date/time
change. In case no condition is maintained, the standard logic will just classify any
date/time change as critical changes. The condition type of this condition must be
/SCMTMS/CC_DATE_TOL. The result of a maintained Date Tolerance Condition can
be one of the following values:

- “” =No Change.

- “1” = Critical Change.

- “2” = Non-critical Change.

Similar to the Quantity Tolerance Condition, the result is then further provided to the
change controller condition via data access definition /SCMTMS/TOR_DATE_UPD.
The change controller condition can then decide which strategy to execute to react on
a date/time change in case it is a critical change outside the defined tolerances.

4.4.3 Example Change Controller settings

The first example describes a simple demo setup for using the change controller to react on
changes done for Freight Orders of a specific type.

1)

2)

Create an example Freight Order Type ZCCD in the TM customizing. Path: SAP
Transportation Management - Transportation Management -2 Freight Order
Management = Define Freight Order Types (you can copy an existing Freight Order
Type and name it accordingly).

Create a new condition ZENH_QUAN_TOL_DET with the following parameters:

Condition : ZENH_QUAN_TOL_DET
Description : Enh. Quantity Tolerance Det. Condition
Condition Type : ISCMTMS/CC_QUAN_TOL

Origin of Condition : Condition Based on BRFplus Decision Table
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3)

4)

5)

Define the following content for the decision table of the condition:

Quantity Change of Weight | Qty Change
in default weight unit of
measure

> 50 | X (Relevant Quantity Change)

<=50 | False

Save and simulate the new condition. It will consider a quantity change (in this case a
guantity increase) of more than 50 kg as a relevant quantity change that the change
controller shall later react on. Quantity changes below 50 kg will be considered as not
relevant. The result of this Quantity Tolerance condition will be used in the following
for the determination of a suitable change controller strategy.

Create a new condition ZENH_DATE_TOL_DET with the following parameters:

Condition : ZENH_DATE_TOL_DET
Description : Enh. Date Tolerance Det. Condition
Condition Type : ISCMTMS/CC_DATE_TOL

Origin of Condition : Condition Based on BRFplus Decision Table

Define the following content for the decision table of the condition:

Maximum Delta of Date Date Chg.
Changes

Is between 0 and 4000 “

Is between 4001 and 8000 | 2 (Non-Critical Change)

> 8000 1 (Critical Change)

Save and simulate the new condition. It will consider a date change (in this case a
time increase) of more than 8.000 minutes as a critical date (time) change that the
change controller shall later react on. Date changes between 4.001 and 8.000
minutes will be considered non-critical changes. Changes between 0 and 4.000
minutes are considered as no change. The result of this Date Tolerance condition will
be used in the following for the determination of a suitable change controller strategy.

Follow the IMG path to the Process Controller SAP Transportation Management >
SCM Basis = Process Controller and define the Change (Process) Controller
Strategies ZENH_CHAC1 — ZENH_CHACY7 each of service type TOR_CHACO (the
type for asynchronous processing). For each strategy n (n = {1, ... , 7} assign the
following standard methods (they just serve as a demonstration and you can of
course play around with it and define your own sequences of methods for each
strategy):

ZENH_CHACnh Change Strategy n DEF_REACT Def. reaction to date,
location, quantity
changes

ZENH_CHACn Change Strategy n CHECK_CAPA | Check Capacities

ZENH_CHACnh Change Strategy n FIX_TOR Fix Freight
Document

Create a new condition ZENH_CC_DET with the following parameters:

Condition :ZENH_CC_DET
Description : Enh. Change Cont. Strategy Det. Condition
Condition Type : /ISCMTMS/CC_TOR_STRAT

Origin of Condition : Condition Based on BRFplus Decision Table

Define the following content for the decision table of the condition:
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6)
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Indicates whether a TO Indicates whether a date CC Strat.
guantity has been Type | change has happened and

changed for this TO classifies this

False ZCCDh | “* DEF_CHACO
False ZCCD | 1 (Critical Change) ZENH CHAC1
False ZCCD | 2 (Non-Critical Change) ZENH CHAC2
X (Relevant Quantity | ZCCD | “* ZENH_CHAC3
Change Determined)

X (Relevant Quantity | ZCCD | 1 (Critical Change) ZENH_CHAC4
Change Determined)

X (Relevant Quantity | ZCCD | 2 (Non-Critical Change) ZENH_CHACS
Change Determined)

Save and simulate the new condition. It will consider a date change (in this case a
time increase) of more than 8.000 minutes as a critical date (time) change that the
change controller shall later react on. Date changes between 4.001 and 8.000
minutes will be considered non-critical changes. Changes between 0 and 4.000
minutes are considered as no change. The result of this Date Tolerance condition will
be used in the following for the determination of a suitable change controller strategy.

Use the created conditions in the customizing settings for the Freight Order Type
ZCCD from step 1) to make the following entries in the required fields:

Default Change Strategy DEF CHACO

Change Strategy Det. Cond. ZENH CC DET
Quantity Tolerance Cond. ZENH_QUAN_TOL_DET
Date Tolerance Condition ZENH_DATE_TOL_DET

Display Enh. Change Controller Strategy Det. 6100002255 Business Context Viewer
& Edit & Check | FollowUp ,| Scheduling ,|| Subcontracting , -
& || &
Create SenviCe G i pment ,
Example: 2) After adjusting the Grass Weight the Freight Order was saved. @.

o Data saved successfully
<& Messages for Freight Order 5100002255
Q Change strategy "ZENH_CHAC3" registered for asynchronous processing
Display Message Log
Example: 3) The Freight Order is of type ZCCD and the assigned the related

~  GeneralData Cargo | Setup of the change controller found Change Strategy ZENH_CHACS3 that ()
= the system has registered for asynchronous processing. —

Current Location and Date/Time

by || b Insert Product , | Insert FUs Based on Freight UnitID Setto Loaded ,| | Setto Initial , o
Report Discrepancies Change Hierarchy: Cargo Management for Current Location w L2
=
[m] Item Hierarchy l... €. P..| P.. M.. Gross.. U... Actu.. u.. Gr. U...| Act. U.. Qu... U...| Act..
& Finishe... 10 F.. 900,00 | =2 2100 M3 1 PC
3 Produc 20 E 500.00 40t —aanma Annn s 4_ne

Example: 1) In a Freight Order the Gross
Weight if this item was adjusted from 645 KG to
900 KG.

Picture: A simple Quantity Change example.
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With these settings, changes for Freight Orders of type ZCCD will use the standard
Change Strategy DEF_CHACO as the default strategy. Condition ZENH_CC_DET
will be used to determine a Change Strategy depending on the types of changes and
related entries in its decision table. The other two conditions that we have created will
be used to determine the relevance of quantity and date/time changes by checking
the configured tolerances.
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In the example mentioned above a quantity change was done for a Freight Order of type
ZCCD, i.e. the gross weight of the first item was changed from e.g. 645 KG to 900 KG.
According to condition ZENH_QUAN_TOL_DET created in step 2 this change is considered a
relevant quantity change. The result of this condition is then passed to the Change Controller
Strategy Condition ZENH_CC_DET. In the example there was just a quantity change but no
date (time) change detected. This situation matches line 3 in the decision table of condition
ZENH_CC_DET that leads to the usage of Change Strategy ZENH_CHACS3 (just like shown
in the example above).

The second example is based on the first one and describes a simple demo setup for using
the change controller to react on quantity changes done for a Forwarding Order (instance of
BO TRQ) that has unplanned unfixed Freight Units (instances of BO TOR) assigned. The
Freight Units shall be adjusted to the new quantity entered in the Forwarding Order.

1) Create an example Freight Unit Type ZCCU in the TM customizing. IMG Path: SAP
Transportation Management = Transportation Management = Planning = Freight

Unit = Define Freight Unit Types (you can copy an existing Freight Unit Type and
name it accordingly).

2) Enhance the decision table of Condition ZENH_CC_DET from step 5) of the first
example with the following entry:

X (Relevant Quantity | ZCCU | “* ZENH_CHACY
Change Determined)

3) Follow the IMG path to the Process Controller SAP Transportation Management =

SCM Basis = Process Controller and define the Change (Process) Controller
Strategy ZENH_CHACTY. Assign the following standard method to the strategy:

ZENH_CHACY Change Strategy 7 REBUILD_FU Rebuilds unplanned,
unfixed FUs

This strategy will execute standard method REBUILD_FU for rebuilding Freight Units
based on quantity changes done for the related Forwarding Order from where the
Freight Units were created.

4) Use the created conditions in the customizing settings for the Freight Unit Type ZCCU
from step 1) to make the following entries in the required fields:

Default Change Strategy DEF CHACO

Change Strategy Det. Cond. ZENH CC DET
Quantity Tolerance Cond. ZENH_QUAN_TOL_DET
Date Tolerance Condition ZENH_DATE_TOL_DET

With these settings, changes for Freight Units of type ZCCU will use the standard
Change Strategy DEF_CHACO as the default strategy. Condition ZENH_CC_DET will
be used to determine a Change Strategy depending on the types of changes and
related entries in its decision table. The other two conditions that we have created will
be used to determine the relevance of quantity and date/time changes by checking the
configured tolerances. In this specific example strategy ZENH_CHAC7 will be found
and executed when a quantity change is done to the Forwarding Order that a Freight
Unit of type ZCCU relates to.

5) Follow the menu path Application Administration = Planning = (General Settings )
Freight Unit Building Rule. Create a Freight Unit Building Rule ZCCU_FUBR with
document type ZCCU that was created in step 1). Use the following settings:

| Freight Unit Building Rule | ZCCU_FUBR |
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Description Enhancement Freight Unit Building Rule
Document Type ZCCU

Incompatibility Settings [space]

Freight Unit Building Strategy Consolidate per Request (Compatible Parts)
Critical Quantity Gross Weight

On tab strip Advanced Settings choose FUBR_AUTO as the Process Controller
Strategy. On tab strip Planning Quantities make the following entry:

Planning Quantity for Freight | Gross Weight
Unit Building

Unit of Measure for Split | KG

Quantity

Split Quantity 1.000

6) Follow IMG path SAP Transportation Management - Transportation Management -
Forwarding Order Management - Forwarding Order - Define Forwarding Order
Types and define a new Forwarding Order Type ZFWO.

You can copy e.g. an existing Forwarding Order Type, name it ZFWO and assign
Freight Unit Building Rule ZCCU_FUBR to it. Moreover set the flag Automatic Freight
Unit Building so that Freight Units are built when saving a newly created Forwarding
Order of this type.

7) You can now create a simple Forwarding Order of type ZFWO with e.g. a single
product item that contains a Gross Weight Quantity of e.g. 2.570 KG. Save the
Forwarding Order and take a look at the created Freight Units via tab strip Document
Flow. With the given example configuration you should receive exactly one Freight
Unit that carries the complete quantity.

8) Edit the example Forwarding Order and adjust the Item Gross Weight Quantity to e.g.
3.240 KG. Save this change and display (or refresh the eventually still open Ul for
your example Freight Unit) the Freight Unit again. The Change Controller Strategy
found for the Freight Unit has detected the quantity change in the underlying
Forwarding Order and adjusted the Freight Unit quantity accordingly.

Edit Enhancement Forwarding Order 2100001952 Business Context Viewer

B save || | X cancel ]|t ||| Followup,| | Check || Confirm | Calculate Charges, | | Cancel Document | | Copywith New Document Type || HEL , &~ | Page: Forwarding Order v | &

Forwarting Uo=-+2n. @,
2) Save the change done for example Forwarding Order 1) Change the Gross Weight to e.g. 3.240 KG in the example

_v Mems 1 2100001952. This will frigger the Change Controller Strategy || Forwarding Order 2100001952, L

defined for the related Freight Unit Type.

by || BT Insert, &
T tem Hierarchy I Mem Container ~ Equipm.. Equipm.. Package  Packag..  Produdt Senice c. ou Qu Gross Gro.. |GrossV.. Gro

[ Container 1 cn CONT1 cN 2060 1 PC 2570 KG 2 w3

Display Enhancement Freight Unit 4100021160

Zea | |[@] ]| Foowup, Direct Shipment Fing Customs | &l

©

- ltems

by | BT ||| SettoPickedUp, &
ftems ftem ftem Ca. D. N AD P. Product Gross Vol Gr. Gross Wei. G. Qu. Q Ca D. A D. P. Cont E. E Item Requirement
(B container 10 Container 2,000 M3 324000 KG 1 CONT1 20 Demo C 2100001952

3) The example Freight Unit 4100021160 that was created
from example Forwarding Order 2100001952 got updated
with the new quantity.

Picture: A quantity change in a Forwarding Order Item updated the related Freight Unit.
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4.4.4 The Change Controller and how it works at runtime

When a TOR BO instance is changed, the change controller functionality is started via
Determination DET_CALL_CHACO which is registered on transactional point in time
BEFORE_SAVE (Finalize).

Within this determination Action FILL_TRANS_CHANGEINFO is called that executes the
following tasks:

e Date and Location changes are determined based on the evaluation of the configured
Date Tolerance Condition.

e Quantity Changes are determined using the Quantity Tolerance Condition.
o New execution events are determined.

e The transient node CC_CHG_TR is filled with the information about the identified
changes. Here you can find the types as well as the related values of changes.

e Customer/Partner enhancements can be determined (see also next section).

In the following picture the structure of node CC_CHG_TR is shown with some remarks on
the semantics of different groups of attributes.

M Entry help/check Currency/quantity fields
E| T EEa 1726
Component Typing Method Component Type  Data Type Length Deci.. Short Description il
CHG_QUANTITY Typas X X 1ess Object Transportation Order i
Types Attributes for identifying Quantity, Date and Location changes. T e e iy Gaa
Types ~ /SCMIMS/TOR LOC.. CHAR 1 0Location Change in Business Object Transportation Order
= Aftributes for Event Key and Event Code. ghicden) - -
EVENT | Iypes 0Event Occuring for a Transportation Activity
FORCE_CHACO Types
FORCE VALIDATE | Types Aftributes that serve as helpers for friggering Change Controller processing and validation.
TRQ CTX FU ADD |Types  /SCMTMS/TOR_TRQ.. CHAR 1 0Freight Unit Added in Transportation Request Context
IRQ CTX FU DEL | Tyne= red in Transportation Request Context
—ma o e Aftributes for representing changes in the TRQ context. h Transportation Request Context
TRQ CTX TIypes v /SCMIMS/TOR_TRQ.. CHAR 1 0Location Changed in Transportation Request Context
TRQ CTX_LOC DEL Types ~ /SCMTMS/TCR_TR{. CHAR 1 0Location Deleted in Transportation Request Context
TRQ CTX QUAN CHG|Types ~ |/SCMTMS/TOR_TRQ.. CHAR 1 0 Quantity Change in Freight Unit in Transp. Request Context
CHG_DATE MEX DE_|Types ¥ /SCMTMS/TIATE _CH _THNTA 10 0Delta of Date Change in Minutes

Quan_MEx DE. Types | Affributes for details of quantity changes. |2Defta of Weight Change
QUAN MAX DE.|Types To 0 Delta of Volume Change

QUAN MRX DE.[Types 10 0Delta of Quantity Change
QUAN MRX DE..|Types 3 0Unit of Measure for Defta of Quantity Change
UTIL_DELTA |Types ~ |/ SCMIMS/UTIL_CH.. INT4 10 0 Defta of Utilzation Change
SERVICE LEV. Types v /SCMIMS/TOR SER.. CHAR 1 0Service Level Change in Business Object Transportation Order
Types ~ /SCMTMS/TOR_ITE.. CHAR 1 01Item Change in Business Object Transportation Order
.. Types v /SCMIMS/TOR SUB.. CHAR 1 0 Subcontracting-Relevant Change in Transportation Order
Types ~ /SCMTMS/TOR_ITE.. CHAR 1 0change of Dangerous Goods Checkbox
Types v /SCMIMS/TOR HC .. CHAR 1 0 Change of Handling Codes
Types sncement Structure for Change Info
FEW TOR CCCHE  |Types Include Structure for Customer/Partner node enhancements. bih 1 o
v
<> <>

Picture: Data structure /SCMTMS/S_TOR_CCCHG of node CC_CHG_TR.

In the next step the Change Controller Strategy is determined. For this, the TOR Type
Customizing is read and the maintained Change Strategy Determination Condition is
evaluated. If the condition was not maintained in customizing or it does not return a result the
maintained default Change Strategy will be used for further execution. The default Change
Strategy is only executed if there is actually a change determined and registered in transient
node CC_CHG_TR.

Moreover, all keys of changed TOR instances are grouped by the found strategy as well as
the changes identified in transient node CC_CHG_TR (= mass execution enablement, i.e. for
a group of changed TOR instances several different strategies as well as different kind of
changes may be detected).

SAP Transportation Management 9.x™ - Enhancement Guide 129



SAP Transportation Management 9.x™ - Enhancement Guide 130

The attributes of transient node CC_CHG_TR are provided via Data Access Definitions to
evaluate the decision table of the Change Strategy Determination condition. The condition
then returns the corresponding strategy to be executed if the provided attributes uniquely
match an entry in the decision table.

The found strategy is either configured to be executed synchronously (service type
TOR_CHACOS) or asynchronously (service type TOR_CHACO).

Strategies of service type TOR_CHACOS are processed synchronously by calling Function
Module /SCMTMS/TOR_PROC_CHACO_STRAT. You should use synchronous strategies
with a bit care. Not only has the user (the current transaction) to wait for the strategy to be
finally executed before the next step can be processed (= performance) but you should also
keep in mind that the BOPF Determination-Validation-Cycle is not executed for the changes
made by the executed strategy.

Strategies of service type TOR_CHACO are registered for asynchronous processing. In
Determination DET_TRIGGER_STARTEGIES, the registered strategies are then executed by
calling Function Module /SCMTMS/TOR_PROC_STRAT_UPD in Update Task. This function
module in turn calls Function Module /SCMTMS/TOR_PROC_STRAT_ASYNC in Background
Task. Together they represent a separate transaction and in this case also the BOPF
Determination-Validation-Cycle is executed for the changes made by the executed strategy.

The following picture provides a schematic overview and summary of the functional blocks
described in this section.

Transaction A

Determination
DET CALL CHACO -
Process synchronous Change Strategies |[=—»{
via Function Module
JSCMTMS/TOR_PROC_CHACO_STRAT

Determination

TOR Change >
DET_TRIGGER_STRATEGIES

[ Y

Transaction B

h 4 h 4

Action a
P Register Change Strategy for Process asynchronous Change
R 3 ofcm;:amslrr:ll:);y via 3 asynchronous (TOR_CHACO) or Strategies via Function Modules
for preparing change corresponding Condition synchrgrlllol.(l:su Kgggﬁlng f;éﬁ?;ngﬁgggcgﬁﬁTﬂgzﬁc
information o ) = = =
BEFORE SAVE (FINALIZE) IN UPDATE TASK

Picture: A rough picture of how the change controller works at runtime.

4.4.5 Enhancing the Change Controller

In the previous section we could see that there are already quite some attributes available in
the data structure /SCMTMS/S_TOR_CCCHG of node CC_CHG_TR that represent different
kinds of changes. But customers and partners may have to react on different or additional
changes.

1. The BAdlI /SCMTMS/TOR_CHACO_CHANGES_DET allows enhancing the standard
logic for identifying changes in TOR BO instances. It provides the following methods that
can be used:

e DET_DATE_AND_LOC_CHANGES: Determine Date and Location Changes. The

method allows enhancing or even replacing the standard logic for identifying and
classifying date and location changes.
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DET_QUANTITY_CHANGES: Determine Quantity Changes. The method allows
enhancing or even replacing the standard logic for identifying and classifying quantity
changes.

DET_CUSTOM_CHANGES: Determine Customer-Defined Changes. Customer and
partner-specific changes can be determined and stored in extension fields of the
transient node CC_CHG_TR. These extension fields can be added to the node via its
extension include EEW_TOR_CCCHG.

2. The reaction on changes can be enhanced with the following means that make use of
functions and features provided with conditions and process controller strategies. These
concepts have been introduced in the previous sections and are used here as well in the
context of the Change Controller:

Customer/partner specific Data Access Definitions can be added in customizing for
providing access to extension fields added to transient node CC_CHG_TR. These
additional Data Access Definitions can then be used to define the Change Controller
related conditions for determination of date and quantity tolerances as well as finding
an appropriate Change Strategy.

Additional customer/partner specific process controller strategy methods of service
type TOR_CHACO or TOR_CHACOS can be created.

The standard as well as the customer/partner specific methods can be combined into
new change (process) controller strategies of service type TOR_CHACO or
TOR_CHACOS.

3. You can use the Change Controller to raise events, e.g. that the execution of a Freight
Order will be delayed. The system can then e.g. send a mail with a related alert message
to the responsible user that can then react accordingly.

An example is the standard Change Controller Strategy method TOR_DELAY. It is
implemented in the standard class /SCMTMS/CL_CHACO_METHODS method
HANDLE_DELAY_FROM_EXECUTION.

This method fills the internal table MT_ALERT_CAT_KEYS_MESS of the Change
Controller Request Object with the TOR keys per alert category and related
messages.

If you implement your own Change Controller Strategy methods that shall be able to
check customer/partner specific changes and to raise events depending on the
determined changes, you have to make sure that it fills the mentioned internal table
as described, i.e. the events are “registered” in this internal table.

You can then add such methods to your Change controller Strategies. At runtime they
will check changes and add related events where required.

To finally trigger the events that have been registered in internal table
MT_ALERT_CAT_KEYS_MESS you have to add the standard Change Controller
Strategy method CHACOALERT after the event raising methods in the sequence of
strategy methods. This method is implemented in the standard class
/SCMTMS/CL_CHACO_METHODS method CHACO_CREATE_ALERT. It is used to
raise events from a change strategy.

Raised alerts can be displayed in the Alert Inbox of the corresponding Users that are
responsible to react on the different alerts.

SAP Transportation Management 9.x™ - Enhancement Guide 131



SAP Transportation Management 9.x™ - Enhancement Guide

4.4.6 The Trigger Concept

The Trigger Concept of the Change Controller allows actions to finish successfully even in
cases where not all operations could be executed due to locking issues. An example use
case looks as follows:

1.

132

A quantity update on a Forwarding Order (TRQ) leads to a quantity change on a related
Freight Unit.

Change Strategy START_TEND is found to restart the tendering process.

But the assigned Freight Order is locked (assume the Freight Unit is already assigned to
a Freight Unit). The current tendering process cannot be stopped and restarted
immediately.

The trigger TOR_APPLY_CHACO_STRATEGY is set to process the Change Strategy
START_TEND again at a later point in time.

Report /SCMTMS/PROCESS_TRIGGER_BGD

is used to

reprocess the triggers

periodically until the Change Strategy START_TEND can be finished successfully. For
this the mentioned report should be scheduled to run periodically.

There are different triggers provided with the SAP TM Standard and defined in a Trigger
in this table triggers with different
semantics are defined. In general there are two types of triggers distinguished: Triggers set
by Action Calls and triggers set by Function Module Calls.

Registry Table (system table /SCMTMS/I_TRIG), i.e.

TRIGGER IL

TRIGGER _CLASS

TOR_ADAPT LOAD TIME TO TRENS
TOR_APPLY CHACO STRATEGY
TOR_CANCEL
TOR_CHECK_AND_BLOCK
TOR_CHECK_DG
TOR_DELETE_DREY ITEM
TOR_DET_ORG_INTERACTTON
TOR_DSO_STRATEGY
TOR_ITEM SET CARGO RECEIPT
TOR_LC_DETERMINE
TOR_PLAN_STATUS
TOR_PROCESS EXEC_INFO
TOR_ROOT_DET_SHIP_CONS
TOR_SEI_EXECUTION_STATUS
TOR_STOP_PROPAGATE_TIMES
TOR_STOP_UPDATE_FOLLOW_UP
TOR_SUCC_TR{) SETT READY
TOR_UNASSIGN_STOP
TOR_UPDATE FOLLOW_UP
TOR_UPDATE FROM_CRPATOR
TOR_UPDATE SCHED_REF DATA STA
TOR_UPD_CROSS_DOC_CHECK
TOR_UPD_FROM_SCHEDULE

/SCMIMS/CL TRIG CONIROL ACTION
/SCMTMS/CL_TRIG_CONTROL FM

75CHIHS/CL_TRIG_CONIROL ACTION
/SCMIMS/CL_TRIG_CONTROL_ACTION
/5CMIMS/CL_TRIG_CONTROL_ACTION
/SCMIMS/CL_TRIG_CONTROL_ACTION
/SCMTM5/CL_TRIG_CONTROL_ACTIO
/SCMIMS/CL_TRIG_CONTROL AC
/SCMIMS/CL_TRIG_CONTROL AC
/SCMIMS/CL_TRIG_CONTROL AC
/SCMIMS/CL_TRIG_CONTROL AC
/SCMIMS/CL TRIG CONIROL ACTIO
/SCMIMS/CL_TRIG_CONTROL_ACTION
AoUlMIMS /UL LRI CONIRUL ACLLIUN
/SCMIMS/CL_TRIG_CONTRO] )
/SCMTMS/CL_TRIG_CONTRO]
/SCMTMS/CL_TRIG_CONTRO]
/SCMTMS/CL_TRIG_CONTEO]
/SCMIMS/CL_TRIG_CONTROL AC
/SCMIMS/CL_TRIG_CONTROL ACTIO
/SCMIMS/CL_TRIG_CONTROL ACTION
/SCMIMS/CL_TRIG_CONTROL_ACTION
/SCMIMS/CL_TRIG_CONTROL_ACTION

L_AC
L_AC
L_AC
L_AC

A Trigger set by a Function Module Call.

The Trigger class provides methods to
set the trigger and identify the triggering
context, e g. the BO, BO node, instance
key, etc.

A Trigger set by an Action Call with the
related Trigger Class.

Picture: Trigger Registry Table /SCMTMS/I_TRIG.

The helper class /SCMTMS/CL_TRIG_HELPER provides methods that allow setting a
corresponding trigger after having called an Action or a Function Module. You can call them
e.g. after the call of your own Actions and Function Modules within you own coding and use it
to set triggers defined in the above system table.

SET_TRIGGER_FOR_ACTION: Can be called after execution of Actions. It checks for
failed keys returned by the Action due to locking issues and sets the trigger for the found
keys if required. Example Call:

CALL METHOD /scmtms/cl trig helper=>set trigger for action

EXPORTING
io_message

it failed key =
is_action context =
iv_trigger id =

= lo _message

1t failed key
ls_action ctx
lv_trigger id
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it forced key
IMPORTING

eo_message = lo message2

et failed key 1t failed key2 ).

1t key async

e SET TRIGGER_FOR_FUNCTION: Can be called after execution of Function Modules. It
checks for locking issues and sets the trigger for all those keys that required it. Example

Call:
CALL METHOD /scmtms/cl trig helper=>set trigger for function
EXPORTING
it key = it key

it failed key 1t failed key

is_parameter is parameter

iv_trigger id = /scmtms/if trig c=>gs c trigger id-
tor apply chaco strategy
/scmtms/if tor strat const=>sc_fm pro
c_strategy-chaco

io _message = lo messageZ2.

iv_function module

The set triggers are registered in the Trigger Header Table /SCMTMS/D_TRIGHD. An entry
of this table provides information about the Trigger Context, i.e. which BO, BO node, instance
of this BO node (i.e. which instance key), etc. has led to setting which trigger.

When running report /SCMTMS/PROCESS_TRIGGER_BGD it tries to execute the function
related with the trigger again. The corresponding information of the set triggers comes from
the above mentioned Trigger Header Table /SCMTMS/D_TRIGHD. The report will delete
entries from the table when they could be finally executed successfully. The table so to say
represents the workload for the report. When you schedule the report to run periodically it will
continue to restart functions until they are finally executed successfully. The report will
remove entries from the Trigger Header table on successful execution.
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4.5 Implicit Enhancements
For ABAP programs, a number of so called implicit enhancement options exist, for example:

At the end of an include,

At the end of a structure definition (types, data, constants, statics),
At the start and at the end of a method or function module,

Replacing method implementations by overwrite-methods.

These options provide very powerful means to alter standard code. In some cases, there are
no other ways to enhance, for example when adding a type or data definition. In other cases,
SAP strongly recommends to use BAdIs instead, since they provide a defined interface.
Nevertheless, some of the mentioned options shall be described here to be used as a means
to create enhancements.

45.1 Use Implicit Enhancements with care

Implicit Enhancements should be used with care. The following aspects should be kept in
mind when making use of this enhancement technique:

o Detailed knowledge on the application code is required for identifying the objects to
be enhanced for a specific purpose.

e In case of methods that are not part of a stable interface, the signature can potentially
change.

e This can lead to problems in case a pre- or post-method implementation relies on
parameters from the methods signature, especially when parameters might have
been removed.

e Enhancement SPAU might become necessary after updates to analyze conflict
situations related to your Enhancement Implementations.

e In case of overwriting methods by copying the code of a standard method and
adjusting it within an overwrite method implementation, you will not get the changes /
corrections for the standard portion of your implementation.

45.2 Pre-, Post- and Overwrite Methods for existing methods

ABAP objects classes or interfaces can be enhanced by Pre-, Post- and Overwrite methods
that are executed before or after the original method implementation or in case of Overwrite
Methods replace the complete original implementation at runtime. As an example let's
assume that we have identified class /SCMTMS/CL_TOR_A_CONFIRM, method Execute as
the right method where a customer-specific behavior needs to be added. The following steps
are valid for any class and for Pre-, Post- as well as Overwrite Methods:

1) Navigate to class /SCMTMS/CL_TOR_A CONFIRM that shall be enhanced by the
implementation of a Pre-Method (Post-Methods are created the same following way) and
display the class.

e Transaction SE24 can be used, in case the class is already known.

e Transaction SE80 can be used to navigate to the class.

e Transactions /BOBF/CONF_UI and/or /BOBF/CUST_UI can be used to navigate to
implementing classes of BO node elements like Actions, Determinations or
Validations of a BO to be enhanced.

2) Now follow menu path Class - Enhance (Shift+F4) to switch the class into enhancement
mode. On the following two popups enter an Enhancement Implementation nhame and a
short text which describes the enhancement. Continue with pressing Enter.

On the second popup specify the package where you want to store the Enhancement
Implementation. In this example we store it as a local object in package $TMP.
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Other object... Shift+F5

_e Display <-> Change Ctrl+F1 5 @ Q % m o0 @ @ 'ﬂ El EI
Active <-> Inactive Shift+F8 /SCMWS/CL_ TOR_A_CUHHRM
Enhance Shift+F4
Chack y B lae & ¥ [i] = Local Definitions/Implementations =] Local Test Classes
ck A CONFIRM Implemented | Active
- o Attributes Iﬂmﬁu Events Types Alases
=] Activate Ctrl+F3
,  Run 4 G 2 06 Fitter
I Print... Wisibilicy M... Description
[/ Exit Shift+F3  kne. Public Carries Out an Action
/BOBE/IF_FRW_ACTION~EREEFARE Instanc.. Public Manipulate Object List Before Validation
IF FRW ACTION-RETRIEVE . Instanc..Public Gives the default parameters of an action
NDMODIFY_IF NECESSARY Instanc.. Protected Do an endmodify in case there are changes for the node
GET_DATA Instanc.. Protected Get the data needed for the action
CONF_ITEM AND ROOT Instanc.. Protected Confirm items and root
RETRIEVE DATA Instanc.. Protected Receive BO data

Picture: Switching the class into enhancement mode.

Create Enhancement Implementation

Enhancement Implementation ZENH_DEMO IMFL ENH
Short Text ‘|Dern0 Implicit Enh. Pre-, Post- and Overwrite Methods |
Composite Enhancement Implementation o [

Provide an Enhancement Implementation name and a short text. 7%

Create Object Directory Entry

Object R3TR|ENHO| ZENH DEMO_TMPIL. ENH

Atfributes
Package |$IMI—‘ ||:|_J
Person Responsible POLCH

Original System Choose and assign a package.

Qriginal Bnguage EN| English
Created On

Local Object || Lock Overview |21 |3

Picture: Specifying the Enhancement Implementation and package.

For the example name the Enhancement Implementation ZENH_DEMO_IMPL_ENH and
Demo Implicit Enhancement Pre- and Post-Methods as the short text. Assign the
Enhancement Implementation to package $TMP (or another package of your choice).

3) Inthe method list of the class mark the method you want to enhance. In this example it is
method Execute.

Class Builder: Change Enhancement ZENH_DEMO _IMPL_ENH

BNHlaFEDS 8 E ¥ [i] ' = Local Definitions/Implementations =] Local Test Classes Class documentation

Class/Interface /SCMIMS/CL_TOR_A_CONFIRM Implemented | Active(Enh. inactive)
Properties Interfaces Friends Attributes Methods Events Types Aliases

O parameter |M Exception & [BE@= BB |50 2 [Hih Filter

Method Level Visibilicy M... Description PreExit PostExit ™
C/BOBF/IF_E‘RW_AC‘IIIDNmEXECU‘IE jInstanc‘. Public Carries Out an Action

/BOBF/IF_FRW_ACTION~PREPRR® Instanc.. Public Manipulate Object List Before Validation

/BOBF/IF_FRW_ACTI{ :5 the default parameters of an action

Mark the method to be enhanced.

ENDMODIFY_IF NI an endmodify in case there are changes for the node
GET_DATA Instanc.. Protected Get the data needed for the action ~
CONF_ITEM AND ROOT Instanc.. Protected Confirm items and root =
< > TN <>

Picture: Marking a specific method in the list of methods.

SAP Transportation Management 9.x™ - Enhancement Guide 135



w SAP Transportation Management 9.x™ - Enhancement Guide

136

4) As an example follow menu patch Edit > Enhancement Operations - Insert Pre-Method
to add a Pre-Method to the marked method Execute.

5)

The menu (see picture below) also shows the other Enhancement Operations which can
be executed, i.e. besides the Pre-Method you could also add a Post- and an Overwrite-
Method via the same menu with the same described steps.

Moreover the last three operations in the menu allow also deleting existing Pre-, Post-
and Overwrite-Methods, i.e. you can choose these operations to roll back corresponding
implicit enhancements.

Choose F2
Find/Replace Ctrl+F
Insert line Ctr+F10
Delete Row Ctri+Fo
Create subclass Shift+F1

Maodification operations
Enhancement Operations

Cancel F12

The available implicit

Enhancement Operations.

Insert Pre-Method

Insert Post-Method

Insert Qverwrite-Methode
Delete Pre-Method
Delete Post-Method

Delete Overwrite-Methode

Picture: Available implicit Enhancement Operations.

After having chosen the required Enhancement Operation another popup will come up
and ask you to specify whether you want to enable the enhancement implementation to
have access to private and protected components of the original class. In this example
we choose option Yes.

Type of Access to Original Class

Access to Private/Protected Components of Class
/SCMTMS/CL_TOR_A_CONFIRM?

Yes Na

Picture: Specify the type of access to the original class.

For the selected method there will be a button displayed in one of the columns PreExit,
PostExit or OverwriteExit of the method list, depending on the Enhancement Operation
you have chosen. In the example we have chosen Insert Pre-Method. So the column
PreExit for the enhanced method Execute now shows a button that allows navigating to
the editor for the implementation of the Pre-Method coding. The same button would

appear in the corresponding column in case of a Post- or Overwrite-Method.

Class Build

= Change Enh,

Kol S Al

Class/Interface

Propertias Interfaces Friends

/SCMIMS/CL_TOR A CONFIRM

Attrbutes  EEGTLE Events

Types

t ZENH_DEMO._IMPL_ENH

SF [l | 3 Local Definttions/Implementations = Local Test Classes

Implemented / Active(Enh. revisad)

Alases

o parameter |1} Exception & 2=y BB 8D
Method Level
r ¥

/BOBE/IF FRW ACHION-EXECUTE  Inatanc. Fublic

/BOBF/TF_FRW_ACTION~FREFARE

/BOBF/IF_FRW_ACTION-RETRIEVE .. Instanc.. Public

Instanc.. Public

S| iR )
M.... Description
Carries Out an Action

Visibility

Filter
PreExit

[E]

PostExit

Manipulate Object List Before Validation
Gives the default parameters of an action

Class documentation

Overwrite-Exit

Click on this button to navigate to the implementation of the
Pre-Exit Method created for class method Execute

Enhancement

Picture: Navigating to the implementation of an implicit enhancement.
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6)

7

Click on the button that is now visible in column PreExit for method Execute to Implement
the Pre-Method with the coding that will be executed before the actual standard
implementation at runtime. Implementation of Post- and Overwrite-Methods is triggered
the same way where the Post-Method implementation is executed after the standard
implementation and the coding of an Overwrite-Method would replace the complete
standard implementation at runtime.

ABAP Editor: Change Include ZENH_DEMO _IMPL _ENH============FIMP

[ % M i A8 & E [i] & €5 Ppattern Pretty Printer

Include ZENH DEMO IMPL ENH===========_. Inactive (Revised)
12] EICLASS LCL_ZENH DEMO IMPL ENH TMPLEMENTATION. =
13, EIMETHOD CONSTRUCTOR. .
= EN’;;;igEE—OEECT = CORE_CBJECT. Example: At the end of the Coding Editor the Pre-Method is
T S declared (done automatically by the system) and can be
17 FMETEOD IPR_ZENH DEMO IMPL_ENH-EXECUTE. implemented.

1 o

Example: Coding of the Pre-Method that will be
executed before the standard implementation of
ariginal method Execute is executed.

o

CALL METHOD core_object->get_data
EXPORTING
io_read

it_root_key

o o
A R A S S A B A
oo

8 ENDMETHOD .
9; ENDCLASS.

B ¢ *

Scope \CLASS LCL_ZENH_DEMO_IMPL_ENH\METHOD IPR_ZENH_DEMO_IMPL_ENH~EXECUTE ABAP Ln 46 Col 6 : N...
Picture: Implementing the example Pre-Method.

Finally save and activate the Enhancement Implementation. To stress again: You should
make sure to handle the depicted implicit enhancements (Pre-, Post- and Overwrite-
Methods) with care. Keep in mind the potential problems and consequences mentioned at
the beginning of this section.

Moreover it is highly recommended to implement such enhancement code in your own
local class methods and just place the call of these local class methods into the
Enhancement Implementation. This will provide more transparency for customers and
partners as well as for SAP in case of problem analysis, support, etc. This also provides a
better overview for customers and partners over the coding that they have added with the
described techniques.
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4.6 Helper Classes provided by SAP T™M

In the last sections techniques for enhancing the business logic were introduced. Some of
them require customer or partner specific coding in available BAdIs, Implicit Enhancements,
etc. During this work many tasks to be solved with coding occur repeatedly. Also the SAP TM
standard implementation faces the situation that certain functions are needed repeatedly
many times and in a variety of use cases. This kind of reuse functions are implemented in
Helper Classes.

4.6.1 How to find SAP TM Helper Classes

Finding the helper classes provided by SAP TM is quite easy. Just start transaction SE24 and
enter /SCMTMS/*HELPERY* in the field Object Type. Then press F4 and check out the listed
classes in the search result. You can find here more than 160 helper classes that serve a
certain purpose (see short description for hints on what the class was implemented for). In
general, the Helper Classes contain the term HELPER which makes it quite easy to find them.

Repository Info Systerm: Class/Interface Find (167 Hits)

Object Type Name Short Description

/SCMIMS/CL_TOR HELPER OVERVIEW(EBEC TO Helper Class for Building Overview
/SCMIMS/CL_TOR HELPER QUANTTITY({uantity calculation metheds
/SCMTMS/CL_TCOR_HELPER ROOT BO TO Helper Class for Root-Related Tasks
/SCMTMS/CL_TOR HELPER ROUTING |Helper class for routing methods
/SCMIMS/CL TOR HELPER SERVICE (Helper Class for TOR Service Handling
/SCMIMS/CL_TOR _HELPER STAGE Helper Methods for Stages
/SCMTMS/CTL. TOR HELPER STATOS |(BO™.“=lper Class for Status-Related Tasks
/SCMTMS/CL_TOR_HELPER_STOP BO pa-u= =s—fem fes= Reles=d Tasks
/SCMIMS/CL TOR HELPER TEXI COL IOR The example Helper Class
/SCMIMS/CL_TOR_HELPER ISP el for TOR Stage Information
/5CMIMS/CL_TOR_HELFER_UI ops| 10T g -
/SCMIMS/CL TOR HELPER UNIT TST|Helper C1&ss to define Unit test data
SSCMTMS/CL TOR HELPER VALIDATE|BCO TO Helper Class for Validations

iction3a

/SCMTMS/CL_TOR_HELPER_WBN Helper Class for WBN consumpticn
/SCMTMS/CL_TOR OH CUST HELPER |(Cverview Hierarchy: Helper for maintenance view
/SCMTMS/CL_TOR_OUTE_HELPER Helper Class for B2B Cutbound
/SCMTMS/CL_TRANSPORT HELFER tranaport helper

/SCMTMS/CL_TRIG_HELPER Helper Class for Setting Triggers
/SCMTMS/CL_TR{} HELPER Helper Class for Forwarding Order
/SCMIMS/CL_TRQ HELPER BLOCE Helper Class for Block Handling
/SCMTMS/CL_TRQ_HELPER CUST TMS_TRQ: Helper Class for TR Custcmizing Access

J SCMTMS fCI._TRQ_I{E.I.PE‘.R_DEEUG /SCMTMS/CL_TR{_HELPER_DEBUG

/SCMTMS/CL_TRQ HELPER FWO_FWQ |/SCMTMS/CL_TR{_HELPER_FWO_FWQ

/SCMTMS/CL_TR(} HELPER ITEM TM5_TRQ: Helper Class for Item Handling

fSCMIMS/CL_TRQ HELPER SERVICE |TMS_TRQ: Helper Class for TRQ Service Handling ~
~

<> L

6| 2T [ | new Selection |[T|| 36
Picture: F4-Help with /SCMTMS/*HELPER* in SE24.

As you can see in the picture above there are multiple Helper Classes found that by naming
convention relate to a certain Business Object. Class /SCMTMS/CL_TOR_HELPER_STAGE
is an example for a class that contains functionality to extract Stage information of a set of
given Freight Orders. Other reuse functionality in the context of the TOR Business Object is
implemented in further Helper Classes /ISCMTMS/CL_TOR_HELPER_XXX.

4.6.2 Why using SAP TM Helper Classes?

As indicated, there are certain functions that are required in many different use cases. It
therefore made a lot of sense to implement such reuse functions in helper classes that can be
reused.

Example: Instead of implementing the logic for extracting the stages of a Freight Order again
and again with the risk of creating many different ways to do one and the same thing, this
function is available in one of the Helper Classes that come with SAP TM. In this example
instead of an own implementation, the developer could use method GET_SATGES of the
helper class /SCMTMS/CL_TOR_HELPER_STAGE. With its importing parameters this
method allows e.g. specifying a list of Freight Orders (e.g. with their Root Keys) and a few

SAP Transportation Management 9.x™ - Enhancement Guide 138



SAP Transportation Management 9.x™ - Enhancement Guide 139

other parameters that determine what Stage Details shall be returned. In the exporting
parameters the corresponding data is then returned.

It its recommended to check for available reuse functionality provided in the Helper Classes
before making the decision for an own specific implementation. The following aspects should
be considered:

e Reduction of development time by reusing existing functions and methods:
SAP TM Standard development has already implemented numerous functions and
methods that server a specific purpose and are reused throughout the SAP TM
application in all functional areas. The Helper Classes can help to reduce your
development time by reusing already existing functions and methods.

e Prevention of multiple approaches for one and the same function:
You have one single place in coding that realizes the required functionality which helps to
keep the application consistent in terms of how a specific function or logic is realized and
executed. The Helper Classes represent a single point of access.

e Preventing inconsistent data retrieval:
Some SAP TM information like e.g. the Stop and Stages information of Freight Orders is
stored in a way that multiple Business Object nodes are involved to represent the data in
a very flexible way. Stop and Stages information of a Freight Order e.g. is represented by
the STOP and STOP_SUCCESSOR node of the related TOR Business Object.

Accessing this data should not be implemented by yourself if you do not exactly know the
underlying data model. Using the methods of the Helper Classes ensures that you access
this data exactly with the same consistent and performing logic like the SAP TM standard
application.

Nevertheless when reusing helper classes and their methods you should always test and
verify the provided functionalities. Make sure that in your use case the reused classes and
methods really return the required data and prevent reading unnecessary data or executing
unnecessary calls, i.e. follow the principle “as much as necessary and as few as possible”. As
standard development is continuously optimizing the performance of the helper classes and
their methods you should always make sure that they also perform well in the context in which
you used them, i.e. they may not perform well if they are used in a non-ideal context.
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5 User Interface Enhancements

This chapter provides the basics on how to enhance the user interface of TM 9.0. As
mentioned in sections 2.2 and 2.3 the user interface is built with the help of the Floor Plan
Manager (FPM) and the Floor Plan Manager BOBF Integration (FBI). These two frameworks
enable enhancing a user interface via configuration rather than having to implement additional
code.

This document can for sure not cover a complete description of FPM and FBI. It therefore
concentrates on the very basic things that customers and partners need for creating basic
and common enhancements of the Ul by adjusting the standard configurations of the TM user
interface. The examples used here are based on the Freight Order Ul but the principles and
techniques are valid for any other TM user interface too. For more complex user interface
enhancements, it is recommended to build up more detailed FMP and FBI knowledge.

5.1 FPM - Floor Plan Manager

Since release 8.0, SAP Transportation Management uses the Floor Plan Manager (FPM) to
realize its User Interfaces. FPM is a Web Dynpro ABAP application that provides a framework
for developing new Web Dynpro ABAP application interfaces consistent with the SAP Ul
guidelines. FPM allows a modification-free composition of discrete User Interface Building
Blocks (UIBBs) which are compliant with the mentioned guidelines.

Generic Ul ¢

Building —
Blocks Ul Building

. Blocks
Ersmded by $ developed
for a specific
(Generic) PUPOE.

Feeder
Classes

provide the ¢ ¢

application
data to the
GUIBBs.

Picture: FPM Overview.

5.1.1 User Interface Building Blocks

The Web Dynpro ABAP Floorplan Manager (FPM) is a framework which composes
application specific views (UIBBs) to an application. This allows a homogeneous high-level
application structuring and interaction behavior. Instead of building the User Interface as an
individual Web Dynpro Application, FPM centrally provides predefined UIBBs, so called
Generic Ul Building Blocks (GUIBBSs) that can be reused to create UIBBs. GUIBBs used in
the TM 8.0 User Interface are:

e Overview Pages (FPM_OVP_COMPONENT): Defines the general layout of the screens.
It displays a title bar, a tool bar as well as one or more UIBBs.

e Form GUIBB (FPM_FORM_UIBB): A flat collection of input elements which displays the
content of a (flat) structure — must use a form-compliant Feeder Class.
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e List GUIBB (FPM_LIST_UIBB): Displays the content of an (internal) table — must use a
list-compliant Feeder Class.

e Tree GUIBB (FPM_TREE_UIBB): Displays the content of an (internal) table in a
hierarchically way — must use a tree-compliant Feeder Class.

e Tabbed GUIBB (FPM_TABBED_UIBB): Used to display a tab strip including further
UIBBs with an optional master UIBB on top of it — does not require a Feeder Class
(sometimes misused for layout purposes which it was not designed for).

The application only provides the data and a layout configuration to these GUIBBs. The
rendering is handled by the framework itself. Generic Ul Building Blocks provide a
comprehensive way of creating or changing User Interface Compositions, without the
necessity to change the underlying application code base and thereby offering a concept for
modification free customer Ul enhancements. The composition (configuration) of those
building blocks takes place in a design time application (in this case a Web Application) where
all the necessary field attribute, positioning and layout properties are assigned or composed.

GUIBBs are design templates for which, at design time, the application defines the data to be
displayed along with a configuration. The concrete display of the data on the user interface is
not determined and generated by the GUIBB until runtime. This is done automatically using
the configuration provided.

5.1.2 Feeder Classes

Necessary or mandatory application specific information will be supplied by the application
itself via a so called Feeder Class implementation. Feeder Classes are based on a predefined
interface definition providing all necessary methods and corresponding signatures for
standardizing the communication between the application and the GUIBB. With these Feeder
Classes the application

Provides a field catalogue to the GUIBB design and runtime.

Provides the data at runtime.

Accepts Ul changes at runtime by calling application middle ware.

Handles user interactions (events) at runtime by calling application middle ware.
Provides field control data to control visibility and changeability of Ul elements.

The Ul Administrator or Designer can

e Create Ul layouts as a Web Dynpro Configuration for the standard GUIBBs.
¢ Put together such discrete GUIBB configurations in an application configuration.

In the traditional approach, the Ul developer develops multiple Web Dynpro Components with
fixed view layouts and delivers a fully assembled application. With this approach, realizing
customer-installation specific Ul variants requires modification of such applications.

With the FPM approach, it is possible to enhance application user interfaces and fit them to
your business needs, based on configuration instead of modifications. Besides the GUIBBs,
FPM still allows the implementation and usage of freestyle UIBBs that can be realized
individually to serve specific purposes that cannot be handled via GUIBBs.
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WD Component 2

‘WD Component1 WD Componentn
Configuration n

Configuration 2

Configuration 1

Feeder 1 Feeder 2 Feeder n

Picture: Traditional and FPM Ul development approach.

At runtime, user interactions are handled by FPM events that pass an FPM phase model
(Event Loop). Within the FPM event loop specific methods are called that are based on a
predefined interface definition and corresponding signatures in order to standardize the
communication between the application and the GUIBB. A Feeder Class implements such a
predefined interface for a specific GUIBB, e.g. the interface IF_FPM_GUIBB_FORM for Form
components. Important methods are:

e INITIALIZE: Called at runtime when the form is created. It is the first feeder method which
is called from FPM.

e GET_DEFINITION: Allows the feeder to provide all necessary information for configuring
a form: the list of available fields and their properties and the list of actions (FPM events).

e FLUSH: The first feeder method which is called during an event loop. Whenever an FPM
event is triggered (this includes all round trips caused by the form itself) this method is
called. Use it to forward changed data from the form to other components in the same
application.

¢ PROCESS_EVENT: Called within the FPM event loop. The FPM PROCESS_EVENT is
forwarded to the feeder class. Here the event processing can take place and this is where
the event can be canceled or deferred.

e GET_DATA: Called within the FPM event loop. The FPM PROCESS_BEFORE_OUTPUT
event is forwarded to the feeder class. Here you specify the form data after the event has
been processed.

There are two options when building an FPM-based application. First option: Individual
Feeder Classes. Each GUIBB has its own individually implemented feeder class. Second
option: Usage of Generic Feeder Classes that are provided with the contextual information via
feeder parameters. In SAP Transportation Management, the second option was chosen. The
advantage is that the feeders need to be implemented only once (high reuse) and
enhancements in the feeder logic are implemented in less feeder classes.

5.1.3 Wire Model

The wire model is used to create a running FPM application by pure configuration (or at least
with a minimal coding effort). The runtime interdependencies between UIBBs are defined by
configuration entities called “wires” which are based on reusable “connector” classes
implementing the dependency semantics. The primary use cases for the wire model are
object models with generic access interfaces like BOPF.
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A wire controls the runtime interdependencies between two UIBBs, i.e. they determine the
data content of the target UIBB depending on user interaction changing the “outport” of the
source UIBB. Outports can be of type lead selection, selection or collection. For example,
changing the lead selection in a list of Forwarding Order Items may change the data content
of another list displaying the associated Item Details.

Application areas or object models define their own namespaces for which their connector
classes, feeder model classes can be reused. Moreover, they typically need to provide a

transaction handler class which manages transaction events like “save”, “modify” or “check”
and global message handling.

Wires are defined on the level of the Floorplan Configuration. For each model UIBB contained
in the Floorplan Configuration, a source UIBB with specified outport can be defined.
Furthermore, a connector class and, potentially, connector parameters must be maintained. If
the Floorplan contains composite components (tabbed components), the model UIBBs
contained in the tabbed components can also be wired. However, in order to provide better
reusability of composite components, it is also possible to define intrinsic wiring for tabbed
components. A tabbed component can define a model UIBB as a “wire plug” (this is usually a
master UIBB), which serves as an entry point for the wiring of the tabbed component from the
enveloping Floorplan component. If a wire plug is configured for a tabbed UIBB, only the wire
plug UIBB can be wired from outside.

An example for using a wire is provided in section 5.4.3 where a new tab is added, based on
an extension sub node.
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5.2 FBI - Floor Plan Manager BOPF Integration

The Floor Plan Manager BOPF Integration (FBI) is used in SAP Transportation Management
8.0 to integrate FPM with the BOPF-based Business Objects. FBI provides generic FPM
application feeder classes together with the relevant application configuration that allows
consuming services of Business Objects modeled in BOPF. These BOPF services can be
used seamlessly in a modification-free Ul environment.

FBI provides the following functionalities that support the communication and corporation
between FPM applications and BOPF-bases Business Objects:

e Editing data of BO node instances in the standard GUIBBs FORM and LIST.
e Accepting action parameter values and invoking corresponding actions on BO node
instances.
e Overview Search (OVS) based on BO node queries.
e Input of external IDs on initial screens and subsequent conversion of these external IDs
into internal (technical) IDs (Alternative Key Conversion).
e Ul-specific services are supported:
o Navigation to multiple targets.
o Calling dialog boxes and editing application data in these dialog boxes.
o Support of Ul-specific non-BOPF actions.

FPM FBI Controller £ BO Layer
Flush ’ Hifi- ‘
—),‘ > Modific. >
L Buffer ‘ el
| - 4 _/'“ Vi
- .
e e
5= d
/7\’/
Process -~ Sy o7 Y
Event b~ - 'l, i~e - ’l.
L : N P
P Change [Pe————
FBI . FBI . -:Notiﬁcations: | Messages 1
Feeders View Instance AN ) 4§ i
[ Get Data
Helper Class Exit Class Dot Node Property €
Class Buffers Buffers
| = =

Picture: Technical relation between FPM, FBI and the BO layer.

Some concepts/entities of FBI that will be relevant for the Ul enhancement topic described
later in this document:

5.2.1 FBI View (design time)

FBI Views are the place where the design time Ul structure of a building block is defined.
Moreover, it contains the classes for conversion/mapping of BOBF BO data to this Ul
structure. An FBI View is closely related to a single BO node. But “Related Views” are also
supported. They allow extracting data from multiple BO nodes into a single Ul structure.
Actions that are not related to the BO are also defined in the FBI View (FBI views are stored
as a configuration of Web Dynpro Component /BOFU/FBI_VIEW).
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Component Configuration /SCMTMS/FRE_ORDER_ITM Example FBI View for the
Freight Order ltems screen.
,0‘ Edit (1) Check E New Window Enhance Properties

~  Component-Defined

Related Views Field Groups Field Descriptions Actions Field Mapping Usage il Component Config
Business Object: /SCHMTMSITOR Further detalls of the FBI View like

Noge: [TEM_TR information on related views, actions, etc.

Node Ul Structure: /SCMTMS/S_UI_TOR_ITM_TR
Mapper Class: /SCMTMS/CL_UI_CONVERSION_TOR

ExitIntfce Class: /SCMTMSICL_UI_VIEWEXIT_TOR

Read-only:
No Retrieve: The main header information of an FBI
No Property View with related BO, BO node and Ul
Expose Domain Values structure; Mapper (Conversion) Class and
DDIC Checkivalue Exit Class can be specified here.

Tech Fields Struct
Output Struct:
Crealed By FLORESCU

Created On: | 07.08.201013:18:40
Changed By. MORMANN

Changed On: | 07.03.201115:59:38

Picture: Example FBI View.

e Header:
- Contains the mandatory part: Business Object and Node.
- Optional Ul Structure (if not specified, then node structure is used).
- Optional Mapper Class (if not specified, MOVE-CORRESPONDING is used).
- Optional Exit Interface Implementation Class (details later).
- Additional settings, like Read-Only, etc.

¢ Related Views (optional):

- Allows the definition of a chain of Views to read data from more nodes (e.g. when
information coming from several nodes shall be combined into one flat Ul structure to
be displayed in a list).

- Each related view is included with a mandatory suffix. This helps preventing collisions
in case in two or more involved Views attributes with the same name appear.

e Field Descriptions (optional):
- Can be used to specify additional properties for structure attributes.
- These settings are passed to the FPM field catalogue.
- E.g. Sorting Allowed, Allow Filter, Domain Fixed Values, Fixed Values, F4-Values
from Code Value List etc.

e Actions (optional):
- Allows definition of new Event IDs.
- For the new Event IDs, as well as for the existing ones (Standard FBI and BO
Actions, which are taken into account automatically), you can specify additional
settings:

o Set specific Name and Tooltip (via OTR aliases) — they will be passed to the
FPM action catalogue.

o Specify another Event ID, whose enable/disable properties are to be
inherited.

o Specify whether the action is allowed to be triggered in read only mode.

o Specify whether the action is allowed to be executed only when a record is
selected.
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o Specify navigation target (in this case, FBI calls Navigation Class instead of
Standard handling).

5.2.2 FBI View Instance (runtime)

The instances of an FBI View hold the keys of the displayed instances (coming from the wires
that UIBBs are connected with). An instance e.g. prepares modifications, executes actions
and posts change notification to the controller. It reacts to the FBI-specific SYNCUP Event,
i.e. it evaluates change notifications and determines which of the keys must be refreshed.

Moreover it reads the data from node buffers or from the BO layer in case of modified keys.
Where required it also calls conversion classes for the modified records (e.g. to convert a
document ID into its corresponding technical key). A view instance calls available Exit
methods at the appropriate places.

5.2.3 FBI Controller (runtime)

The FBI controller is responsible to do the orchestration between FBI View instances and the
BO layer. It does not contain any application logic but only provides the technical framework
for the orchestration. It provides a Modification Buffer for changes done on the Ul that are
then forwarded from there to the BO layer, i.e. it centralizes the BO Layer responses. It also
collects the change notifications coming from the BO layer that then need to trigger updates
on the Ul

Further buffers hold the information on the nodes read from the BO layer and the properties of
nodes and their attributes. The properties determine e.g. whether an attribute is a mandatory
field or is ready for input. Moreover, these buffers help to avoid redundant BOPF service calls.

5.2.4 Conversion Classes

When data is send from the BO layer to the Ul, the conversion class is called to convert
technical attributes into their clear text representation. The same conversion class is also
called when data is send from the Ul back to the BO layer, i.e. it converts clear text
information in to its technical representation.

Conversions are done immediately after retrieval of data and shortly before sending
modifications to the buffer. A conversion class is specified in the FBI View definition.
Implementations of Conversion Classes do always inherit from TM super class
/SCMTMS/CL_UI_CONVERSION. Each redefinition of the super class must define its own
mapping table in method BUILD_MAP_TABLE. The super class already contains a few
generic (bidirectional) mapping rules which are based on field naming conversions:

- Mapping rule for Date-Time Conversion: The conversion rule maps a field of type
TIMESTAMP into its Date, Time and Time Zone part. A BO node attribute FIELD of type
TIMESTAMP is automatically converted with this rule if the Ul structure contains the
attributes FIELD_D (Date), FIELD_T (Time) and FIELD_TZ (Time Zone).

- Mapping rule for Date-Time Conversion into String: The conversion rule maps a field
of type TIMESTAMP into a String. A BO node attribute FIELD of type TIMESTAMP is
automatically converted with this rule if the Ul structure contains the attribute FIELD_TTT
(Formatted Date).

Mapping Rule for Alternative Key Conversion: The conversion rule maps a BO node
foreign instance key into its corresponding foreign readable ID. For this, it uses e.g. the
BO key, the BO node name and the alternative key for this node defined in the node Meta
Data.
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- Mapping Rule for Code List Conversion: The conversion rule maps a BO code into a
readable Ul code value. A BO attribute FIELD with its code value X is converted into its
readable Ul code value if the Ul structure contains the attribute FIELD_TXT.

5.2.5 Exit Classes

The generic feeder classes usually take care of all communication aspects between the
corresponding GUIBB and the application. Nevertheless, there might be use cases that
require a more specific implementation. For this, an Exit Class can be specified in the FBI
View definition. Exit Classes provide many extension options and are the recommended
means for adapting the standard FBI processing to customers and partner’'s needs.

Exit Class implementations inherit from TM super class /[SCMTMS/CL_UI_VIEWEXIT_CMN.
An Exit Class implements the following FBI Exit Interfaces:

- Core Interface /BOFU/IF_FBI_VIEW_EXIT_INTF: The interface does not have any
interface methods but the Exit Class implements it for enabling FBI to instantiate an
object from this class.

- Definition Interface /BOFU/IF_FBI_VIEW_EXITINTF_DEF: The methods of this
interface offer the possibility to influence the processing of FPM phases Initialization and
Get Definition (“one time” phases). Its implementation is optional.

o Method ADAPT_FIELDS: Modify the field catalogue.
o Method ADAPT_ACTIONS: Modify the action catalogue.
o Method ADAPT_DND_DEFINITON: Modify drag & drop definitions.

- Definition Interface /BOFU/IF_FBI_VIEW_EXITINTF_RUN: The methods of this
interface offer the possibility to influence the processing of User Interactions (at each
round trip). Its implementation is also optional.

o Method ADAPT_CHANGE_LOG: Modify the list of screen changes before
converting them into BO modification records.

o Method ADAPT_EVENT: Intercept and process any event that arrives in the
underlying FBI view. If custom event IDs were added to the FBI View, this is the
place to implement the action handling for them.

o Method ADAPT_MESSAGES: Modify the returned messages from the Modify
and DO_ACTION service calls.

o Method ADAPT_DATA: Modify the data before it is passed to FPM. The data is in
the concatenated format (all related views in the chain plus the reference fields).
Thus, the component of the Ul structure must be accessed with ASSIGN
COMPONENT...

o Method ADAPT_FIELD_PROPERTIES: Modify the field properties of this view (at
column level, these values are merged with the properties from the reference
fields of the data structure).

o Method ADAPT_ACTION_PROPERTIES: Modify the enabled/disabled properties
of this view's actions.

o Method ADAPT_SELECTION: Modify the selected lines (in list and tree).
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5.3 General remarks on user interface enhancements
Some general remarks for creating user interface enhancements:

Basic enhancements ideally can be done without any coding. For more complex user
interfaces and enhancements, coding might be required, e.g. implementation of the Exit
Class Methods mentioned in the last section. The examples in the following sections try
to illustrate both.

Each TM user interface is build up from so called User Interface Building Blocks (UIBBs)
as already described in sections 5.1 and 5.2. Each of these building blocks has a
configuration that can be adapted by partners and customers.

The standard configurations will remain untouched. Configuration Enhancements can be
created e.g. in a development system and get transported to a test or production system.
The client of the system where you do the Ul enhancements must be set up in a way that
it allows development and transporting configurations.

Enhancements can also be deleted again. After deleting e.g. an Enhancement of a
configuration, the original standard configuration is in place again for processing the
corresponding user interface.

As per TM 9.0 the navigation to relevant configurations has been simplified. You just
need to start the required User Interface and use the Technical Help link from where you
then can navigate further to the different configurations that make up the UL.

Buginess Context Viewer

New Freight Order with Subcontracting $1

Save [ || Schedule ;|| FollowUp | | | Check || Calculate Charges ,| | Scheduling || Subcontracting , | | Fixing .|| SetStatus , & &
Setltem Status Cancel Document Print , Customs O‘
User Settings |
- General Data  Enhancement Node Demo Dats Conditions  Document Flow  Charges =
a
Display Quick Help
General Information More Field Help .
Technical Help... Carrier. [u)
. X SCAC I
Delete input history for user SCMSUPPORT
EXECGUNg Carrier ol
Document Type: 1000 Freight Order with Subcontracting Communication Pary P
Description:  Freight Orderwith Subcontracting Click the right mouse button to [l
get this context menu. Then
choose Technical Help... =
Resource Capacity 0

Vehicle
Registration CountryiNo
Weight
Wolume.
Trailer:

Registration Countryilo

Total Distance:
Total Duration (hh:mmy

First Activity:

[uNl[="

Last Activily
Number of Visits

Loading Stops

KM
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Schedule:

Picture: Invoke Technical Help... to navigate to Ul configurations.

Place the mouse pointer on the Ul section of interest and click the right mouse button to
display the context menu (see picture above). Then click on Technical Help. On the
following screen, you get an overview of the current application configuration, the start
configuration (Web Dynpro Component Configuration containing all sub-elements and
their configurations) and the configuration of the current view, i.e. the part of the display
that you marked before.
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Technical Help B X
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Picture: Technical Help for a selected Ul section.

e On the Tab Web Dynpro Application of the technical help screen you can find the
application configuration in section Application. Click on the link to navigate to the
application configuration where you can display (and adjust) general application
parameters.

e |n section Start Component of the same screen you can find the leading Web Dynpro
Component Configuration (WDCC). Three links are listed here.

Component Configuration:

It represents the starting configuration of the corresponding application and contains all
sub-elements (UIBBs, Views, etc.) with their related configurations. When the start
configuration is displayed you can navigate further to all sub components of this
application.

Component Customizing:

In the component configuration you can only see the standard content. Only in the
Component Customizing you can later on see the Enhancements that you did for a
standard configuration. Moreover, only here you can add Enhancements to existing
configurations.

Make sure that in transaction SICF the corresponding Service is activated. You can check
this under the following path: sap - bc > webdynpro - sap - customize:component. In
case the service is not active, let your system administrator activate it. Otherwise you
cannot create any Ul enhancements.

Personalization:

When following this link you get to the personalization settings for the specific application,
i.e. here you can see all personalization settings of each authorized user as well as the
general personalization settings for the application that are valid for all authorized users.

e In section Current View you can find a link to the Component Configuration and
Component Customizing that you have marked with the mouse pointer to start the
technical help, i.e. it allows navigating to the configuration and customizing of the Ul
component that currently has the focus.

e To create enhancements, you need to start the corresponding user interface from the

SAP user menu or from within NWBC. Within the user interface you can then use the
mentioned technical help (as per NW 7.31).
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e A UIBB might in turn include other UIBBs. So when entering the configuration of a UIBB
in the configuration editor you may have to navigate to further configurations in the
Configuration Editor to get to the specific UIBB’s configuration that shall get
enhancements.

e There is another option to identify specific User Interface building blocks and their related
configuration to be enhanced. When starting the User Interface from the SAP Menu (i.e.
the “standalone” Ul) you can add the following parameter to the URL of the User
Interface: sap-config-mode.

In the browser, simply place &sap-config-mode=X at the end of the URL to switch the
User Interface into the Customizing Mode. When setting it to blank (instead of X) you
switch of the Customizing Mode again.

Note: This parameter can unfortunately still not be used for Uls started within NWBC.

o Example: Assume we want to enhance the user interface of business object Freight
Order.

a) Start the user interface to be enhanced from your user menu to use it in your

browser.

©) Display - Mozilla Firefox [_[O] =]
Datei Bearbeiten  Ansicht  Chronik  Lesezeichen  Extras  Hilfe

|E’."\'Display | + ‘

6 &30)sap/befwebdynprofscmtms(fre_order?sap-client=8008sap-language=EN&sap-theme=sap_o C ‘ |E’- Google J. | ‘ ﬁ
Display The URL of the standalone Freight Order UL
+/ Continue Ll é|@.

# Fraight Order, [l

Picture: Example — Standalone Freight Order Ul with its URL.

b) At the end of the URL enter the following additional parameter: “&sap-config-
mode=X" to enable enhancing/customizing this user interface. On the screens you
will now see an orange bar with the text Customizing Mode, indicating that you are
now exactly this mode.

©) Display - Mozilla Firefox [_[O] ]
Datei Beatbeiten  Ansicht  Chronik  Lesezeichen  Extras  Hilfe
‘E’:\' Display I + |
6 wofsemimsfre_order?sap-cient=800&sap-language=ENgsap-theme=sap_corbufsap-config-mode=2 | |E— Google r. | ‘ ‘ﬁ’
Customizing Mode
Display

The URL of the standalone Freight Order Ul
+ Confinue with parameter SAP-CONFIG-MODE =X i.e. Lll&l &l £ll@.
with the customizing mode switched on.

* Freight Order; m

Picture: Adjusting Parameter SAP-CONFIG-MODE in the URL.

c) Now click on the button (icon) Show Customizable Areas. This will now allow you to
move the mouse over the different Ul parts. Where ever a configurable component is
detected, it will be marked with a little “wrench” icon that you can click on to start with
enhancing this specific part (UIBB) of the Ul. You will get directly to the Configuration
Editor for the selected UIBB.
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) Display - Mozilla Firefox |_ (O] x|
Datei  Bearbeiten  Ansicht  Chronik  Lesezeichen  Extras  Hilfe
|SDi5p\ay I + |
& : yriprojsc o dar?s: S | [P conge ol & #
— Click on icon/button Show —
Customizing Mode Customizable Areas to identify UIBBs
. that can be customized/enhanced.
Display et EWEI
+ Cantinue & & || & @.
When moving with the mouse over an UIBB that Click on the *wrench” icon to get to the
can be configured, it will be highlighted as shown. configuration of the highlighted UIBB.

Picture: Identifying UIBBs that can be customized / enhanced.

The simple example above shows the initial screen of the Display Freight Order UI.
The described procedure of course works when you now continue and display a
discrete Freight Order Document. On the next screen you can identify all UIBBs that
make up the corresponding Freight Order Ul or any other Ul that you take a look at in
Customizing Mode.

e A UIBB might in turn include one or more other UIBBs. When entering the configuration of
a UIBB, within the configuration editor you may have to navigate to further configurations
of such “sub” UIBBs to get to their specific configurations if they are supposed to get
enhanced.

e When starting the configuration editor (in Customizing Mode) for a specific UIBB
configuration that has not yet been enhanced, the system will always notify you with a
corresponding error message: Object Component Customizing xyz does not exist.

£) Component Configurator for the Administrator Layer - Mozilla Firefox

Datei  Bearbeiten  Ansicht  Chronik  Lesezeichen  Extras  Hilfe

|E Display X II\' Caomponent Configurator For the Administ. . 3 | 4=
2) Click on button New to create
anew component customizing for |

the given UIBB

é :ap.corpi5 1680 sap/befwebdynprofsap/customize_component?sap-theme=sap

Editor for Web Dynpro ABAP Component Customizing

+ Continue in Change Mode | | & Continue in Display Mode | | Clear | | [Mew | T || [y | | OtherFunctions ,

1) A UIBB that has not yet been
enhanced and does not yet have
a component customizing, will

issue this related error message.

A Cbject Corponent Custornizing SSCMTMEMDCC_TOR_INIT_SCREEN does not exist

Select the Web Dynpro component that you want to customize
Component Mame:  FPM_FORM_UIBE [l Configuration 10: * |J‘SCMTMSJWDCC_TOR_INIT_SCREEN @|

Advanced Settings:

Picture: Creating the initial Component Customizing.

The required Component Customizing can now be created by clicking on button New
which will first of all raise a popup where you can provide a description for the new
Component Customizing.

Create Customizing O X

Config ID: /SCMTMSAMWDCC_TOR_INIT_SCREEM

Diescription: |Demn Enh.|- Creating & Compaonent Custamizing |

1) Enter a description.

2) Click on button OKto continue. Cancel

Picture: Enter a description for the Component Customizing.
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The System will now ask you to assign either an existing Transport Request or create a
new one that will carry all the adjustments for later transport from your development
system to a test or production system.

Select Transport Request [l 4

Transport Request Selection

TDAT. WDY_CONF_USER

= Choose from Table
Description RegquestTask Uger Mame
* Custormizing Reguest

Cemo Enh.Compone. EMTKS00685 SCMSUPFPORT

Free Selaction of Transport 1) Choose a customizing request for
later transport of your enhancements.

Mew Transport Request

Ma Transport Request X
Alternative: Create a new Transport

Request from here by providing a

- _ related description.
Technical Information P

Chject Type: TDAT
Object Narne: WDY_CONF_USER

2) Click on button OK'to continue. Cancel

Picture: Assigning or creating a Transport Request for Enhancements.

e So enhanced configurations or Component Customizing can be transported e.g. from the
development system to the test system and further to the production environment after
successful test.

Adjustments / enhancements of existing component configurations can be considered as
customizing, i.e. in this case you enhance an existing standard object.

But: When you add completely new UIBBs (i.e. your very own configurations) to integrate
them into an existing Ul, the configuration, FBI View, etc. that you create are actually new
objects that will be stored in your own package as your customer / partner specific
objects. They can be attached to a workbench request

e Transporting as well as deleting created Component Customizing is also possible via a
corresponding Web Dynpro application that can be started with the following general link
which has to be enhanced with information on server and port, depending on where you
want to start the tool.

http://[server]:[port]/sap/bc/webdynpro/sap/wd analyze config comp

Example:
http://ukwtr9x.wdf.sap.corp:80089/sap/bc/webdynpro/sap/wd _analyze config comp
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©) WD_ANALYZE_CONFIG_COMP [Web Dynpro for ABAP] - Mozilla Firefox |_ (O] ]
Datei  Bearbeiten  Ansicht  Chronik  Lesezeichen Extras  Hilfe
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Picture: Initial screen of the WD_ANALYZE_CONFIG_COMP tool.

On the initial screen of the tool you can select configurations by different criteria
(Component Name, Configuration Name or Author). Examples:

Enter e.g. /SCMTMS/WDCC_FRE_ORD* to search for UIBB configurations that are used
for the Freight Order Ul. Or enter /SCMTMS/FRE_ORD_* e.g. search for FBI Views used
in the context of the Freight Order Ul.

) WD_ANALYZE_CONFIG_COMP [Web Dynpro for ABAP] - Mozilla Firefox
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more.., Config ID Component Description
. 3 FSCMTMSIFRE_ORDER_CARGO_OWVW JBOFLIFBI_VEW Freight Order: Cargo Management
3 ISCMTMS/FRE_ORDER_CARGO_OVW_ITM JBOFLIFBI_VIEW Freight Order: Cargo Management- ltem
3 ISCMTMSIFRE_ORDER_CND JBOFLUFBI_VIEWW Freight Order: Terms and Conditions
3 ISCMTMSIFRE_ORDER_CURR_STOP JBOFLIFBI_VIEWY Freight Order: Current Stop
L] ISCMTMS/FRE_ORDER_GEN JBOFLUIFBI_VIEW Freight Order: General Data

HML Display Tewds

Explicit Configuration Data Implicit Configuration Data

Explicit Configuration Data

Mode Mame

Path Affribute Value
CONFIGURATION_CONTEXT  CONFIGURATION_CONTEXT.000001
FIELD_DESCRIPTIONS CONFIGURATION_CONTEXT.000001. FIELD_DESCRIPTIONS
FIELD_DESCRIPTIONS CONFIGURATION_CONTEXT.000001 FIELD_DESCRIPTIONS 000001
FIELD_DESCRIPTIONS CONFIGURATION_CONTEXT.000001 FIELD_DESCRIPTIONS.000001 UI_STR_FLD

4

D =
3

Picture: WD_ANALYZE_CONFIG_COMP tool with selected Configurations..

When clicking on button Delete the selected Configurations are deleted after
confirmation. To transport selected Configurations (e.g. your own UIBB Configurations)
click on button Transport. On the following popup you can enter either an existing
transport request or create a new one.
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WD_ANALYZE_CONFIG_COMP [Web Dynpro for ABAP] X

Do you really wwant to delete configuration "Freight Qrder: Cargo Management'?

. - es || Mo
Deletion Dialog

Picture: Confirm deletion.

WD_ANALYZE_CONFIG_COMP [Web Dynpro for ABAP] [ X

Package: §SSCMTMSAN_ChM You can use an
existing Transport
s Use Existing Transport Request or create a
RegquestTask: ! new one.
Create MNew Transport Reguest
Short Description:
Transportation Dialog Cancel

Picture: Using an existing or creating a new Transport Request.

e When you click on the link Goto Personalization you can see all personalization records
for the selected Component Configuration. In the list of Component Personalizations you
can find entries / records that represent user specific settings, e.g. User = ABCDE and
User Scope = U or entries / records that are valid for all users, i.e. User = * and User
Scope = A. Using the buttons Transport and Delete allows transporting and deleting
selected entries. The link Call Customizing Editor allows starting the related editor.

backloselection | | Personalization Dialog From the list of Component Personalizations you can
. A~ transport and delete Personalization data for the selected
List of Component Personalizations
Component.
Transport || Delete | | Call Customizing Editor
0 Wser UserScope  Component Config ID Config. Yariant  Initial View  Description Configuration Type  LastChanged By  Changed On =
. et A FPM_OVP_COMPONENT FSCMTMSAMWDCC_FRE_ORDER Demo Enh_Field Edension 00 SCMSUPPORT 05102012
BHAT u FPM_OVP_COMPONENT JSCMTMSWDCC_FRE_ORDER Demao Enh. Figld Edeénsion 00 BHAT 17102012
BROEKEMIER U FPM_OVP_COMPONENT ISCMTMSMWDCC_FRE_ORDER ; BROEKEMIER 02062013
An entry with User * and User Scope A
C5135344 u FPM_OVP_COMPOMNENT JSCMTMSWODCC_FRE_ORDER . - . 5125344 19.09.2012
indicates that this is a personalization /
5151703 u FPM_OVP_GOMPONENT  JSCMTMS/MDCC_FRE_ORDER 5161703 B092012

enhancement / customizing valid for all
users while other entries are only valid

ImplickPersonaitzation _[) XML Display for a single specific user

Explicit Personalization
Palh Atribute value Final ~ Can Be Translated Text
. CONFIGURATION_CONTEXT [1]
CGONFIGURATION_CONTEXT.000001
CONFIGURATION_CONTEXT.000001.0VF_APPLICATION

0
[
CONFIGURATION_CONTEXT.000001.0VP_APPLICATION.000001 0
0

CONFIGURATION_CONTEXT 000001 OVP_APPLICATION 000001 CONTENT_AREA

Picture: List of Personalizations.

¢ When clicking the link Start Configuration Editor the Editor is started for the selected
Component Configuration (i.e. in Customizing Mode) were you can adjust existing or
create new enhancements.

In the following sections different Uls will be used to demonstrate enhancement use cases.
As mentioned, the principles and techniques used in these examples can be applied for any
other TM Ul too. The next section describes how to do a simple field extension on the Ul. This
section will also describe some more detailed aspects of the Configuration Editor which will
be used in general, i.e. the descriptions provided in this next section also hold for other Ul
configuration enhancements and creating new customer / partner specific configurations.
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5.4 Enhancing the User Interfac

5.4.1 Field Extensions

155

e

A very basic and common example for extending the user interface is adding additional fields
on an identified building block that shall carry this additional information. The following

example shows how to get a group of extens
Freight Order UI.

ion fields onto the tab General Data of the

1) Start the Freight Order Ul for displaying Freight Orders from the SAP user menu and set

the configuration mode in the URL (Para

meter sap-config-mode = X) for the Ul as

described in section 5.3. Click on button Show Customizable Areas.

Datei  Beatbeiten  Ansicht  Chronik  Lesezeichen

(]

Extras  Hilfe

7 Display TM100 Instrckor FOT 400000351

€

a0, wdf, sap, corp; 51680/sap/bewebdynprofscmtms fre_orderfsap-language=E

»||E|"GUU~;|E )‘ ¥+ @

Custo

Display TM100 Instrctor FOT 400000351

«f Continue

mizing Mode

Business Contest Viewer

Flé&| &l s e.

# Freight Order: 400000351 7

Picture: Switching on Customizing Mode for the Freight Order Display Ul.

Alternative: Start the same Ul within NWBC and use the technical help as described in
section 5.3 to navigate to the component customizing.

2) Enter an existing Freight Order number and display the document by clicking on button
Continue. On the next screen display tab General Data (a FORM UIBB). Move the mouse
over the top most area of the displayed tab to highlight the first Form UIBB within this tab.

Customizing Mode

Display TM100 Instrctor FOT 400000351

FOTRISCMTMS/UI_CMN/SCHEDULE || $OTRISCMTMSUJI_CMMNFOLLOW_UP ,
SOTRISCMTMSII_CMN/CALCULATE_CHARGES

SOTRISCMTMSUI_CMNIFIXING ,|| $OTRISCMTME/I_CMNSET_STATUS || SOTRISCMTM

$OTRISCMTMENI_CWMNPRINT

& SOTRISCMTMENI_CMNEDIT ) Ny ye
$OTRE Click on the “wrench” icon to get to the &
Component Configuration of this );'
selected Form UIBB. [£]
$0 Frooow RO TTTOT .

(m]

FOTR/SCMTMSUI_CMNV/CHARGES

$OTR:/SCMTMS/UI_CMN/GENERAL_DATA

Business Context Viewsr

$0TR/SCMTMS/UI_CMN/GEN_INFO

Document Tyne

TM100 Instretor FOT
Description:
$0TR/SCMTMS/UI_CMN/RES_CAPACITY
vehicle 15-FTL-A FTL Vehicle 01 Plant 310
Registration CountryNo.
Waight
Volume
$0TR://SCMTMS/UI_CMN/CARGO_INFO
Cargo Waight 9628
Cargo Volume:
Piaces
Maximum Utilization in Pe

19%

Dangerous Goods:

$0TR:/SCMTMS/UI_CMN/TRANSPORTATION

$0TR/SCMTMS/UI_CMN/ORGANIZATIONAL DATA

Carrier
SCAC
Executing Carrler
Communication Party:
Means of Transport: US-FT Full truckioad trailer
Transportation Mode Road
Service Level
Total Distance 2679931 KM
Total Duration (hh:rmm) 20
Target Enhancement. Place a new
Group of 3 extension fields here on this
Standard Form UIBB.

coading Stops: 1
Unloading Stops
Schedule

Purchasing Organization 5 g08 Purchasing Org for TM100

ta
R

Purchasing Gronn Furchasing G m for Th1 0

Picture: Navigating to the Configuration to.mb'é enhanced.
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Target of this example is to add a new group of 3 extension fields to the selected Form
UIBB. To start the Component Configurator, click on the “wrench” icon as shown in the
picture above. The name of the standard configuration of that we will enhance in this
example is: /SCMTMS/WDCC_FRE_ORDER_GEN_GNINF.

Alternative: Using the technical help e.g. within NWBC to identify the correct standard
configuration to be enhanced. If you use this for the example, make sure that you position
the mouse in the top most part of the General Data tab of the Freight Order Ul and in the
technical help, section Current View click on the link Component Customizing that will
open the Configuration Editor for /'SCMTMS/WDCC_FRE_ORDER_GNINF. Always make
sure that the Editor is in the Edit Mode to allow creating enhancements.

Current View
Caompaonent:
Component Configuration:
Component Customizing:
Wifindow:
e
Application Campaonent:

FPM_TABBED_UIBE
ISCMTMEAMWDCC_FRE_ORDER_GEM
ISCMTMSAWDCC_FRE_ORDER_GEM
TABBED_WiIMDOWY

TABBED_WIEW

BC-WD-CMP-FPM

Picture: Technical Help.

In the configuration /SCMTMS/WDCC_FRE_ORDER_GEN_GNINF open section General
Settings and click on button Feeder Class Parameters. Here you can find information
which is relevant for the next steps:

e FBI View: The FBI view which is assigned to the current Ul building block. As
described in section 2.3, the FBI view besides other information holds the information
on the Ul structure of a building block as well as the related business object node.

e Business Object & Node: In some cases the Ul building block is directly assigned or
related to a specific business object node. If so, extension fields can directly be
added to this node as described in section 3.4.3 and can afterwards directly get
included in the Ul layout. In this case, just continue with step 5.

Component Customizing /SCMTMS/MWDCC_FOR_GEN_GNINF

1) Click button Feeder Class Parameters to
B @ identify the FBI View assigned to the UIBB.

] save Check Add
(=]

X Cancel

Iy >

- General Settings Final Flags || FeederClass || Feeder Class Parameters

Additional Settings

Layout Type:  16) Edit Parameters O X foe
Check Mandatory: Feeder Class 2) The relevant FBI View.
Mo Autornatic By FeederClass. * /BOFUICL_FBI_GUIBB_FORM €rsion 2: Form GUIBB Feeder
Context Menu 1D: Parameters
FBIView. /SCMTMSFRE_ORDER_GEN
Business Object L‘
HNode:
Handles Toolbar:
Read-only -
Use dafemmed create 3) In some (simple) cases the UIBB
Diestar Folds At Is directly assigned to a BO + BO
Isplay Fields FEYS. - -
" > Node that provides the data, i.e. no
UIHeper Class FBI view is involved inthis case.
Inherit editability
Message Category.
Create On Demand
Hide Ul if no data is available
Transpon Dummy Keys:
Cancel
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Picture: Feeder Class Parameters of the current UIBB configuration.

Example (see also picture above): FBI View /SCMTMS/FRE_ORDER_GEN is used, i.e.
no direct relation to a business object node is used. In this case we need to display the
FBI View to find out the business object node related to this UIBB (step 4). In other
words, we take a look at the FBI View to find the BO / BO Node that provides the data to
this UIBB and that needs to be extended in the backend to hold our extension fields.

4) Display the identified FBI View /SCMTMS/FRE_ORDER_GEN.

Alternative 1:

e Start transaction SE84 and follow the following path: Repository Information System
— Web Dynpro — Component Configurations.

e On the selection screen enter /[SCMTMS/FRE_ORDER_GEN in field Component
Configuration. Press F8.

¢ In the following list mark the found entry. Press F7.

e Click on button Display Configuration (or click on button Start Configurator and then
on button Continue in Display Mode).

Alternative 2:
e Use the Web Dynpro application mentioned in section 5.4 to display the identified FBI
View (> search by Configuration /SCMTMS/FRE_ORDER_GEN).

Component Configuration /SCMTMS/FRE_ORDER_GEN

S Edit || & || Check [ Mew Window Enhance Froperies

- Component-Defined

Related Views

Field Groups Field Descriptions Actions Field Mapping Usage in Component Config

Business Object.
Node.

Mode Ul Structure:

Mapper Class:

Exit Intfce Class:

ISCMTMSITOR

ROOT
ISCMTMS/S_UI_FRE_ORDER_GEN
IBCMTMSICL_UI_CONVERSION_TOR
ISCMTMSICL_UI_VIEWEXIT_TOR

The Business Object and Node
assigned to this FBI View.

The Node Ul Structure
assigned to this FBI View.

The defined Mapper/Conversion

Read-only: Class and Exit Class.

Mo Retrieve:
Mo Property.

Expose Domain Values:
DDIC CheckiValue:

Tech Fields Struct:
Output Struct:
Created By DITTRICHE

Created On: | 28.07.201017:28:47
Changed By, SCHUMACHERI

Changed On 11.042011 14:2518

Picture: Header details of the FBI View.

Example: Our FBI View /SCMTMS/FRE_ORDER_GEN is related to the business object
/SCMTMS/TOR (Freight Order), ROOT node. The name of the corresponding Node Ul
structure is /SCMTMS/S_UI_FRE_ORDER_GEN.

5) Add your extension fields to the identified Business Object node as described in section
3.4.3, i.e. you create an append structure with the extension fields for the corresponding
extension include.

Example: Create extension fields for the ROOT node of business object /SCMTMS/TOR.

Business Object Comment
Information

ISCMTMS/TOR Technical name of the business

object.

Business Object

Extension Include /SCMTMS/INCL_EEW_TOR_ROOT The persistent Extension Include.

Append Structure

Name ZENH_DEMO_TOR_ROOT
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Description Demo Field Extension for Freight Order

(TOR)
Component Typing Method Component Type
ZENH_ENTRY_DATE Types /SCMTMS/DATETIME
ZENH_PURORG_ID Types /SCMTMS/PURCH_ORG_ID
ZENH_APPROVED Types FLAG

In the easiest case the new fields are now already available in the field catalog of the
required building block. But this is only the case if the Ul structure mentioned in the
related FBI View automatically includes the extension includes of the related business
object node. If so, you can continue with step 7.

6) Check and enhance the identified Ul node structure if required.

Example: For displaying Node Ul structure /SCMTMS/S_UI_FRE_ORDER_GEN, use
transaction SE11. Check if your extension fields are already available there. Assumption:
The mentioned Node Ul structure does not automatically include the required Extension
Includes. In this situation you have two options to ensure that the extension fields are
available in the field catalog of the UIBB to be enhanced.

e Add the Extension Include /SCMTMS/INCL_EEW_TOR_ROOT of Business Object
/SCMTMS/TOR, ROOT Node to the Ul structure. This is quite easy and works but
can eventually have a (Ul) performance impact: If you enhance the mentioned BO
Node with further fields that you do not need in the context of this specific Node Ul
Structure / UIBB, they nevertheless cause some overhead when the Node Ul

structure is used at runtime.

Dictionary: Display Structure
WM Iad S e E OO H
Structure /SCMTMS/S_UI_FRE ORDER_GEN

Short Description Freight Order: General Data

ABAP Dictionary: Initial Screen
at & m e (1] T [0

Enter the Node Ul structure here and

Database tabl .
atanase tabe click on button Change to adjust.

View

» Data type [7scumms /s _v1_ree_orpER_cEn |00

Type Group

Damain

Search help

Lock ohject

Create

LS Display & Change ]

Attributes m’ Entry helpfcheck Cur|
e i % fmEa

Component, Typing Method  Component Type

- INCLUDE Types ~ /SCHMTHS/INCL EE.
EEW_TOR_ROOT Types ~ DUMHY

-APPEND Types v ZENH_DEMO_TORE_E

ZENH_ENTRY DATE Types v /SCMTHS /DATETIME
ZENH SALESORG_ID Types
Types

Types

v /SCHMTHMS/SALES O
ZENH_AFPFROVED
EIKTO

v FLAG
~ fSCHTHMS/EIKTO E

< >

Data Type _Length Deci... Short Descriotion
0TOR Root Mode Extension Structure
CHAR 1 0Durp

oo 0 0

[ 0

function in length 1

DEC
Add the correct Extension Include in the Node

Ul Structure to include the extension fields.
Alternative: Create your own Append here that
contains your extension includes.

NUMC
CHAR
CHAR

Picture: Enhancing the Node Ul Structure.

<xtension for Freight Order Root (TOR)

e Alternative: Create your own Append in the mentioned Node Ul Structure and only
add those fields there which are actually required for the UIBB to be enhanced. In
other words, the Node Ul Structure will only contain fields that are actually used,
preventing the overhead caused by other extension fields that might have been
added to the Extension Include for different purposes.
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7) Use the extension fields to enhance the configuration of the UIBB.

The extension fields are now available in the field catalog of the UIBB to be enhanced. In
this step, the configuration is enhanced by placing the new fields on the layout of the
UIBB and defining the required field properties.

Example step 1: On the General Data tab, we add a new group to carry the new
extension fields. In the configuration /SCMTMS/WDCC_FRE_ORDER_GEN_GNINF click
on button Add Group.

Component Customizing /SCMTMS/WDCC_FOR_GEN_GNINF
¥ Cancel check || ||| [ l:l Additional Functions , .

B save

»  General Settings

1) Switch to the Preview section.

~ | Preview [ Element ,|| [ Group || [3} Line ]
A 2 & 2 = F 5/ 3) Click on button Add Group to add a new Group z
$OTR:/SCMTMS/UI_CMN/GEN_INFO at the po_sition in the Layout_marked below. l
Document Type P =Text View= Carrier, [P | <Text Views
Description SCAC: ul
Executing Carrier | «Text View=
$OTR:/SCMTMS/UI_CMN/RES_CAPACITY Communication Party O <Textview=
Vahicle [P | =Ted Views Means of Transport [P | <Text View=
Registration CountryNo. & 4) The new Group after we added it inthe Layout. =
Weight I | SRl vl £ =Tt Virw
Walurme: 12
Traler T <Tetviews 13 New Group
Registration Country™o. P 1
Last Activity

2) Mark this cell to define the Layout Position
for our new Group.

Mumber of Visits:  <Tex. ..

Loading Stops:  <Tex

Unloading Stops:  <Tex.

Schedule: =Link 1o Action=

Picture: Adding a new fiela group to the FORM UIBB.

For this group, provide the following information.

Field Content Comment
Text Demo Enhancement | The header text to be displayed for the new group.
Group

Start Row / Column | 13/A

The starting row and column of the Layout position for the

of Element new Group.
End Row / Column 13/H The ending row and column of the Layout position for the
of Element new Group.
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Component Customizing /SCMTMSAMWDCC_FOR_GEN_GNINF

Save % cancel check | |EH | | [0 Additional Functions , @.
a9 violume 7 Tatal Distance =Tex ;I
10 Trailer: r_'|7 =Teut View:s Total Duration thh:mimy)
" Registration CountrwiMo.. @ First Activity. J
12 Last Activity,
13 New Group MNumber of Visits: =Tex
14 - Loading Stops: =Tex
1) Mark the new Group in the Preview section. i
] 2) Open the Aftributes section. In this section at the bottom of the screen you can define
Attributes of Group: (6) attributes and properties of a selected screen element, in our example a new Group. Final Flags | X
Standard Attributes
Gorext Meny 10: 3) Here you can e.g. define the text to be displayed for the new Group.
Group Header
Text: \Demo Enhancernent Group \ 4) Here you can e.g. adjust the Layout
osition of the new Group.
Puosition of Group Header p p
Start Row of Element: 13 Start Column of Element. & !
End Row of Element: 13 End Col. of Elemeant H [nl

Picture: Defining attributes & properties of a screen element.

Example: Now we add the extension fields to the new group. In the configuration
/SCMTMS/WDCC_FRE_ORDER_GEN_GNINF navigate to section Form UIBB Schema.

Then on the sections tool bar click on button Element and choose Add Element at Next
Level.

Component Customizing fSCMTMS/MWDCC_FOR_GEN_GNINF
H save ¥ cancel check | | | & ||| [ Additional Functions , @.

» General Settings

i 2) Click here to add an element at the next level, 1.e.
eview adding fields to be contained in the new Group.

~*  Form UIBB Schema (B Etement || fif || up

Down s
Add Group
I'—D Element Adv Imar £ al Star Skt Tac Ted Toc  Disg  But
Add Element at Current Level
» [ Group: (5 Add Element at Next Level A 1 SOTRISCMTMSIUI_CMINGEN_INFO
» [ Group: (4) Add Button Row at Current Level A 5 SOTRISCMTMS/UI_CMN/RES_CAPACITY
. i Group: (B} Add Button Row at Next ! A 13 Demo Enhancement Group
Add Button at Current Level
b ™) Group: &7 A 18 SOTRISCMTMEMI_CMN/CARGO_IMFO

Add Button at Next Level

» 4 1) Mark the new Group in | 1 $SOTRISCMTMSIUI_CMN/TRANSPORTATION

v the Form UIBB Schema. | 18 SOTRISCMTMSIUI_CMN/ORGANIZATIONAL_DATA

* Menu Schema
+ Quickview Schema
Picture: Adding elements to the new Group.
On the following popup screen you can find the list of available fields, including the

extension fields that were added backend in the previous steps. Mark the required
extension fields to be added to the new group and then click on button OK to add them.

Add Fields 1) Mark the fields to be Ox
VEH_RES_ID_THT_F added to the Group. |
YEH_RES_ID_TAT_T “ehicle Resource

ZEMH_APFROVED Indicator
ZEMH_EMTRY_DATE DatefTime

EEMH_SALESORG_ID Sales Organization

=

2) Click on button OK. Canel

Picture: Assigning extension fields to the new Group.
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Component Customizing /SCMTMSMWDCC_FOR_GEN_GNINF
Save 3 Cancel check | |EH || [0 Additional Functions , @.
‘With the buttons Up and Down you can adjust 2l
-/ Form VIBE Schema [ Element || @ | /[ up || Down the sequence of fields within the Group. &
r|I':| Element Ad Ima Se En En Star St La La Star S5t Tar  Tedt Tor Dis| Bu ~
by Group: (4) Select one of the new fields to specify | 4 5 FOTRASCMTMSLI_CMMRES_CAPACITY
its attributes and properties
= [ Group: (B) A 13 Detno Enhancernent Group
. 3, Element: c 144 14 Dat v D 14 In
2, Element: c 15 A 15 v D 15 In -
2, Element: C 16 A 16 Sah ~ D 16 ... .
. =l
\Attributes of Element: ZENH_ENTRY_DATE Final Flags |
Standard Attributes
Here you can specify the
Element attributes and properties
Field Name:  ZEMH_ENTRY_DATE of the selected field Display Type:  Input Field v
Explanation: Toolip:
Label Text:  DatefTime Label Visibility |5 visible v
Tag is Active: Cantest Men 0 ~
» The Label is automatically taken over from the underlying data element assigned to the field in
Puosition the backend (DDIC) = Own OTR Label Texts can be defined with transaction SOTR_FDIT
Start Row of Label: and assigned to the new field in the related FBI View. ]
End Row of Label: 14 End Col. of Label:  |C [l
Start Rowr of Element: 14 Start Columnof Element. D 7
End Row of Element: 14 End Col. ofElement.  H [ul
Display-Type-Dependent Properties
Alignment:  Autamatic v Pagsword:
Filter ethod:  prefixSearch v Sugyest Values:
LI Element width: Search Help: |j7
Action Assignment
FPM Event |D far anEnter: Mo Action Assigned h

Picture: Specifying the attributes and properties of an element.

e You can adjust the sequence of the extension field in the new Group by using the
buttons Up and Down in section Form UIBB Schema.

e The attributes and properties of a selected element (in this case e.g. a new extension
field) can be maintained by marking it in the Form UIBB Schema (see picture above)
and then specifying the different attributes and properties of this element in the
screen section below.

e Example: The first field in the new group is a flag. Change its Display Type to Check
Box to display the new field as a check box on the screen. In field Tooltip add a tool
tip for the field (e.g. “Approval for Enhancements”).

8) Adjusting the Label Texts.

In the example shown, it is not possible to directly enter a Label Text for the new field.
Compared to NW 7.02 this feature has changed in NW 7.31 and higher releases. In the
earlier NW releases you could just simply enter a Label Text directly in the configuration.

In the higher NW releases, the Label Text is first of all automatically taken over from the
data element used for the definition of the extension field in the backend, i.e. it is pulled
from DDIC.

But you can create your very own specific Label Texts, assign them to your extension
fields and even have the chance to get language specific variants of these Label Texts
which can be handled with the available translation tools available in the backend. Just
like standard SAP TM development, you can create so called OTR Texts via transaction
SOTR_EDIT and assign these OTR Texts to extension fields in the FBI View related to
the UIBB that you extend. The procedure how to do this is described in the following
sections.
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9) Finally, save the Component Configuration by clicking on button Save. The system might
ask you for a transport request on a following popup. Select an existing or create a new
transport request there and save your enhancements. The enhancements can now be
tested by restarting the UL.

Test the enhancement: Display an example Freight Order. Make sure that you switch of
the Customizing Mode before (sap-config-mode = [space]).

e Check if the new Group is shown on the correct UIBB with the assigned fields.

e Bring the displayed document into edit mode and enter some data in the new
fields.

e Save the document, close the Ul and reopen it again by displaying the example
Freight Order again to check that the content of the new extension fields get
persisted.

Display TM100 Instrctor FOT 400000351

Business Context Viewer

& Edit ) [™ || schedule, | FollowUp ,| | Check, | Calculate Charges , Subeantracting , &l &
Fixing ,| | SetStatus | Set e Status Print , Customs @.
v Genergl Data notes Business Partner Terms and Conditions Dacument Flow Charges [m}
General Information Transpertation
Docurment Type:  Twmon Thi100 Instretor FOT Carrier:
Description: SCAC:
Resource Capacity Executing Carrier:
ehicle: LS-FTL-01 FTL %ehicle 01 Plant 3100. . Communication Party:
Reaistration CountryMo.: The new Group with the example extension fields Full truckload trailer
et 509 15| gt oing and hving saved he documont again | "
Valurne: SEVIEE LEVET ||
Demo Enhancement Group Tatal Distance: 2679831 KM
DatefTirne: 20.09.2013 150000 Tatal Duration hk:mmy: .20
Indicatar: FirstActivity:  13.09.2012 01:39;
Sales Organization: 50500545 LastActivity:  13.08.2012 n0:00:

Cargo Informaticn

Mumber of Visits:

4

CargoWeight: 8542919628212 LB Loading Stops: 1
Cargo Volume: FT3 Unloading Stops: 3
Fieces: 35 |CRT Schedule:

Picture: The new group with the extension fields on the Ul.
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5.4.2 Adding a new action to a toolbar

A second example for extending the user interface is adding additional actions on a toolbar.
The following example shows how to get a new action onto the toolbar of the tab Items of the
Forwarding Order Ul.

1)

2)

3)

5)

Start the User Interface for displaying Forwarding Orders from the SAP user menu and
set the configuration mode in the URL (Parameter sap-config-mode = X) for the Ul as
described in section 5.3. Click on button Show Customizable Areas.

Display an existing Forwarding Order and click on tab Items (a TREE UIBB). Move the
mouse over the top most area of the displayed tab to highlight the first Form UIBB within
this tab.

Customizing Mode

Display Forwarding Order 2100000023

& SOTRISCMTMEUI_CMINEDIT | | [
¢ BOTRISCMTMEUL CMNFOLLOW_UP &
FOTRYSCMTMSIUI_CMNCALCULATE_CHARGES Page: $0TRISCMTMSIUI_CMNFORWARDING_ORDER v
FOTRISCMTMS/U_CMNCUSTOMS ,| | §OTRISCMTMENI_CMNICOPY_AITH_NEW_TYPE & || & @.
FOTRISTMTMSA_CMI/HBL_SHORT ,
Mo ifassages - Display Message Log Target Enhancement: Place a new

Action Button on the Toolbar of this a

- SOTR:/SCMTMS/UI_CMNATEM Standard Tree UIBB.

by |[ D FOTRISCMTMSIUI_CMININSERT ,
FOTRUSCMTMS/U_CMMNATEM_H  ltem HernTyp  Cortalner  Equipment  Equipment Package  PackageTy  Product Service Typ  Pleces  Pleces

g9 Packages with Specific Dim 10 OF03 112 12 12 EA

Picture: The UIBB to be enhanced on the Forwarding Order Ul Items Tab.

Target of this example is to add a new Action Button on the Toolbar of the Items Tree
UIBB that shall execute an action for a selected Forwarding Order Item. To start the
Component Configurator, click on the “wrench” icon as shown in the picture above. The
name of the standard configuration of that we will start the enhancement from in this
example is:

/SCMTMS/WDCC_FWD_ORDER_ITM.

Alternative: Using the technical help e.g. within NWBC to identify the correct standard
configuration to be enhanced. If you use this for the example, make sure that you position
the mouse on the Tree UIBB of the ltems tab on the Forwarding Order Ul. In the technical
help, section Current View click on the link Component Customizing that will open the
Configuration Editor for /SCMTMS/WDCC_FWD_ORDER_ITM. Always make sure that
the Editor is in the Edit Mode to allow creating enhancements.

The system will start the Configuration Editor. If required and not yet done, create the
Component Customizing for this configuration as described in section 5.3. In the
Configuration Editor display section Preview. Here you can see the Toolbar to be
enhanced, i.e. it is directly located in this configuration.

In the configuration /SCMTMS/WDCC_FWD_ORDER_ITM open section General
Settings and display the Feeder Class Parameters just like described in 5.4.1. Here you
can find information which is relevant for the next steps:

FBI view /SCMTMS/TRQ_ITM is assigned to the current UIBB. As described in section
3.3, the FBI view besides other information holds the information on the Ul structure of a
UIBB as well as the related business object node, etc.
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Interesting in this example is the fact that the mentioned FBI View is an example for the
usage of Related Views as mentioned in section 5.2.1. When displaying the FBI View
above click on tab Related Views where you can find the following FBI View:

/SCMTMS/TRQ_ITM_SEAL

It provides additional data to be displayed along with the data provided in the main FBI
View. The assigned BO node is ITEMSEAL which holds Seal Information for specific
Forwarding Order Items.

6) Display the found FBI View /SCMTMS/TRQ_ITM (as described in section 5.2, step 6) to
identify the BO and its node that it is related to.

Component Configuration /SCMTMS/TRQ_ITM

& Edit || & || Check [} Mew window Enhance Fropetties

~ Component-Defined

m Related Views Figld Groups Field Descriptions Actions Figld Mapping )

Business Object; SCMTMSTRG The BO and BO Node assigned to the
FBI View providing the data far UIBBs

. ITEM
Mode: that make use of this FBI View

Made Ul Structure: ISCMTMSIS_UI_TRA_ITM_GEN
Mapper Clags: [SCMTMSICL_UL CONVERSION_TRGQ The Node Ul Structure, Mapper and
B Intfes Glass: BCMTMEICL_UI_VIEWEXT_TRG Exit Interface Class of the FBI View.

Read-only:

Mo Retrieve:

Mo Property:

Expose Domain Yalues:
DDIC Checkialue

Tech Fields Struct:

Output Struct:
Crested By:  FLORESCLU

Crested On: | 07.08.2010 135763

Changed By: |C146750
Changed or: | 02052011 214154

Picture: Identifying the BO and BO node to be enhanced.

For our example, the BO is /[SCMTMS/TRQ (i.e. the Forwarding Order) and the node is
ITEM (the item node of the Forwarding Order) - So this FBI View is provided with data
from this specific BO Node which also propagates its Actions to be available in related
UIBB configurations.

7) Now use the BOPF Enhancement Workbench to create a new enhancement action as
described in section 3.3.6. Example: Action ZENH_TRQ_ITEM_DEMO_ACTION with the
implementing class ZCL_ENH_A_TRQ_ITEM_DEMO_ACTION. Make sure that the
Action Cardinality is set to Multi Node Instances and the flag Action can be enhanced is
set.

The example implementation for its method EXECUTE looks as follows:

METHOD /bobf/if frw action~execute.
DATA: 1lv_temp TYPE c.
MESSAGE s008 (/scmtms/ui messages) INTO lv_ temp.
CALL METHOD /scmtms/cl common helper=>msg helper add symsg

EXPORTING
iv_key = /scmtms/if tor c=>sc _bo key " Instance Key
iv_node key = /scmtms/if tor c=>sc node-root " BO Key
CHANGING
CO _message = €0 _message. " Current message object
ENDMETHOD.
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This very simple example action implementation takes a simple info message from
message class /ISCMTMS/UI_MESSAGES and puts it into the BOPF message object
EO_MESSAGE. When you execute the new enhancement action the issued message will
also be shown on the User Interface. This works of course for any message from any
message class.

Use the new action to enhance the configuration of the toolbar. Remember that we do
this enhancement on configuration /SCMTMS/WDCC_FWD_ORDER_ITM.

The action is now available in the action catalog for the toolbar to be enhanced. In this
step, the configuration is enhanced by adding the new action to the toolbar and defining
the required action properties.

Component Customizing /fSCMTMS/WDCC_FWD_ORDER_ITM
B Additional Funetions @.

1) Click here to add a new Toolbar
Element. Example: A button assigned
to a new Enhancement Action on BO
/SCMTMS/TOR, Node ITEM_TR.

Check

Save

¥ cancel

> General S¢

» Preview Configure Toolbar

FBI_CREATE

Creata a|

Toolbar $chema Flush Changes triggering insertiu

A Tree UIBR-Zowetfia Menu schema

FBI_DEFAULT

[% Toolbar Element || [ Up FBI_DELETE Nolntn &5

2) The new Enhancement Action to be added fo the

'l o SIS 9Pl Toolbar of the UIBB. Mark it and click on button OK to
=R Toolbar Element Button-Choice rEQ|  assignthe marked actions to the Toolbar INSERT
=P Toolbar Element Button Th_ADD Insert
= Toolbar Element: Separator Separator . ZENH_TRG_ITEM_DEMO_ACTION  ZENH_TRG_ITEM_DEMO_ACTION
a Toalbar Elerment Bution =
Button Sancol

A Toolbar Element: Split

&P Toolbar Element. Separator Separator 3) The new button after having added it fo the Toolbar Schema of

R Toolbar Element: §OTRISCMTMSIUI Button the Configuration (with a few aftributes already maintained).

&R Toolbar Element: Separator Separator

. @A Toolbar Elerment: Dema Enhanceme Button > Demo Enhancement Toolbar Action Tooltip

Ll

Picture: Adding a new Action to the Toolbar of a UIBB.

Example: In configuration /SCMTMS/WDCC_FWD_ORDER_ITM navigate to section
Toolbar Schema (see picture above) and click on button Toolbar Element to add the
action ZENH_TRQ_ITEM_DEMO_ACTION we created in the previous step. On the
following popup screen you can find the list of available actions, including the example
action. Mark the action to be added and click on button OK to assign it to the Toolbar.

10) You can also add Separators between the standard actions and enhancement actions. To
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do this click on button Toolbar Element in section Toolbar Schema again, mark the
corresponding entry for a Separator and click on button OK.

Configure Toolbar 0O x
Available Feeder Actions
F Buttan Mamea Button Label

=Button Choice=

=R
-
CALCULATE B° Calculate profitability

Mark this entry to add e.g. a Separator and click on
button OKto assignthe marked actions to the Toolbar.

=Separatar=

CHEATE_CFIR Create Customer Freight lrvoice =
Cancel

Picture: Adding a Separator.

Actually, with the same procedure you can not only add buttons and separators but even
other Toolbar Elements like Input Fields, Toggle Buttons, Button Choices, etc. In column
Display Type of section Toolbar Schema, you can use the drop-down list to define what
kind of element an entry in the list shall represent. Depending on the type, in the screen
section below corresponding properties and attributes will be displayed and can be
defined there to further specify the chosen element.
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11) If required, adjust the sequence of the actions in the list of Toolbar Elements in section
Toolbar Schema. This is done with the buttons Up and Down. In the example place e.g.
the added separator before the enhancement action button.

12) In this example, we have added a new button that is related to a BO Node Action. You
can now maintain the corresponding attributes for the new action e.g. as shown in the
following picture:

Attributes of Toolbar Element: Demo Enhancement Toolbar Action FinalFlags | %
Tooltip
Standard Attributes
Display Type: Buttan ~ Tooltip:  Dema Enhancement Toolbar Action Tooltin
Index: 9 Context Menu 1D: ~

Display Type Dependent Properties [ Ap jcon can be assigned to the button here.
Hide Text: Hotkey:  None ~

Image Source: ) ToolharButton Design: Standard ~
i i Button Text
Action Assignment

FPM Event|D:’f  ZEMH_TRQ_ITEM_DEMO_ACTION (ZENH_TRQ_ITE + Text: Demao Enhancement Toolbar Action

Event Parameters
Flag is Mot Set The FPM Event ID corresponds fo the action name = FPM/FBI will
automatically execute the right BO Node Action with this name.

Indicator.

Picture: Define properties and attributes for the new Toolbar Element.

Note: The attribute FPM Event ID is filled with the name of the Action that we have
implemented and added to this UIBB Toolbar. In this case FPM/FBI will automatically find
and execute the right BO Node Action. Assume you overwrite the FPM Event ID with your
very own ID (e.g. MY_ACTION_ID). In this case you would have to implement the
behavior of the button in the Exit Class of the related FBI View, method ADAPT_EVENT
(see section 5.2.5). There you can then define via coding what shall be executed on
clicking the new button.

13) Finally, save the Component Configuration by clicking on button Save. The enhancement
action is now available as a button on Toolbar for the Items Tab of the Forwarding Order
Ul which displays the Forwarding Order items.

Test the enhancement: Make sure that you switch off the Customizing Mode before (sap-
config-mode = [space]). Display an existing Forwarding Order (that contains items) and
mark one or more of its items. Then click on the new button. After execution you can see
the message in the message log that we implemented to be issued in the related BO
Node Action.

Display Forwarding Order 2100000023

& Edit ] () Follow Up Calculate Charges & | Page: Forwarding Order v | &
Customs Copy with New Document Type || HBL O‘
@ ‘fes, itworks!
Olegtay W N The example message issued after execution
1splay Message Log of the new Enhancement Action. The new Enhancement Action as button on the
Toolbar with a separator placed before it to =l
separate it a bit from the other Toolbar Elements.
~ ltems
by || B Insert , Demo Enhancement Toolbar Action &
5] ltem Hierarchy tem HemTyp Container Equipment Equipment Package  PackageTy Product Serice Typ  Pieces  Pieces
. =@ Packages with Specific Dim 10 OF03 12 1z 12 EA

javascriptivaid(0); =

Picture: The new action on the toolbar.
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5.4.3 Adding a new tab with data from a new BO subnode

The third example will show a more complex configuration enhancement. A new subnode for
the Freight Order will be created. The data of this subnode shall be displayed as a list on a
tab, including a toolbar with actions that can be executed on the available data.

1)

2)

3)

Create a new subnode for the Freight Order as a subnode of its Root Node with a
cardinality of 1:N. We will use the example subnode ZENH_ROOT_SUBNODE as
described in section 3.3.5 for the next steps.

Start the editor for the Web Dynpro ABAP Component Configuration to create a new
configuration (in this example we create a completely new one). The editor can be started
via the following general link which has to be enhanced with information on server and
port, depending on where you want to start the tool.

https://[server]:[port]/sap/bc/webdynpro/sap/configure _component

Example:
https://ugaai9x.wdf.sap.corp:18562/sap/bc/webdynpro/sap/configure _component

Here you can enter a component name and a new Configuration ID.

Component FPM_LIST_UIBB_ATS The new configuration shall

Name represent a list which will
contain data from a new BO
subnode.

Configuration ID | ZENH_WDCC_DEMO_LIST_UIBB | This will be the new
configuration to be
integrated in the Freight
Order Ul.

Click on button New to create the new configuration. Note that this new configuration is a
completely new object that is not part of the SAP TM Standard but is owned by the
customer or partner that implements it.

Editor for the Web Dynpro ABAP Component Configuration

1) Enter the Component Name
+/ Continue in Change Mode | | « Continue in Display Mode || Clear | | [ new | [ || [y 2) Enter the Component Name and a new Configuration ID. @

and a new Configuration ID.
Select the Web Dynpro component that you want to change or display

ComponentName:  FPM_LIST_UIBB_ATS ? Configuration 1D; * \ZENH,WDCC,DEMO,UELU\BQ @‘

Advanced Settings.

Picture: The initial screen of the Component Configuration Editor

On the following popups, specify a description for the new configuration as well as a
package where to store it, e.g. as a local object or assign it to your customer/partner
specific transportable package. If you assign the new Component Configuration to a
transportable package you will be asked to specify a corresponding transport request.

Create Configuration O x Select Package 0O x

Config ID: ZENH_WDCC_DEMO_LIST_UIBE .
Package Selection

D i [co of a demo ef 1t List UIBE J

Weh Dynpro Companent Canfig. .. ZENH_WDCC_DEMO_LIST_UIBB 00
Enter a description for the new Configuration

ID and click on button OK. Cancel Package: *  ZENH_PACKAGE =l

. _ Enter the package to be used for the new
Technical Information | component Configuration and click on bution OK.

ObjectType:  WDCC

ObjectMarne:  ZENH_WDCC_DEMO_LIST_UIBE 00

OK || Local Ohject ¢ Cancel

Picture: Specifying a description and a package for the new Component Configuration.
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4) On the next popup specify the feeder class that shall be used for the new configuration
and its related UIBB. For this example, we use a predefined feeder class for our new
configuration: Class /BOFU/CL_FBI_GUIBB_LIST_ATS.

Edit Feeder Class 0O
H Enter avalid feeder class |
Q Configuration "ZENH_WDCC_DEMO_LIST_LIBB" created EI

Feeder Class
Feeder Class: * |IEIOFUJ’CL_FEII_GUIEIEI_LIST_ATS |—_'|—-||

Enter the Feeder Class and click

on button Edit Parameters. Edit Parameters || Cancel

Picture: Create the configuration and define its feeder class.

5) On the same popup click on button Edit Parameters to configure further parameters of
the configuration. The following parameters define the data source from where our new
list configuration will take the information to be displayed. They define the parameters that
will be used by the feeder class in this configuration.

Business /SCMTMS/TOR The Freight Order BO.

Object

Node ZENH_ROOT_SUBNODE | Our new subnode that was assigned to the
Freight Order Root Node in step 1.

Edit Parameters 0 X

Feeder Class

Feeder Clags: * (BOFWCL_FBI_GUIBB_LIST_ATS FEI Feeder class for ATS List GUIBE
Parameters
FBI Yiew: [
Business Object  /SCMTMSTOR [
Mode:  [ZENH_ROOT_SUBNODE =

Handles Toalbar:
Enter the BO and the related BO node

Read-onhy:
that will provide the data for the UIBB.
1Jse deferred create: Example: BO /SCMTMS/TOR, Node
Display Fields Always: ZENH_ROOT_SUBNODE.
Ul Helper Class: [

Inherit editability:

Message Category:
Drag-and-Crop Type: v
Drag-and-Crop Scope: v

Drag-and-Drop Tags:

Dropped data adaptation class: |—_'|1

Cancel

Picture: Parameters to be used by the feeder class.

Click on button OK to get to the next configuration step.

6) In the next step further list elements and attributes are configured i.e. adding the columns
to be displayed with the list and actions to be available on the list toolbar.
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- Preview
4) The added columns of the
list in the UIBB Preview.
Date/Time | Change Reason

1) Open the List UIBB Schema. Then
use button Columnto add available
columns.

~ List UIBB Schema| ToolbarSchema  henu Schema

Changed By

Quickview Schema

Edit Columns 0 x
Available Columns &
T Field Name Field Label
. ZENH_CHNG_DATE DatefTime

ZENH_CHNG_EXE Indicatar

ZENH_CHMNG_REAS Short Description

ZENH_CHNG_USER Changed By

ZENH_TRAN_DATE DateTime

2) Select the field names to be added
as columns and click on button OK.

[2 column || i Doven
T Element Display Type
. [ Column: ZENH_CHNG_DATE Text View
[ Colurmn: Change Reason Input Field
[T Column: ZENH_CHNG_USER Text View
[ Colurmn: Execution Checkhbox
[ column: Current DateTime Text View

<

v

Header

DatefTime

Change Reason

Cancel &

Determined by Feeder Class (Defaulf) h g
3) Maintain the Display Type
and Column Header Text for

Changed By Det|  each column here.
Execution Determined by Feeder Class (Defaulf) ~
Current Date/Time Determined by Feeder Class (Default) A

Picture: Adding columns to the List UIBB Schema.

For adding columns to the List UIBB navigate to the List UIBB Schema and click on
button Column. On the following popup you will find all available attributes from the BO
node that was assigned to this Component Configuration in step 5. Select the required
fields to be added as columns and click on button OK. In the example we take over all
fields available on the assigned BO node.

In the List UIBB Schema table you can now see all assigned columns. Here you can now
further maintain the Display Type (e.g. Text View, Input Field, Checkbox, etc.) and
Header (column header text that will appear on the Ul) for each column. These and
further attributes of a selected column can also be configured in the section below the list:

Attributes of Toolbar Element Final Flags |
Standard Attributes
Display Type: Button v Cantext Menu 1D: ~
Indes 1 Explanation Text  Create new entries
Toaoltip: Create a new List entry
Display Type Dependent Properties
Hide Text Hotkey:  None ~
Image Source: |—_’|1 ToolbarButton Design: Standard v
Action Assignment
FPMEventiD: *  FBI_CREATE (Create) v Text:  Create

Picture: Specifying the attributes of a column.

In this section of the Configuration Editor you can specify all available attributes that
determine the behavior and appearance of the column selected in the list above. Besides
the mentioned attributes e.g. Tooltips can be defined, F4-Search Helps assigned, etc.

v Preview

Configure Toolbar 0O x
Delete Available Feeder Actions &
DatefTime Change Reason Changed By T Bution kKame Button Label

1) Open the Toolbar Schema. Then
use button Toolbar Element to add
available Actions, Separators, efc.

v ListUBE Schema |Toolbar Schema| menu Schema

Quickview Schema

= =Buttan Choice=
= <Separator>
. FBI_CREATE Create

FBI_DEFAULT Flush Changes triggeri

FBI_DELETE Delete

2) Select the Actions to be

[ % Toalbar Element || i Down
) Element Display Type
. =P Toolbar Element Button
= Toolbar Element: Separator Separator v
&R Toolbar Element Button

Explanation Text

~  Create new entries

~  Delete selected entries

added as buttons on the toolbar
ok || cancel
and click on button OK. Ene
&
Text Tooltip

3) Maintain the Display Type,
Explanation Text, Text (if not
default Actions) and Tooltips here
for each toolbar element.

Create a new List entry

Delste the selected List entries

Picture: Adding Actions to the Toolbar Schema.
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7

8)

For adding Actions to the Toolbar of the List UIBB navigate to the Toolbar Schema and
click on button Toolbar Element. On the following popup you will find all available FBI
Standard Actions (e.g. Create, Delete) and all Actions from the BO node that was
assigned to this Component Configuration in step 5. Select the required Actions to be
added as buttons in the Toolbar and click on button OK. In the example we just take over
the two FBI Standard Actions Create and Delete. Other Actions assigned to the related
BO node will be listed here as well and can be added the same way.

In the Toolbar Schema table you can now see all assigned Actions. Here you can now
further maintain the Display Type, Explanation Text, Text and Tooltip for each toolbar
element.

Attributes of Toolbar Element Final Flags | 3¢
Standard Attributes
Display Type: Button v Cantext Menu 1D: ~
Indes 1 Explanation Text  Create new entries

Toaltip: Create a new List entry

Display Type Dependent Properties
Hide Text Hotkey.  MNone ~
Image Source: |—_’|1 ToolbarButton Design: Standard v
Action Assignment
FPMEventiD: *  FBI_CREATE (Create) v Text:  Create

Picture: Specifying the attributes of a column.

In this section of the Configuration Editor you can specify all available attributes that
determine the behavior and appearance of the Toolbar Element selected in the list above.
Besides the mentioned ones, you can e.g. a Hotkey, an Image Source for Icons to be
assigned to a button, etc.

Save the new Component Configuration for the List UIBB.

Component Configuration ZENH_WDCC_DEMO_LIST_UIBB

& save K cancel Check [[| |E | | Additional Functions ,
@ Data has been saved

With saving the new Component Configuration ZENH_WDCC_DEMO_LIST UIBB it is
now available to be integrated into the standard Freight Order Ul. The next steps describe
how to do this.

For integrating the new configured UIBB into the Freight Order Ul you can start the Ul in
configuration mode (sap-config-mode=X). Here you can use the Technical Help (context
menu via right mouse button to identify the Start Component Configuration. In this
example it is Component Configuration /SCMTMS/WDCC_FRE_ORDER.

Technical Help A X
Web Dynpro Application  System Data  Browser  “iews and View Elements [}
A
&Y Download
Application Current View
Application: fSCMTMS/FRE_ORDER Component. FRM_OWVP_COMPONENT
Application Configuration: JSCMTMS/FRE_ORDER Component Configuration: /SCMTMSMWDCC_FRE_ORDER
Application Component: T-FRM Component Customizing: fSSCMTMESWDCC_FRE_ORDER

Personalization: /SCMTMSMWDCC_FRE_ORDER
Window: FPM_WINDOW
The Start Component Configuration to be customized
with the new List UBB Component Configuration

Start Component
Component  FPM_OWP_COMPOMNENT
Component Configuration: fSCMTMSMWDCC_FRE_ORDER

Component Customizing: [SCHTMSMDEC_FRE_ORDER The Start Component Customizing is only shown here
- Personalzation: [SUMTM3MDCC_FRE_ORDER in case it already exists. You can click on this link to
Application Component - BC-WD-CMP-FPM directly get to the corresponding customizing.

Picture: The Technical Help with links to Component Configurations.
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If there is already a Component Customizing for this Component Configuration, you can
directly click on the link in the Technical Help popup (Start Component = Component
Customizing). Otherwise you need to first of all create it as follows.

In this case you can start the Configuration Editor in customizing mode via the following
general link which has to be enhanced with information on server and port, depending on
where you want to start the tool.

https://[server]:[port]/sap/bc/webdynpro/sap/customize component

Example:
https://ugaai9x.wdf.sap.corp:18562/sap/bc/webdynpro/sap/customize _component

Editor for Web Dynpro ABAP Component Customizing Enter the Configuration 1D
and click on button New to

+/ Continue in Change Mode + Cantinue in Display Mode Clear Cinew | @ || [ create a new Component
Customizing.

Select the Web Dynpro component that you want to customize
Component Name: FPM_OYP_COMPOMENT [l Configuration ID: % ISCMTMSMWDCC_FRE_ORDER =l

Advanced Settings:

Picture: Creating a new Component Customizing.

On the following popup specify a description for the new Component Customizing and
click on button OK. Then assign the Component Customizing to a Transport Request if
required.

9) On the right side of the Configuration Editor click on tab Navigation to display the
available pages of the Ul. Select the Main Page in the list and navigate to the Overview
Page Schema (Configuration /SCMTMS/WDCC_FRE_ORDER configures an Overview
Page Component) on the right side of the configuration editor.

Navigation Repositories

|:I Mew rD g}'
Fage Type Page Id Title
Initial Screen  INIT FOTRISC
. Main Page dAIN FOTRISC ...

Edit Page STOP_DATES  OTRISC ..

Dialog Box START_TEM... $OTRiSC ..

Picture: Main Page selected.

10) On the Overview Page Schema add a new List Component. To do this, click on button
UIBB and select entry List Component. In the table with the Overview Page Schema
elements you can then find a corresponding entry. Mark this entry in the table to display
and specify the attributes of the new UIBB.

v Overview Page Schema  Toolbar Schema  wire Schema

[ % Page Master Area || [ % Section || [ R UIBB,| fi Up Confgure LIBB || Sx

F Element [% Form Repeater Component Config ID Window Marne Container Stretct ™

Freestyle Camponent
B UIBE: $0TRISCMTMSIU [:} 13C 1) Click on button UIBB to LIBB Meed hd

Launchpad Component .
[3 1=, addanew List Component. |ywinoow  UBBDoes.. ~

[ UIBE: SOTRISCMTHS/ [ yum—
FE UIRB: $OTRISCMTMSIU [ POWL Component ISCMTMEWDCC_TCD_TOP COMPOSITE_ .. UIBBDoes.. v
i UIBE: $0TR.ISCMTMSIU_|:‘?’ Search Companent isemmmsavoce]  2) The new List Component (with poes..
aftributes already maintained).
[E UIBE: $OTRJSCMTMSIULCM...  FPM_LIST_UIBB_ATS  /SCMTMSMIDCC warin—e T TTNO O oEE Does.. v
. FE UIBE: Enhancement Mode De... FPM_LIST_UIBB_ATS  ZENH_WDCC_DEMO_LIST_UIBB  LIST WINDOW  UIBBDoes.. ~ |

Picture: Adding a new List Component to the Overview Page Schema.
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11) Specify the attributes of the new List Component. For the example the following attributes

are specified:

Attribute Value
Component FPM_LIST _UIBB_ATS
Window Name LIST WINDOW
Configuration 1D ZENH WDCC DEMO LIST UIBB
Instance ID 1
Title Enhancement Node Demo Data
\Attributes of UIBB: Enhancement Node Demo Data Final Flags | 3¢
In the example you need to specify here the
Standard Attributes component, window name, Configuration 1D (i.e.
Camponent *  [FPM_LIST_UIBB_ATS Il the name of the new UIBB’s configuration) and
Instance 1D = 1.
window Mame: * LIST_WINDOW !
Config 1D | ZEMH_WDCC_DEMO_LIST_LIBB [l Title:  Enhancement Mode Demo Data
Instance 1D 1 Explanation Text:
Calumn: 1 Explanation Document; This title will be displayed
Raw Nurnber , Default on the tab strip that the new
UIBB will be displayed in.
Sequence Index: 24 Default Edit Page: [ml
Container Stretching: | UIBB Does Mot Meed Surrounding Contain v Default Details Page: o
Hidden Element:  |visible - FPadding:  Autornatic (Defaulf -

Picture: Specifying the attributes of the new List Component.

12) Now switch to the Wire Schema. In this final step, we need to define where the new UIBB

gets the data to be displayed from. This is done by declaring a so called wire which
connects the new UIBB with the Ul parts which already carry information of the current
BO instance that is displayed. In our example, the new UIBB needs to know from which
instance and which node of the Freight Order BO the data to be displayed is taken.

Click on button Wire to add a new wire. Then maintain the attributes for the new wire as
listed below (note: the correct wiring is essential to make the new UIBB work).

v Owerview Page Schema Toolar schema  VWire Schema

1) Click on button Wire to add a new Wire for

Transactior, connecting the new UIBB with the standard Ul e
[nwire || i | | Graphical vire Editor &
5 Element Compaonent Config ID Part Type Source Companent  Source Config Mame
JWire: Farm /. FPM_FORM_UIBE_... /SCMTMSMWDCC_T ... Collection v FPNM_FORM_UIBE  (SCMTMSWDCC_T ..
A Wire: Tree /... FPM_TREE_UIBB  JSCMTMSMWDCC_F ... Gollection v FPM_FORM_UIBE  /SCMTMSMWDCC_T ..
wire FormJ. FPM_FORM_UIBE_... /SCMTMSMDCC_F .. Gollection v FPM_FORM UIBE  /SCMTMSMDCC T .
Fwire List/S...  FPW_LIST_UIBB_ATS /SCMTMSMWDCC_T . Lead Selection v | 2) The new Wire (with affributes
S Wires List/s..  FPM_LIST_UIBE_ATE /SCMTMSMDCC_C .. Collection v rr.fJ[%?dy mamtam}f?lﬂ}\wl:uwuuu_l =
. o \Wire: ListZE. .. FPM_LIST UIBB_ATS ZENH_WDGC_DEM ... Collection v FPM_FORM_UIBB  /SCMTM3MDCCT .. [,

Picture: Adding a new wire in the Wire Schema

The following table contains the Wire Attributes and the corresponding values for the
given example. In general, a wire has a target as well as source component and
configuration. The target is our new List UIBB with its configuration that is based on the
new sub node ZENH_SUBNODE. The source in this example is the initial screen of the
Freight Order Ul which carries the Freight Order number as the initial information. This
source is based on the Root node of the Freight Order BO.
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At runtime the Root node contains the instance of the Freight Order which is processed.
Based on this instance, the wire allows navigation to the corresponding subnode defined
in the target. For this the BOBF association between the Root node and subnode
ZENH_SUBNODE is used. With this, the new List UIBB can now get the corresponding
data from the sub node of the Freight Order instance.

Attribute

Value

Comment

Component

FPM_LIST_UIBB_ATS

The generic List UIBB provided by
FPM, i.e. the target component of
the wire.

Configuration ID

ZENH_WDCC_DEMO_LIST_UIBB

The example configuration for the
new List UIBB, i.e. the target
configuration of the wire.

Instance ID

1

Source Component

FPM_FORM_UIBB

The source component of the wire.
In this example it is a FORM_UIBB.

Source Configuration
Name

/SCMTMS/WDCC_TOR_INIT_SCREEN

The source configuration of the wire.
In this example it is the configuration

for the initial screen form of the
Freight Order UL.
This is the association that is defined

Source Node ZENH_ROOT_SUBNODE

Association between the node of the wire source
and the node of the wire target. In
this example it is the composition
association between the Freight
Order (TOR) Root node and our new
subnode ZENH_SUBNODE.

Port Type Collection

Port Identifier CO

Connector Class /BOFU/CL_FBI_CONNECTOR Provides basic functions to connect

FPM, FBI and BOBF.

Attributes of Wire: List ZENH_WDCC_DEMO_LIST_UIEB Final Flags | %

Make sure to specify all attributes (as shown in the I |

Standard Attributes example) to make the wiring work.

Component; ¥ FPM_LIST_UIBB_ATS P Sree Ingt. 1D: sl
Config D ZEWNH_WDCC_DEMO_LIST_UIBB [ml Port Type: Collection A

Instance ID: 1 H Fortldertiier O [l

Source Camponent.  FPM_FORM_UIBB [ml Connector Glass: ¥ /BOFUICL_FBI_CONNECTOR [nL

Source Config Mame:  /SCMTMSAMDCC_TOR_INIT_SCREEN !

Connector Parameters

SRC_MODE_ASSOC:  ZENH_ROCT_SUBMNODE ~

Picture: Specifying the attributes of the new wire.

13) Save your configuration. The new List UIBB with its configuration is nhow ready to be used
on the Freight Order Ul. The list is shown as a tab and allows displaying as well as editing
instances of sub node ZENH_SUBNODE for a given Freight Order instance.

Edit TM100 North America OB - GRP01 100000050

Business Context Viewer

Esave 3¢ cancel & [ || Schedule , | FallowUp ,| | Check, | Calculate Charges , | Stheduling | Subcontracting , | Fixing , & || &
SetStatus || Setliem Status Cancel Document Print , Customs 1) The new list embedded in O‘
the standard Freight Order Ul
- General Data | Enhancement Node Demo Data| nNotes Eusiness Partner Terms and Conditions Document Flow | m}
Create Deleta &
DatedTirme Change Reasan Changed By Execution Current Date/Time
07102013 14:00:00  ¥¥as ok but not perfect POLCH v
09.10.201318:30:00  Abit better now POLCH v

. 1040.201310:45:00  Perfect POLCH

2) The new list as configured in the example, here shown
in Edit Mode and the assigned actions ready for use.

Picture: The final List UIBB embedded in the Freight Order UI.
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5.4.4 Adding a new Action to the main tool bar

Adding a new action to the main tool bar of an FPM application works slightly different than
adding an action to a component tool bar as shown in section 5.4.2.

For the following first example let’'s assume we have already added an enhancement action
ZENH_MAINTOOLBAR_ACTION on the ROOT node of the Freight Order BO (TOR) that we
would like to trigger from the main tool bar of the Freight Order Ul. The coding for this action
implementation could look as follows:

METHOD /bobf/if frw action~execute.
DATA: 1lv_temp TYPE c.
MESSAGE 1008 (/scmtms/ui messages) INTO lv_temp.
CALL METHOD /scmtms/cl common helper=>msg helper add symsg

EXPORTING
iv_key = /scmtms/if tor c=>sc bo key " Instance Key
iv_node key = /scmtms/if tor c=>sc node-root " BO Key
CHANGING
co_message = eo _message. " Current message object
ENDMETHOD.

1) Start the Ul for displaying Freight Orders from e.g. the SAP user menu, set the
customizing mode in the URL for the Ul as described in section 5.3 and display an
example Freight Order.

CustomizingMode " T \ain Toolbar buttons of

Display TM100 North America OB - GRP01 100000050 | e Freioht Order Display UL o, ... cq cortext viewsr

& FOTRISCMTMSII_CMIEDIT (i) rD fj

BOTRISCMTMS_CMMISCHEDULE ||| SOTRIECMTMEMI_CMAFOLLOW_LP | FOTRISCMTMSII_CMMICHECHK Click here to start &
FOTRASCMTMSIUL_CMNICALCULATE_CHARGES | FOTRASCMTMS customizing this page. f‘:‘
BOTRISCMTMSMI_CMMFIKING | $OTRISCMTMSUI_CMMNSET_STATUS ||| SOTRISCMTMSN_CMMNSET_ITEM_STATUS | & |
FOTRASCMTMSIUI_CMRIFRINT FOTRASCMTMSI_CMIICUSTOMS | ‘

Picture: The Main Toolbar of the Freight Order Display Ul with its buttons.

2) The component configuration /SCMTMS/WDCC_FRE_ORDER will be customized to add
the new main toolbar action. If this component configuration has not yet been customized
you first of all create a corresponding component customizing (see picture below) and
then continue.

Editor for Web Dynpro ABAP Component Customizing

+/ Continue in Change Mode . Click here to start th_e_ [%Mew || § || [ | OtherFunctions ,
Component Customizing
Select the Web Dynpro component that you want to customize

Compaonent Name: FPM_OWP_COMPORENT ! Configuration D * |ISCMTMSNVDCC_FRE_ORDER |—_'|7|

Advanced Settings:

Picture: Component Customizing for Configuration /SCMTMS/WDCC_FRE_ORDER.

3) Inthe Configuration Editor first of all navigate to the Main Page and then on the right side
of the Configuration Editor display the Toolbar Schema. In the table content of the
Toolbar Schema you can find the Global Toolbar which contains the buttons and actions
that you can see in the Main Toolbar of the Freight Order Ul. Mark the Global Toolbar in
the list.
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Navigation  Repositaries A Overview Page Schema  Toolbar Schema  wire Schema
[ New 0O & [ Toolbar Element 3) Click on button Toolbar Element to add a new Toolbar &
Element (in this example a button).
Page Type Page Id Title T Element ( ampie ) - Tooltip -
Initial & INIT $OTRJSC ... . v == Global Toolbar -
mital Sereen 2) Navigate to the Global Toolbar
l Main Page MAIN $OTRISC ... = Element. $OTRASCMTMS/UI_CM and mark it in the list. [
Edit Pane STOP_DAT™ 4QTRISC ... w Element $OTRISCMTMS/UI_CM SOTRISCMT ... IsVisible  ~ $OTRISCM ...

1) Navigate to the Main Page
of the Freight Order Ul.
Dialog Box QUICK_TEN... $0TRJSC .. = Element

= Element: §0TRASCMTMS/UI_CM $OTRISCMT ... IsVisible v

SN SN

Is Visible v JOTRYSCM ...

Picture: Adding a button on the Global Toolbar of the Main Page.

4) Now click on button Toolbar Element to add a new toolbar element. The popup that is
displayed allows you to add our new button by clicking on the application-specific
Function Button. Then click on button OK.

Select Toolbar Elements 0 x

Standard Functions (optional):
Elsave || ¥ Cancel || ¢ Edit
applic.__ Click here to add a new Button.

Button-Choice | | Toggle Button
Menus (optional)
You can also Related Links

Dropdown Listhox (optional):

Cancel

Picture: Adding a new button.

Here you could also add standard functions like Save, Cancel and Edit, Button Choices,
Toggle Buttons, Dropdown List Boxes and Links.

5) The new button will now be available in the Toolbar Schema. Mark the new entry in the
list so that you can start specifying the attributes of the new button. Specify the following
attribute values:

Attribute Value

Text Enhancement Main Toolbar Button

Tool Tip An Enhancement Action on the main toolbar
FPM Event ID ZENH_MAINTOOLBAR_ACTION

Action Type Standard

Moreover maintain the following Event Parameter:

Parameter Name Parameter Value
FBI_RAISED BY TOOLBAR | X

6) Save your configuration. The new button is now ready to be used on the Freight Order Ul
via its main tool bar.

Display TM100 North America OB - GRP01 100000050 Business Context Viewsr
& Edit () [ || Schedule , | Follow Up ,| | Check || Calculate Charges , Subcontracting ,| | /& || &
Fixing , | SetStatus ,|| Setitem Status , Print,| | Customs | Enhancement Main Toolbar Button @.
@ Main Toolbar Action was executed
Display Message Log The demo message that is issued The new Button in the Main Toolbar.
after pressing the new button. Al
v General Data notes Business Partner Terms and Conditions Document Flow ~ Charges ()

Picture: The new button on the main tool bar.
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With this first example the enhancement action will be triggered by the additional button on
the Main Toolbar. As we have chosen the FPM Event ID to be identical with the action name,
the execution of the action will be handled generically without any further coding required.

In case you don’t want to relate the button to a BO action as shown in the first example, you
can follow the second approach which allows you to implement arbitrary coding to be
executed when clicking the related button on the Ul. This works as follows:

For each application configuration (e.g. /SCMTMS/FRE_ORDER) there is a FBI View
available that follows the naming convention [application configuration name]_HTLB. For the
example this is FBI View /SCMTMS/FRE_ORDER_HTLB. It is defined to handle the Toolbar
of the application and the Exit Class defined there is called automatically.

Instead of providing an action name as the FPM Event ID (see step 4 above) you can provide
an arbitrary FPM Event ID (e.g. MyEventID) that will be handled by the Exit Class of the HTLB
FBI View. In the Exit Class you can add coding to method ADAPT_EVENT to react on and
handle the event. You can identify the corresponding Exit Class as follows:

1) Start the Ul for displaying Freight Orders from e.g. the SAP user menu and display the
technical help as described in section 5.3. On the technical help you can identify the
application configuration, in our example /SCMTMS/ FRE_ORDER.

2) Start transaction SE84 and follow the path Repository Information System — Web
Dynpro — Component Configuration. Enter Component Configuration name
/SCMTMS/FRE_ORDER_HTLB in the input field Component Configuration on the right
side.

3) Press F8 to start the selection and then double click on the found entry. On the right side
you can now see the general attributes of FBI View /SCMTMS/FRE_ORDER_HTLB. Click
on button Display Configuration to display the details of the FBI View.

4) On tab strip Header you can see the name of the relevant exit class in field Exit Interface
Class. For the example this is class /SCMTMS/CL_UI_VIEWEXIT_TOR.

In the standard implementation of the identified Exit Class method ADAPT_EVENT you can
see how to react on your own FPM Event IDs. The FPM Event ID that was configured for the
new button on the main tool bar will be available at runtime in method parameter
IV_EVENTID. The coding can then e.g. look as follows:

CASE iv_eventid.

WHEN /scmtms/if ui cmn c=>sc_action-cmn-show plan blkdet OR
/scmtms/if ui cmn c=>sc action-cmn-show exec blkdet OR
/scmtms/if ui cmn c=>sc _action-cmn-show_inv blkdet.

handle show blkdet (

EXPORTING

iv_eventid = iv_eventid

ir event data = ir event data

it selected rows = it selected rows
CHANGING

cv_failed = cv_failed ).

* React on your own Event ID here.
WHEN MyEventId.
" The coding that handles the event should be placed
" in a separate method of e.g. a local class (in case
" of customer extensions).
CALL METHOD MyEventIdHandler() .

WHEN OTHERS.

ENDCASE.
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5.4.5 Adding a new Parameter Action with a Popup

In the last section we added an action to the main tool bar of an FPM application. In the
following example, a parameter action is added that invokes a popup to enter the parameters
of an action before executing the action. Moreover the example indicates how a Confirmation
Popup for actions can be realized by configuring an OK and a Cancel button.

Execute the following steps to create this example:
1) Start the BOBF Enhancement Workbench (transaction /BOBF/CUST_UI) and create the

following enhancement action on the Root node of the Freight Order Business Object
(technical name TOR. See also section 3.3.6 for creating actions.

Attribute Value
Action Name ZENH_POPUP_PARAM_ACT
Description Enh. Parameter Action for Ul Popup Demo

Implementing Class | ZCL_ ENH A POPUP_PARAM ACT

Parameter Structure | ZENH S A POPUP_PARAM_ACT

Action Cardinality Multiple Node Instances

Extensible Yes

The example action parameter structure ZENH_S A POPUP_PARAM_ACT shall look as

follows:
Append Structure
Name ZENH S A POPUP PARAM_ACT
Description Enhancement Action Parameters
Component Typing Method Component Type
ZENH_COMMENT Types /SCMTMS/DESCRIPTION
ZENH_WORKS_IND Types Boolean

Make sure that you have defined an enhancement category for the new structure. Then
save and activate the action parameter structure.

The attributes of this structure will later be available to be placed on the popup. When
executing the action via the Ul, the popup will be displayed where you can enter
corresponding values. In the example, we will configure an OK and a Cancel button that
lets you execute or abort the execution of the action.

Use transaction SE91 to create message class ZENH_MESS with the following

messages:
Message Message Short Text
001 Yes, it works! &1
002 No, it doesn’t work! &1

The coding for the action implementation shall look as follows (example code to be for
method EXECUTE of implementing class ZCL_ENH_A_ POPUP_PARAM_ACT):

METHOD /bobf/if frw action-~execute.
FIELD-SYMBOLS: <fs parameters> TYPE zenh s a popup param act.

DATA: 1s msg TYPE symsg,
lr act param TYPE REF TO /scmtms/s_tor a conf,
1lv_temp TYPE c.

* take over action parameters
ASSIGN is parameters->* TO <fs parameters>.

SAP Transportation Management 9.x™ - Enhancement Guide 177



SAP Transportation Management 9.x™ - Enhancement Guide 178

* prepare message text parameter
CLEAR 1ls msg.
ls msg-msgvl = <fs parameters>-zenh comment.

* use parameter ZENH WORKS IND
IF <fs parameters>-zenh works ind = abap true.
MESSAGE s001 (zenh mess) WITH ls msg-msgvl INTO 1lv_ temp.
ELSE.
MESSAGE €002 (zenh mess) WITH ls msg-msgvl INTO lv_ temp.
ENDIF.

CALL METHOD /scmtms/cl common helper=>msg helper add symsg(

EXPORTING
iv_key = /scmtms/if tor c=>sc_bo_ key
iv_node key = /scmtms/if tor c=>sc node-root
CHANGING
co _message = eo _message ).
ENDMETHOD.

2) Start the Web Dynpro ABAP Component Configuration Editor to create a new Component
Configuration. As mentioned already in section 5.3, the editor can be started via the
following general link which has to be enhanced with information on server and port,
depending on where you want to start the tool.

https://[server]:[port]/sap/bc/webdynpro/sap/configure _component

Example:
https://uscia9x.wdf.sap.corp:44352/sap/bc/webdynpro/sap/configure _component

Editor for the Web Dynpro ABAP Component Configuration

+ Continue in Change Mode | | &/ Continue in Display Mode Clear | || [} New 2) Click on button New to create

- the new Component Configuration.
Select the Web Dynpro component that you want to change or display

ComponentName:  FPM_FORM_UIBB [ Configuration ID: *  ZENH_WDCC_POPUP_ACTION Iu)

Advanced Settings:
1) Enter the Component Name and a new ConfigurationID.

Picture: Creating a new Component Configuration.

Enter a Component Name and a new Configuration ID. This new Component
Configuration will define a From UIBB that will contain the action parameters as available

input fields.
Field Value Comment
Component Name | FPM_FORM_UIBB The new configuration shall

represent a form which will
contain data of the action
parameter structure.

Configuration 1D ZENH_WDCC_POPUP_ACTION | This will be the new
configuration to be integrated
in the Freight Order UL.

Click on button New to create the new Component Configuration.
3) On the following popup provide a description and click on button OK to continue. On the

next popup specify the package where you want to store the new Component
Configuration and click on button OK again.
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5)
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Field Value
Description Enhancement Action with Popup Demo
Package $TMP (or your own customer/partner specific package)

A third popup will come up requesting you to provide a transport request. Choose a valid
existing transport request or create a new one (can be done on the same popup) and
click on button OK.

Specify the FBI Feeder Class that shall be used for providing the data to the Form UIBB
displayed on the new intended popup.

Edit Feeder Class O X

Feeder Class

Feeder Class; * |BOFUICL_FBI_GUIBE_ACTPRM_FDR| 7]

Edit Parameters || Cancel

Picture: Entering the Feeder Class.

Choose Feeder Class /BOFU/CL_FBI_GUIBB_ACTPRM_FDR which represents a
generic Action Parameter Feeder Class provided by the FBI framework. It makes use of
the parameters defined for the action that will be assigned to trigger the new popup. The
assignment of the action created in step 1 to the new Component Configuration is
described in one of the next steps. Click on button Edit Parameters to get to the next
step.

Now specify the parameters that the Feeder Class shall take into consideration at
runtime. Enter the following values in the mentioned fields and then click on button OK.

Edit Parameters O x
@ Entervalid feeder class parameters
Feeder Class
Feeder Clags: * /BOFUICL_FBI_CUIBB_ACTPRM_FDR | Fp action Parameter Feeder. Form GUIBB
Parameters
Business Object  ISCMTMSITOR m
MNode: ROOT Wl
Action:  ZEMH_POPUP_PARAM_ACT ml
Action Param Ul Structure:  ZENH_S_A_POPUP_PARAM_ACT
Act Param Ul Mapper Class Il
Clear Action Params:
Do notclose dialag on error:
Cancel

Picture: Specifying the Feeder Class Parameters.

Field
Business Object

Comment

The Business Object that the
action is assigned to.

The node of the Business
Object that the action is
assigned to.

The name of the action that
will be executed and delivers
the fields to be provided on
the popup based on its
action parameter structure.

Value
/SCMTMS/TOR

Node ROOT

Action ZENH_POPUP_PARAM_ACT
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Action Parameter | ZENH_S_A_POPUP_PARAM_ACT | The structure that serves as
Ul Structure the Ul structure for the action
parameters (in this example
it corresponds 1:1 to the
Action Parameter Structure).

6) In the Component Configuration Editor navigate to the Form UIBB Schema, click on
button Element and choose option Add Group to add a new field group.

v General Settings | Form UIBB Schema| Menu Schema  Quickview Schema

[[2 Element .| [ 2 Child Element ,
Add Gr = Open the Form UIBB Schema. Then
Group Title use button Element to add a new

ot contain any data group.

Picture: Adding a new Group in the Form UIBB Schema.

This group will contain the fields to be entered on the popup. In the attributes of the group
enter the following value in field Group Title:

Field Value
Group Title Enhancement Parameter Action

Moreover you can specify further attributes for this group. You can give it a Group Title
(e.g. Enhancement Parameter Action) and you can specify the Group Type which
influences the layout of the two fields added to the group. In this example the option Half
Width, 1 Column has been chosen which will arrange the two fields in a single column.
Other options e.g. allow arranging the fields in two columns and in one row.

Attributes of Group: Enhancement Parameter Action Final Flags | 3¢

Standard Attributes

Group Title:  Enhancement Parameter Action Group Type:

~]

Sequence Index 1 Context Menu ID: v

Here you can define different layouts. In this example 1 column, half width with
one field per line or e.g. 2 columns to place both example fields in one row.

Picture: Specifying Attributes of the Group.

7) Select the new group and click on button Child Element in the Form UIBB Schema and
add the available fields to the group. As we specified the Action Parameter Ul Structure to
be identical with the Action Parameter Structure, the available fields for the Ul correspond
exactly to the Action Parameters (if that was not the case you would have to specify an
Action Parameter Ul Mapper Class in the Feeder Class Parameters).

v General Settings Form UIBB Schema  MenuSchema  Quickview Schema
.

[ Elerent || [ 2 Child Element , || i
(RRET g /\dd Elements to Group Field Name

. ] Gro ' Parameter Action

Picture: Adding new Group Elements.
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8)

9)

Edit Group 0O %

Available Fields

i Field Label

. ZENH_COMMENT Short Description
. ZENH_WORKS_IND

Selectthe available fields to place them on the
Form UIBB Schema and click on button OK.

Cancel
Picture: Adding fields to the group.

Configure the following Attributes for the two added fields (this is the minimum set of
attributes to be specified for this example but of course you can also specify further
attributes like a Tooltip or specify a Search-Help for the corresponding field, etc.):

Field Label Display Type
ZENH_COMMENT Comment Input Field
ZENH_WORKS_IND | Flag whether it works or not | Check Box

Save the configuration for the new Form UIBB. With this step the definition of the popup
to be displayed when executing the intended Action is finished. In the next steps, the
popup as well as the Action are integrated into the Freight Order UI.

Start the editor for the Web Dynpro ABAP Component Configuration to add a new page
to the Freight Order Ul configuration /SCMTMS/WDCC_FRE_ORDER. As mentioned
already in section 5.3, the editor can be started via the following general link which has to
be enhanced with information on server and port, depending on where you want to start
the tool. In this case we customize an already existing standard Component
Configuration, i.e. to start the component customizing use the following kind of link (this
time it's “customize_component”):

https://[server]:[port]/sap/bc/webdynpro/sap/customize _component

Example:
https://uscia9x.wdf.sap.corp:44352/sap/bc/webdynpro/sap/customize _component

Here you can enter the Component Name and the Configuration ID of the Component
Configuration to be customized. This new configuration will define a From UIBB that will
contain the action parameters as available input fields.

Field Value Comment

Component Name | FPM_OVP_COMPONENT

Configuration ID /SCMTMS/WDCC_FRE_ORDER | The standard Web Dynpro
Component Configuration of

the Freight Order Ul.

Click on button New in case you have not yet created a corresponding component
customizing for the given Component Configuration. If this already exists you can
continue by clicking on button Continue in Change Mode.

Editor for Web Dynpro ABAP Component Customizing

+ Continue in Change Mode +/ Continue in Display Mode Clear Cinew | @l || DY 2) Click on button New to create a (@)
Select the Web Dynpro component that you want to customize new Component Customizing.
Component Name: FPM_OVP_COMPONENT o Configuration ID: % ISCMTMSMIDCC_FRE_ORDER P
Advanced Settings

1) Enter the Component Name and a new Configuration ID.

Picture: Creating a new Component Customizing.
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10) On the following screen go to section Navigation on the left side of the screen, click on
button New and chose option Dialog Box to add a new Dialog Box to the Freight Order
Ul

Navigation Repositories
Cinew, | @ || D

|} Initial Screen

[} Main Page

ID Edit Page

[} subovenview Page

[ confirmation Screen  TES

O™ Add a new dialog box to
D! the Freight Order UL
Picture: Adding a new Dialog Box.

Then double click on the new entry for the Dialog Box in the Navigation List and specify
the required attributes directly in the related list entry. Note that the system will default a
Page ID and a Title. For this example overwrite it with the following values:

Attribute Value
Page ID ENH_PARAM_ACTION
Title Demo Enhancement Parameter Action

Navigation  Repositories

Cinew, @ || D &
Page Type Page Id Title
. Dialog Box ENH_PARAM_ACTION Demo Enhancement Parameter Action

Picture: Specifying Dialog Box attributes in the Navigation List.

11) Now specify further required attributes for the Dialog Box on the right side of the
Component Configuration Editor (if you do not directly see the Attributes Screen on the
left side of the Editor double click again on the entry for the new Dialog Box in the
Navigation List). This step is especially interesting as here the set of buttons to be
available on the dialog popup for the Parameter Action is defined.

Attributes of Page: Demo Enhancement Parameter Action Final Flags | %
Standard Attributes

Default: Tooltipfor OK:  Execute the BOPF Action assigned to this popup
Explanation Text: Tooltip:
Explanation Docurment: Tooltip:

Dialog Mame:  Enhancement Parameter Action Tooltip for Cancel:  Cancel the Action and close the popup

Button Sets: 0K and Cancel (OK is default button) ~ Tooltip for Close:
Text for OK Btn: Width:
Yes Button: Text: Height:

Mo Button: Text: Act. Type Close:  validation-Independent v

Text for Close Bin: =

Picture: Specifying further attributes for the Dialog Box.
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Attribute Value

Dialog Name Enhancement Parameter Action

Button Sets OK and Cancel (OK is default button)

Tooltip for OK Execute the BOPF Action assigned to this popup
Tooltip for Cancel Cancel the Action and close the popup

Action Type Close Validation-Independent

With the attribute Button Sets we have now specified what kind of buttons shall be
available on the popup to trigger or cancel the related Action after having entered values
in the input fields of the popup. In this example an OK and a Cancel button will be used
where the OK button is the default button (i.e. it will have the focus when the popup is
displayed).

12) Navigate to the Preview of the newly added Dialog Box on the right side of the
Component Configuration Editor. Here you should see that the system has added a
section for the Dialog Box with the content below this section still empty. Double click on
the section content under the section. In the lower right part of the Editor you can now
specify required attributes that specify the content to be displayed on the Dialog Box, i.e.
the Form UIBB with the two input fields created in the previous steps will now be
assigned to the Dialog Box.

Attribute Value
Component FPM_FORM UIBB
Window Name FORM_WINDOW
Configuration 1D ZENH WDCC POPUP_ACTION
Rendering Type Without Panel
Title Enhancement Parameter Action
+  Preview
& | ©.
SECTION_1 1) The section added for the Dialog Box in the Preview.
Form UIBB 2) You can double click here to display the attributes for
Window Name: FORM_WINDOW the content of the section, i.e. in this example assigning
Configuration Name: ZENH_WDCC_POPUP_ACTION the Form UIBB Component to the Dialog Box.
Attributes of UIBB: Enhancement Parameter Action Final Flags | 3¢
Standard Attributes 3) Specify the required attributes here.
Component: * FPM_FORM_UIBB ol Rendering Type: Without Panel -
Window Name: * FORM_WINDOW
Config ID: ZENH_WDCC_POPUP_ACTION 1 Title: Enhancement Parameter Action
Instance 1D: Explanation Text.
Column: 1 Explanation Document
Sequence Index 1 Default Edit Page:
Container Stretching: ~ Defauit Details Page:
Hidden Element Visible ~

Picture: Specifying the attributes for assigning the Form UIBB to the Dialog Box.

13) Save the Component Customizing. With this step the popup for the Action is assigned to
the Freight Order Ul. Before it can actually be used, a few more things need to be
configured as shown in the next steps.

14) For the next step start the Component Configuration Editor to customize (remember
“customize_component” in the URL for starting the editor) the Application Controller
Configuration /[SCMTMS/WDCC_APPCC. Here the BOPF Action implemented in the first
steps is finally assigned to the popup that was configured in the previous steps.
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Editor for Web Dynpro ABAP Component Customizing

+ Continue in Change Mode + Continue in Display Mode | | | Clear | | [} New || fiil 2) Click on button New to create a @
Select the Web Dynpro component that you want to customize new Component Customizing.
ComponentName:  JBOFUAWDC_FBI_CONTROLLER el Configuration ID: *  ISCMTMSMDCC_APPCC ]

Advanced Seftings: -
1) Enter the Component Name and a new Configuration ID.

Picture: Creating a new Component Customizing for the Application Controller.

Field Value Comment
Component Name | /BOFU/WDC FBI CONTROLLER
Configuration 1D /SCMTMS/WDCC_FRE_ORDER | The standard SAP TM
Application Controller
Configuration.

Click on button New to create a new Component Customizing for the Application
Controller or continue with clicking on button Continue in Change Mode in case a
corresponding Component Customizing already exists.

15) Open section Component-Defined. In its subsection Configuration Context mark the Tree
List entry context and click the right mouse button to open the context menu for this entry.
Choose Add 2 actParamConfig to add a new Action Parameter Configuration in the
Application Controller.

Component Customizing /SCMTMS/WDCC_APPCC

Save 2 Cancel Check [} New Window Properties

~ Component-Defined

Configuration Context - Attributes of the Element actParamConfig (28 )
Make sure to enter a valid
[ New, number representing the last clgindex: * 28 Final
cfgindex in the list.

Elements El Business Object  /SCMTMSTOR (5} | Final
actPar Action:  ZENH_POPUP_PA ) Final
actPar

I I Final
Display Quick Help Dialog BoxID:  ENH_PARAM_ACTION
P
actPar More Field Help...
actPar Technical Help... Specify the Action by providing the
actParamConfig (5) technical BO name, the_node that it is
assigned to and the Action Name as well
actParamConfig (7 as the Dialog Box ID.

actParamConfig (8)

actParamConfig (9)

Picture: Adding a new Action Parameter Configuration in the Application Controller.

Specify the following attributes:

Attribute Value

cfgindex A valid number representing the latest entry in the list (Final flag is
set automatically by the system).

Business Object | /SCMTMS/TOR (Final flag not set)

Node ROOT (Final flag not set)

Action ZENH POPUP PARAM ACT (Final flag not set)

Dialog Box ID ENH_PARAM_ACTION (Final flag not set)

16) Click on button Save in the Component Customizing Tool bar to save the Application
Controller customizing.

17) In the final step add a button to the main toolbar of the Freight Order Ul as shown in the

previous section 5.4.4. Assign the parameter action ZENH_POPUP_PARAM_ACT to it
that we created in the section.
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The resulting popup that comes up when executing the new action can be seen on the
following picture. The popup comes up after clicking on the button added with step 17. You
can then enter values in the input fields and click on button OK to start the execution of the
action with the entered values or click on button Cancel to abort the execution.

Display TM100 North America OB - GRP01 100000050 Business Context Viewer
—gave || [ 50 cancel || 2Eait ||| @ ||| D] schedute || FollowUp | | [ Check || Calculate Charges .| | | Scheduling | (£ &]
Subcontracting | | | Fixing || SetStatus || Setitem Status | ' | Cancel Document | || Print,| || ¢ .|| Enh tP ter Action | @1]
NoMessages - Display Message Log The additional button in the Main Toolbar
with the Parameter Action assigned to it.
v Administrative Data  Cost Distribution ~ Cargo  Enhancement Node Demo Data =]
Create | || Delete | Demo Enhancement Parameter Action [T X &
Date/Time Change Re Current DatefTime

[3] No data available Enhancement Parameter Action
Comment. Test Comment

Flag whether it works ornot. [V}

Cancel

The configured Dialog Box (Popup) associated
with the Action. Click on button OK to execute it.

Picture: The final Parameter Action Popup in an example Freight Order.

With the input in the example shown in the picture above, the message that is issued looks as
follows: @) Yes it works! Test Comment

5.4.6 Accessing and displaying data from external sources

The following use case is based on a real world scenario where a customer wanted to display
external data on the Freight Order Ul, i.e. the data to be displayed does comes from a data
source outside the TM application / system.

The Use Case looks as follows: On the Document Reference tab of the Freight Order Ul
shipment numbers (originally coming from ERP) associated with the displayed Freight Order
are shown. For these shipments some further details shall be read from ERP and displayed
along with the Freight Order information. In the specific customer example the serial numbers
for the products assigned to the shipments shall be displayed. The serial numbers are not
known on TM side but need to be read from the shipments in ERP.

1) To simplify this example a bit and to rather “simulate” such an external data source we
simply create the following database table that serves as our external data source and
can be populated with example data: Start transaction SE11 and create data base table
ZENH_D_SERNUM as follows:

1. On the initial screen of transaction SE11 enter the table name ZENH_D_SERNUM in
field Database Table and click on button Create.

2. On the next screen enter the following short description for the new table: Database
Table for simulating access to external data.

3. On tab strip Delivery and Maintenance specify Delivery Class A (Application Table —
master and transactional data) and specify Display Maintenance Allowed in field Data
Browser / Table View Maintenance.

4. On tab strip Fields enter the following fields that make up our “external data source”:
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Field Key | Initial Data Type Short
Values Description

MANDT Yes Yes MANDT Client

BTD_ID Yes Yes /ISCMTMS/BTD_ID Bus. Trans.
Document ID

SERNUM_IDX Yes | Yes /SCMTMS/INTEGER_VALUE Integer Value

SERNUM /SCMTMS/STRING String

INUSE BOOLEAN Boolean
Variable (X =
True, - = False,
Space =
Unknown)

WEIGHT /SCMTMS/QUANTITY Quantity

WEIGHT_UOM /SCMTMS/DIM_WEIGHT_WT_UOM | Weight Unit of
Measure for
Dimensional
Weight

5. On tab strip Currency / Quantity Fields specify for field WEIGHT the reference
table ZENH_D_SERNUM, reference field WEIGHT_UOM.

6. Maintain enhancement category Can Be Enhanced (deep) under Extras —
Enhancement Category.

7. Click on button Technical Settings and maintain the technical settings of the new
database table as follows:

e Data class - APPL1
e Size Category 4
o Buffering not allowed - Yes

8. Finally save and activate the new database table.

The following steps illustrate how to realize an additional tab strip on the standard Freight
Order Ul that contains a list with the shipments and related serial numbers.

2) Display FBI View /SCMTMS/TOR_DOCREF as follows:

Start transaction SE84 and choose Web Dynpro.
Double click on Component Configuration.
Enter /SCMTMS/TOR_DOCREF in field Component Configuration and press F8.

Double click on the found entry on the next screen and here click on button Start
Configurator.

Click on button Continue in Display Mode.

3) On the FBI View you can find the defined Ul Structure, Mapper Class and Exit Interface
class used for the tab strip Document Reference tab of the Freight Order Ul. Create a
copy of all three objects as follows:

Create a copy of Mapper Class /SCMTMS/CL_UI_CONVERSION_TOR with
transaction SE24 and name it ZCL_ENH_UI_CONVERSION_SERNUM. Save and
activate the copy.

Create a copy of Exit Interface Class /SCMTMS/CL_UI_VIEWEXIT_TOR with
transaction SE24 and name it ZCL _ENH_Ul VIEWEXIT _SERNUM. Save and
activate the copy.
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e Create a copy of Node Ul structure /SCMTMS/S_UI_CMN_DOCREF with transaction
SE11 and name it ZENH_S_Ul_SERNUM. Save and activate the copy

4) Add all external fields to the Node Ul structure ZENH_S_Ul_SERNUM that shall be read
and displayed from the external data source, i.e. in the example this would be all fields
that we have already used to define the database table in step 1, except the fields
MANDT and BTD_ID.

5) Create a new FBI View ZENH_SERNUM: Display FBI View /SCMTMS/TOR_DOCREF as
described in step 2.

e On the first screen make sure that you specify the Component Name as
/BOFU/FBI_VIEW (already specified after displaying the mentioned standard FBI
View). Clear field Configuration ID and enter ZENH_SERNUM as the name for the
new FBI View.

Editor for the Web Dynpro ABAP Component Configuration

+ Continue in Change Mode + Continue in Display Mode Clear [ New || @i l 2) Click on button New to create a 1 @
o
| _new Component Configuration. |

Select the Web Dynpre component that you want to change or display

ComponentName:  /BOFUIFBI_VIEW W) Configuration 10:*  [ZENH_SERNUM !
Advanced Seftings:

1) Enter the Component Name and a new Configuration 1D.

Picture: Creating a new FBI View.

e Click on button New to start creating the new FBI View. On the Header tab of the
following screen enter the following data:

Field Value

Business Object /SCMTMS/TOR

Node DOCREFERENCE

Node Ul Structure ZENH_S Ul_SERNUM

Mapper Class ZCL_ENH_Ul_CONVERSION_SERNUM
Exit Interface Class ZCL_ENH_Ul_VIEWEXIT_SERNUM

Component Configuration ZENH_SERNUM

Save % Cancel 2) Click on button New to create a Propetties
new Component Configuration.

~ Component-Defined

m Related Views Field Groups Field Descriptions Actions Field Mapping Usage in Component Config
Business Object /SCMTMSITOR &L 1) Enter the required header
= properties for the new FBI
Node: DOCREFERENCE P View
Node Ul Structure: | ZENH_S_UI_SERNUM [y

Mapper Class ZCL_ENH_UI_CONVERSION_SERNUM [

ExitIntfce Class: [ZCL_ENH_UI_VIEWEXIT_SERNUM o)

Picture: Specifying the required header properties of the FBI View.
e Click on button Save.

6) Section 5.4.3 described already how to add a new List UIBB to the Freight Order Ul. We
now create another List UIBB that will carry the external data. Start the Component
Configurator and create a corresponding Component Configuration for the List UIBB:

Editor for the Web Dynpro ABAP Component Configuration

\/ Continue in Change Mode \/Cuntinue in Display Mode Clear EJ New @] I 2) Click on button New to create a O

Select the Web Dynpro component that you want to change or display new Compenent Configuration.

ComponentMame:  FPM_LIST_UIBE_ATS [ Configuration ID: * |ZENH_WDCC_SERNUM\ Llj‘
Advanced Seftings: -
1) Enter the Compenent Name and a new Configuration ID.

Picture: Creating the Component Configuration for the List UIBB.
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Field Value
Component Name FPM_LIST UIBB_ATS
Configuration 1D ZENH WDCC_ SERNUM

e Use Feeder Class /BOFU/CL_FBI_GUIBB_LIST_ATS for this Component
Configuration. In the Feeder Class Parameters assign FBI View ZENH_SERNUM that
we have created in step 5 before.

Edit Parameters 0O X

Assigning the Feeder Class and
the FBI View to the Component
Configuration.

Q Enter valid feeder class parameters

Feeder Class

Feeder Class: * /BOFUICL_FBI_GUIBB_LIST_ATS FBI Feeder class for ATS List GUIBB

Parameters

FBIView.  [ZENH_SERNUM )

Business Object: L

Node: [—jj

Picture: Assigning Feeder Class and FBI View.
e Configure the columns of the List UIBB. The fields of the new Node Ul Structure
ZENH_S Ul_SERNUM are all available for representing columns in the new list.
Configure them all correspondingly and save the List UIBB configuration.

Preview

5
&

DotumentT.. DocumentlD  DocumentT.  Document Hem ltern Type Item Type D. \susad Serial Num Serial Num Weight Wei

The configured List UBB columns

Picture: The configured List UIBB in the preview.
e Save the Component Configuration for the new List UIBB.
7) Start the Configuration Editor in customizing mode for the standard Component

Configuration /SCMTMS/WDCC_FRE_ORDER and add the new List UIBB. First of all
add the new List UIBB on the Overview Page Schema as shown in the following picture.

v Overview Page Schema  Toolbar Schema  ‘Wire Schema
a

[# Page Master Area || [ 2 Section || [2UIBB, | i Up 1) Add a new List Component. Configure UIBB || &e
Ty Element D Anahytics Chart Component Config ID Window Name Container Stretching ~

[‘ Anabtics List Component

B uiee: 5O0TRISCMTMSIU| [ composite Component ISCMTMSMVDCC_CMN_ADMINDATA  FORM_WINDOW UIBB Does Not Need Surroundi., v

B uiBB: 5OTRISCHMTMSIU| [% Form Component ISCMTMSMWDCC_MDC_VB MAIN UIBB Needs Surrounding Conta... v

8 uiee: oTRisCMTMsU| [ Form Repeater Component JSCMTMSMWDCC_TOR_ROOTDOCRE  LIST_WINDOW UIBB Does Not Need Surroundi..
[ Freestyle Component

[ uiBe: s0TRISCMTMSIU| =~ JSCMTMSMYDCC_TCD_TOP COMPOSITE_WINDOW UIBB Does Not Need Surroundi v
[ Launchpad Component

B viBB: $0TRISCMTMSIU| I List Component ISCMTMSMWDCC_FRE_ORDER_CAR COMPOSITE_WINDOW UIBB Does Not Need Surroundi.. v

[ vIBB: $OTRISCMTMSAU| [ 3, POWL Component ISCMTMSMDCC_CBAIR_GEN_H/—* *9B Does Not Need Surroundi... v

2) Specify the required attributes.
B uiss Nod (& Search G ZENH_WDCC_DEMO_LIST_UIBB LISt~ oW UIBB Does Not Need Surroundi.. v
[ Tabbed Component

UIBB: Demo Enh. Listwil —
. B [% Tree Component

ZENH_WDCC_SERNUM LIST_WINDOW UIBB Does Not Need Surroundi.. v~

Picture: Adding the new List UIBB (as customizing) to the standard Ul.

Specify the following attributes for the added List UIBB:
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Field Value
Component FPM_LIST _UIBB_ATS
Window Name LIST WINDOW
Configuration ID ZENH_WDCC_SERNUM
Title Demo Enh. List with access to external data
Attributes of UIBB: Demo Enh. List with access to external data Final Flags | %
Standard Attributes
Component: * FPM_LIST_UIBB_ATS ? Rendering Type: ‘With Panel v
Window Name: *  LIST_WINDOW fal
ConfigID: ZENH_WDCC_SERMUM P Title:  Demo Enh. Listwith access to external data
Instance ID: Explanation Text
Columnm: 1 Explanation Document:
Row Number: 1 Default
Sequence Index 25 Default Edit Page =
Container Stretching: UIBB Does Not Need Surrounding Containers to be Stretel ~ Default Details Page P
Padding Automatic (Defaulty v

Hidden Element:

Visible v

Picture: The attributes for the new List UIBB.

8) On Wire Schema add a new Wire to connect the new List UIBB with the standard UI.
Specify the following attributes for the Wire:

Field

Value

Component

FPM_LIST UIBB_ATS

Configuration Name

ZENH_WDCC_SERNUM

Source Component

FPM_FORM_UIBB

Source Configuration

/SCMTMS/WDCC_TOR_INIT_SCREEN

Name
Port Type Collection
Port Identifier CO

Connector Class

/BOFU/CL_FBI_CONNECTOR

Source Node Association | DOCREFERENCE
Attributes of Wire: List ZENH_WDCC_SERNUM Final Flags | 3¢
Standard Attributes
Component: **  FPM_LIST_UIBB_ATS =) Sree Inst. ID P
ConfigID:  ZENH_WDGC_SERNUM =) FortType:  Gollection ~
Instance ID: @ Portidentifier  'CO 3
Source Component  FPM_FORM_UIBE P Connector Class: *  /BOFU/CL_FBI_CONNECTOR Il
Source Config Name:  /SCMTMSMWDCC_TOR_INIT_SCREEN [mY
Connector Parameters
SRC_NODE_ASSOC:  DOCREFERENCE v

Picture: The attributes for the required Wire.

9) Save the customizing for Component Configuration /SCMTMS/WDCC_FRE_ORDER.
With this step we have now added everything in the Freight Order Ul to display the
external data. Now a bit coding is required to read, prepare and get the external data

displayed correctly on the new List UIBB.

10) In method BUILD_MAP_TABLE of class ZCL_ENH_UI_CONVERSION_SERNUM add
the following lines of code at the beginning of the method implementation. The member
variable MV_CALL_EXIT is set to true. At runtime this setting will force the application to

call method CALL_EXIT_METHOD.
METHOD build map table.

DATA:
ls map data ext TYPE ts map data ext.

SET EXTENDED CHECK OFF.

* call exit method where the extraction of the external data
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11)

12)

* will take place.
mv_call exit = abap true.

CASE iv_uil struct.
ENDCASE.
ENDMETHOD.

In method CALL_EXIT_METHOD of class ZCL_ENH_UI_CONVERSION_SERNUM add
the following lines of code at the beginning of the CASE statement:

METHOD call exit meth.
CASE mv_uil struct.

WHEN ’ZENH_S_UI_SERNUM'.
CALL METHOD zcl enh sernum ext access=>read serial numbers
CHANGING
ct ui data = ct_ui data.

WHEN '/SCMTMS/S UI TOR ITEM' OR
ENDCASE .
ENDMETHOD.

At runtime when the new Ul structure ZENH_S _Ul_SERNUM is used, a method of an
external class is called that contains the coding to read data from the external data
source.

When the method is called, the changing parameter CT_UI_DATA contains first of all the
data of the Document Reference Tab of the Freight Order Ul (remember that we have
assigned /SCMTMS/TOR as the source BO and DOCREFERENCE as the source node
in the involved FBI View ZENH_SERNUM.

Create a simple static class ZCL_ENH_SERNUM_EXT_ACCESS via transaction SE24
with a method READ_SERIAL_NUMBERS. The method shall have a changing parameter
CT_UI_DATA of type ANY_TABLE. Within this method, the data from the external data
source is read and used to rebuild and redefine the content of the initial data in
CT_UI_DATA that will then be displayed in the new List UIBB that was added. The
example coding for method READ_SERIAL_NUMBERS looks as follows:

METHOD read serial numbers.
* declarations
TYPES: BEGIN OF 1ls btd id range,
sign TYPE ddsign,
option TYPE ddoption,
low TYPE /scmtms/btd id,
high TYPE /scmtms/btd id.
TYPES: END OF ls btd id range.
TYPES: 1t btd id range TYPE TABLE OF ls btd id range.

DATA: 1lv_component bo TYPE string,
1lv_component ui TYPE string,
ls sernum TYPE zenh s sernum,
1t sernum TYPE TABLE OF zenh s sernum,
1s btd id TYPE 1s btd id range,
1t btd id TYPE 1t btd id range,
ls sernum ui TYPE zenh s ui sernum,
1t sernum ui TYPE TABLE OF zenh s ui sernum,
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ls sernum data TYPE REF TO data.

FIELD-SYMBOLS:

<fs ui data> TYPE any,

<fs btd tco> TYPE /scmtms/btd type code,

<fs btd id> TYPE /scmtms/btd id,

<fs btd date> TYPE /scmtms/btd date,

<fs btd issuer> TYPE /scmtms/btd issuingparty name,
<fs btditem tco> TYPE /scmtms/btd item typecode,
<fs btditem id> TYPE /scmtms/btd item id,

<fs btd tco_ txt> TYPE /scmtms/description_ s,

<fs btditem tco_ txt> TYPE /scmtms/description s,
<fs_ sernum> TYPE zenh s sernum,

<fs sernum ui> TYPE zenh s ui sernum,

<fs key> TYPE /bobf/conf key.

CLEAR: 1s btd id,
1t _btd id.

* collect all relevant BTD IDs to be used for
* accessing external data
LOOP AT ct ui data ASSIGNING <fs ui data>.
ASSIGN COMPONENT 'BTD TCO' OF STRUCTURE <fs_ui_data>
TO <fs btd tco>.
IF <fs _btd tco> = "I001'.
ASSIGN COMPONENT 'BTDilD' OF STRUCTURE <fs_ui_data>
TO <fs btd id>.

ls btd id-option = "EQ'.
1s btd id-sign = 'I'.
1s btd id-low = <fs _btd id>.
APPEND 1ls btd id TO 1t btd id.
ENDIF.
ENDLOOP.

* read the data from the external source
* Example: A Select statement to access our "“Simulation Table”
SELECT btd id
sernum_idx
sernum
inuse
weight
weight uom
FROM zenh d sernum
INTO CORRESPONDING FIELDS OF TABLE lt_sernum
WHERE btd id IN 1t btd id.

* take over the data into the TM UI structure
IF sy-subrc = 0.
CLEAR: ls_sernum ui,
1t sernum ui.

* create a table with the complete UI information, including the
* keys of the original entries from DOCREF.
LOOP AT ct ui data ASSIGNING <fs ui data>.
ASSIGN COMPONENT 'KEY' OF STRUCTURE <fs ui data>
TO <fs key>.
ASSIGN COMPONENT 'BTD ID' OF STRUCTURE <fs ui data>
TO <fs btd id>.
ASSIGN COMPONENT 'BTD TCO'" OF STRUCTURE <fs ui data>
TO <fs _btd tco>.
ASSIGN COMPONENT 'BTD DATE' OF STRUCTURE <fs ui data>
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TO <fs btd date>.

ASSIGN COMPONENT 'BTD ISSUER' OF STRUCTURE <fs ui data>
TO <fs btd issuer>.

ASSIGN COMPONENT 'BTDITEM TCO' OF STRUCTURE <fs ui data>
TO <fs btditem tco>.

ASSIGN COMPONENT 'BTDITEM ID' OF STRUCTURE <fs ui data>
TO <fs btditem id>.

ASSIGN COMPONENT 'BTD TCO TXT' OF STRUCTURE <fs ui data>
TO <fs_btd tco_txt>.

ASSIGN COMPONENT 'BTDITEM TCO TXT' OF STRUCTURE <fs ui data>
TO <fs btditem tco txt>.

LOOP AT 1t sernum ASSIGNING <fs sernum>

WHERE btd id = <fs btd id>.

ls sernum ui-key = <fs_ key>.

ls _sernum ui-btd id = <fs _btd id>.

ls _sernum ui-btd tco = <fs_btd tco>.

ls _sernum ui-btd date = <fs _btd date>.

ls sernum ui-btd issuer = <fs btd issuer>.
ls sernum ui-btditem tco = <fs btditem tco>.
ls _sernum ui-btditem id = <fs btditem id>.

ls _sernum ui-btd tco txt = <fs btd tco txt>.
ls_sernum ui-btd tco txt = <fs btd tco txt>.

ls sernum ui-sernum idx = <fs_ sernum>-sernum idx.
ls sernum ui-sernum = <fs_sernum>-sernum.
ls _sernum ui-inuse = <fs_ sernum>-inuse.
ls_sernum ui-weight = <fs sernum>-weight.

ls _sernum ui-weight uom <fs_sernum>-weight uom.
APPEND 1ls sernum ui TO 1t sernum ui.
ENDLOOP.
ENDLOOP.

transfer the UI data to be passed to the List
UIBB into CT UI DATA
IF NOT lt_sernum IS INITIAL.

CLEAR ct ui data.

CREATE DATA ls_sernum data TYPE zenh s ui sernum.

ASSIGN ls sernum data->* TO <fs ui data>.

LOOP AT 1t sernum ui ASSIGNING <fs sernum ui>.
MOVE-CORRESPONDING <fs sernum ui> TO <fs ui data>.
INSERT <fs_ui_data> INTO TABLE ct_ui_data.

ENDLOOP.

ENDIF.

ENDIF.
ENDMETHOD.

The coding does the following at runtime. From the Ul data in CT_UI_DATA (which first of
all just contains the same data as available on the Document Reference tab) those
entries are filtered out for which serial numbers shall be read from the external data
source. In the example, this shall e.g. only happen for those document references that
represent a Shipment, i.e. BTD_TCO = 1001 (this depends of course on the customizing
for Business Transaction Document Type codes).

For the relevant documents a SELECT statement reads the serial number from the
external data source which is in the example case the database table that we created in
step 1. The result of this SELECT statement will then be used to rebuild the content of
changing parameter CT_UI_DATA to finally contain the list of relevant documents with
their related serial numbers. This modified data will then be provided to the new List UIBB
that was added to contain the serial number information. So the new List UIBB combines
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now a set of attributes that are filled from standard BO node DOCREFERENCE and
another set of attributes that get their content from the external data source.

Note: If data from external data sources shall be displayed within the TM Ul please
always make sure that the access to this external data source is implemented with the
highest performance possible. In real implementations of such a use case you should
also consider a buffer mechanism for the external data that only reads data again from
the external data source if really necessary.

13) For testing the example create a Freight Order (or use an existing one) and first of all
enter a list entry on tab Document Reference (you may have to make this tab visible first
of all via the personalization of the Freight Order Ul). Then create an entry in Database
Table ZENH_D_SERNUM that was created in step 1 with attribute BTD_ID filled with the
same Document ID as for the entry on tab Document Reference (this is the link between
the BO node entry and the external data source entry). An example of the final new List
UIBB on the Freight Order Ul then looks as follows:

Display TM100 North America OB - GRP01 100000050 Business Context Viewer
LEdit| || & | [y schedule || FollowUp | || Check,|| Calculate Charges , Subconiracling | | | Fixing || SetStatus , | Setitem Status , ralr
Print, | | | Customs 1) The new List UIBB on @.
the Freight Order Ul
- Genersl Data | Demo Enh. List with access to external data | Document References  Enhancement Node Demo Data  Notes  Business Partner =}
&
Document 1D DocumentT. Document T. Document Item Item Type Item Type D. Issuer 15 used Serial Number Serial Number In, Weight Weight Unit of
. 123456789 1001 ERP Shipment 27.11.2013 10 007 HOLGER POLCH Vi 54-ABC-564 1 20 KG
2) These columns get their data from BO node 3) These columns get their data
DOCREFERENCE of BO /SCMTMS/TOR Just like from the external data source (in

the data on the Document Reference tab. this example from a DB Table)

Picture: The new List UIBB with example data from the external data source.

5.4.7 Building a simple new User Interface

As SAP Transportation Management uses the Floor Plan Manager for Web Dynpro ABAP
building a user interface is based on a standard technology which is available in SAP
NetWeaver. For details on FPM and how to build user interfaces with it, please also refer to
the corresponding SAP NetWeaver documentation under the following link:

http://help.sap.com/saphelp nw73/helpdata/en/fc/182711c34a4684a7c0214b42554514/fr
ameset.htm

Further information can also be found in the SAP Community Network under the following link
(search there for FPM): http://scn.sap.com/welcome

To connect FPM build user interfaces with an application, so called Feeder Classes are used.
Their implementation is based on a predefined interface definition providing all necessary
methods and corresponding signatures in order to standardize the communication between
the application and the GUIBBs. Some examples:

Interface Comment

IF FPM_GUIBB FORM Interface for FORM components.
IF FPM_GUIBB_LIST Interface for LIST components

IF_ FPM_GUIBB_SEARCH | Interface for SEARCH components
IF FPM_GUIBB TREE Interface for TREE components

Method GET_DEFINITION of a Feeder Class defines the field catalog of the component
(GUIBB). At runtime, method GET_DATA supplies the component with data from the
application.

SAP Transportation Management uses FBI (Floor Plan Manager BOPF Integration) to

connect the FPM user interface with the application which is based on BOPF business
objects and related business logic. Instead of having to implement individual Feeder Classes,
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FBI provides a list of already implemented (generic) Feeder Classes that can be reused to
connect a FPM user interface with the BOPF based application.

These available generic FBI Feeder Classes allow creating a new Ul on an existing BOPF
business object without having to implement any own coding (of course there might be Uls
with a higher complexity which require coding e.g. in an Exit Class of an involved FBI View).

The following example shows how to build a small and simple Ul on top of the Freight Order
BO (/SCMTMS/TOR) from scratch. Don’t be scared about the number of steps. The intention
is to show a variety of different configuration aspects for realizing even specific and useful
details. This will help to understand the configuration possibilities from scratch.

1) Start transaction SE80, navigate e.g. to your local objects (we will store the example in
the local package $TMP) and create a new Web Dynpro Application with the following

parameters:
Local Objects VI
|scmsupPORT [w |l
@)= .]%]|a]|d&]k)E
Object Name [0Jir
" T—— Create Packages
Change Program
Display » Function Group
Copy... Web Dynpro » Web Dynpro Component (Interface)
Delete Dictionary Object » Web Dynpro Application
Check » Class Library » Web Dynpro CHIP
Execute » Enterprise Service 1 Bm R ¥ Bm B i
Display Object Directory Entry BSP Library »
Write Transport Entry WMt >
Where-Used List Behess Engheeing x
Additional Functions y  FomObject ¥
Test Object »
Other (1) »
Other (2) »
Object Type Administration »
Connectivity »
Web Dynpro »
More... »
Picture: Creating a new Web Dynpro Application in SE80.
Field Value
Application ZENH_TOR_UI
Description Enhancement Demo Ul
Component FPM_OVP_COMPONENT
Interface View FPM_WINDOW
Plug Name DEFAULT

Save the mew Web Dynpro Application and assign it to your preferred package (in this
example we simply use package $TMP).

2) Create an Application Configuration for the new Web Dynpro Application as follows. Click
the right mouse button on the Web Dynpro Application in SE80 and choose option
Create/Change Configuration from the context menu.

Create
Change

Locall 2y Choose option Create/Change Configuration Display »
[SCMSL ... .
2 Create/Change Configuration
(@l ]I ][]l [&Z]] 1) Click the right mouse Congistency Check
Object Mame button on the Web Test
Dynpro Application to -
v Sy scusupeorT | IR e e Test in Eusiness Cient v

~ T web Dynpra
~ A weeh Dynpro Applicat,
- (£ zenA_ToR_UI Erhancement Dema Ui | Delete
Display Chject Directory Entry

Start ECATT Recording

Change Package Assignment
Wiite Transport Entry

Picture: Creating an Application Configuration.
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The Configuration Editor will come up in a browser window. Specify the following
Application Name and Configuration ID and then click on button New:

Editor for the Web Dynpro ABAP Application Configuration

+ Continue in Change Mode +/ Continue in Display Mode Clear [ New || il 2) Click on button New to create a @

Select the application configuratien that you want to change or display new Component Configuration.

Application Name:  ZENH_TOR_UI P Configuration ID: *  [ZENH_TOR_UI] 7]

1) Enter the Component Name and a new Configuration ID.
Picture: Creating the Application Configuration.

Field Value
Application Name ZENH TOR_UI
Configuration ID ZENH TOR_UI

On the following popups specify a description and a package where to store the
Application Configuration, e.g. package $TMP. In case you want to transport this demo
Ul, assign it to a package that will request you with each relevant step to specify a
transport request.

Field Value
Description Enhancement Demo Ul for TOR BO
Package $TMP (or your own package)

3) On the following screen open section Assign Web Dynpro Component. Here you can find
an entry for your Application Configuration. Mark it and click on button Assign
Configuration Name to specify a corresponding Configuration ID on the following popup.
With this step we assign a Web Dynpro Component Configuration (WDCC) to the
Application Configuration that will carry all the content of the new Ul. Enter the following
Configuration ID:

Application Configuration ZENH_TOR_UI

¥ Cancel Check [ Ne

Assign Configuration Name 0 X

@ Specified Configuration ZENH_WDCC_TOR_UI Does Not Exist ‘Web Dynpro Component: FPM_OVP_COMPONENT

@ Data has been saved Implementation:  FPM_OVP_COMPONENT

. Configuration ID: ‘ZENH_WDCC_TDR_UI @|

~ Assign Web Dynpro Component
= 2) Enter the Configuration ID here and Cancel

Assign Configuration Name click on button OK. -

Component Usage Component Implementation Configuration Name

. ZENH_TOR_UI FPM_OVP_COMPONENT FPM_OVP_COMPONENT ZENH_WDCC_TOR_UI
1) Click on button Assign 3)The Configuration is assigned but does

» Application Configuration Name. not yet exists. Click here to create it.

Picture: Assigning and creating a Configuration for the Application.

Field Value

Component Usage | ZENH TOR Ul (defaulted)
Component FPM_OVP_COMPONENT (defaulted)
Implementation FPM_OVP_COMPONENT (defaulted)
Configuration ZENH_WDCC_TOR_UI

The Configuration Name ZENH_WDCC_TOR_UI is now assigned to the Application
Configuration but does not yet exist. Click on the Configuration Name in the related
column to create it (see also picture above). The Configuration Editor will come up in a
browser window. Enter the following data and click on button New to create the
Component Configuration:
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Field Value
Component Name | FPM_OVP_COMPONENT
Configuration ID ZENH WDCC _TOR Ul

Editor for the Web Dynpro ABAP Component Configuration

+/ Continue in Change Mode | | |« Continue in Display Mode Clear | | [ New || fil 2) Click on button New to createa | @

new Component Configuration.
H Object Component Configuration ZENH_WDCC_TOR_UI does not exist

ZENH_TOR_UI > ZENH_WDCC_TOR_UI
Select the Web Dynpro component that you want to change or display

Component Name: FPM_OVP_COMPONEN Configuration ID: ¥  ZENH_WDCC_TOR_UI

Gh

Advanced Seftings: - -
1) Enter the Component Name and a new Configuration 1D.

Picture: Creating the Component Configuration.

As always, on the following popups specify a description and a package where to store
the Component Configuration (which represents the Application Configuration).

Field Value
Description Enhancement Demo Ul Application Configuration
Package $TMP (or your own package)

4) In the Component Configuration Editor open section General Settings. Click on button
Floorplan Settings and select option Application Controller Settings. On the following
popup enter the following settings and click on button Ok:

~ General Settings Final Flags || Floorplan Seftings ,
Application Controller Settings [ Choose to enter the Application |~
Classification Settings Event Action Types ngs Controlter Settings.
Application Area: Message Mapper Settings " 0
Display Message ...
Transient Settings
) Message Area De... -
Transient State:  Non-Transient; Component¥ ~
Message Area Dis... v
Additional Settings
Enable Personaliz... v Enable Printing:
Enable Page Sele... Enable Help: v
EditMode:  NoMode Handling (Defaulf)  ~ Collapsed UIBB P... Patticipate (in FPM Event Loof +
Scroll Mode:  Autornatic - Hidden UIBB Proc... Participate {in FPM Event Looj ~

Picture: Specifying the Application Controller Settings.

Field Value
Web Dynpro Component /BOFU/WDC_FBI_CONTROLLER
Configuration Name /SCMTMS/WDCC_APPCC

Change Application-Specific Parameters [ X

Web Dynpro Compo... JBOFUMIDC_FBI_CONTROLLER )
Configuration Name:  [ISCMTMSMDCC_APPCC] P
OK || Cancel

Picture: Application-Specific Parameters.
5) On the right side of the Component Configuration Editor navigate to section Navigation. In

the displayed list, the system will already default an entry for a Main Page. Click on button
New, choose option Initial Screen and specify the following parameters for this new page:
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6)

Field Value
Page ID INIT
Page Type Initial Page
Title Enh. Demo Ul Initial Screen
For the Main Page entry in the list specify the following parameters:
Field Value
Page ID MAIN
Page Type Main Page
Title Enh. Demo Ul Main Screen
Navigation Repositories Navigation Repositories
. .
EJ NEWJ rD GOJ-‘ |:J Newd @ [_D (E-)‘P
[} Main Page
| ) 1 PAGE_1 . Initial Screen  INIT Enh. Dema Ul Initial Screen
[ EditPage
[} Suboverview Page Main Page MAIN Enh. Demo Ul Main Screen
[] Confirmation Screen
[} Dialog Box

Picture: Defining the Initial Screen and the Main Page.

On the left side of the Component Configuration Editor double click on the list entry for
the Initial Screen. Now navigate to the related Overview Page Schema. Here you should
now find a section SECTION_1. Select it in the list, display its attributes and make sure
that it has the following settings:

Field Value
Section ID SECTION_1
Layout Type One Column Layout (Standard Layout)

Now add a new Form UIBB as a subcomponent of the displayed SECTION_1. For this
click on button UIBB and choose option Form Component to add a new Form UIBB to the
Initial Screen of the new UI.

~  Qverview Page Schema  Toolbar Schema  Wire Schema
.

[ Section || [2UIBB, | [l Configure UIBB || Sz
i) Element Component Config ID Window Name Container Stretching

~ [ Section: SECTION_1

. Hues FPM_FORM_UIBB ZENH_WDCC_TOR_UI | FORM_WINDOWY v

The additional Form Component with its attributes in the list.
Attributes of UIBB Final Flags | 3¢

Specify all required attributes here. Note the new Component
Configuration does not yet exist at this point in time.

Standard Attributes

Component: * FPM_FORM_UIBB 3 Rendering Type:  Without Panel v
Window Name: * FORM_WINDOW nl
Config ID:  [ZENH_WDCC_TOR_UI_ALTKEY 3 Title:
Instance ID: Explanation Text:
Column 1 Explanation Document:
Sequence Index; 1 Default Edit Page: [l
Container Stretching: v Default Details Page: 3
Hidden Element Visible v

Picture: Adding a new Form UIBB to the Initial Screen.
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7

Field Value

Component FPM_FORM_ UIBB

Window Name FORM_ WINDOW

Configuration ID ZENH_WDCC_TOR_UI_ALTKEY

Maintain the attributes for the new Form UIBB and then save the Component
Configuration. As you can see in the message list below, the current Component
Configuration is saved but the new one (ZENH_WDCC_TOR_UI_ALTKEY) we just
created does not yet exist. So we have to create it in the next step.

@) Data has heen saved
@ Errors at Page Enh. Demo Ul Initial Screen f Section SECTION_1
Ml Configuration name ZEMH WDCC TOR U1 ALTKEY does not exist

Picture: Messages after Save.

Open the Preview section. Here you can find the Form UIBB and its Configuration Name.
When you move over this Form UIBB with the mouse you should see the “wrench” icon.
Click on this icon to start creating the Component Configuration for the Form UIBB
(Alternative: Click on button Configure UIBB in the Overview Page Schema).

v Preview

Enh. Demo Ul Initial Screen
@.

Move the mouse cursor here and click on the “wrench” icon to start
creating Component Configuration ZENH_WDCC_TOR_UI_ALTKEY.

Form UIBB u

‘Window Name: FORM_WINDOW
Configuration Name: ZENH_WDCC_TOR_UI_ALTKEY

SECTION 1

Picture: The new Component Configuration (not yet created) in the Preview.

Editor for the Web Dynpro ABAP Component Configuration

+/ Continue in Change Mode «/ Continue in Display Mode Clear L New @] 2) Click on button New to create a O

new Component Configuration.
H Object Component Configuration ZENH_WDCC_TOR_UI_ALTKEY does not exist

ZENH_TOR_UI > ZENH_WDCC_TOR_UI > ZENH_WDCC_TOR_UI_ALTKEY > ZENH_WDCC_TOR_UI_ALTKEY
Select the Web Dynpro component that you want to change or display

Component Name:  FPM_FORM_UIBA P Configuration ID: *  ZENH_WDCC_TOR_UI_ALTKEY P

Advanced Settings: - -
1) Enter the Component Name and a new Configuration ID.

Picture: Creating the new Component Configuration

Specify the following data and click on button New to create the Component
Configuration:

Field Value
Configuration Name | FPM_FORM_UIBB
Configuration ID ZENH_WDCC_TOR_UI_ALTKEY

On the following popups specify a description and a package where to store the
Component Configuration (which represents the content for the initial screen).

Field Value
Description Enhancement Demo Ul Alternative Key Configuration
Package $TMP (or your own package)
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8) Enter class /BOFU/CL_FBI_GUIBB_ALTKEY_FDR as the feeder class. Then click on
button Edit Parameters and maintain the following attributes. Afterwards click on button
Ok.

Field Value

Business Object /SCMTMS/TOR

Node ROOT

Alternative Key TOR_ID

Edit Feeder Class 0 x Edit Parameters 0O x

n Enter avalid feeder class 0 Enter valid feeder class parameters

@ Configuration "ZENH_WDCC_TOR_UI_ALTKEY" created |~

Feeder Class Feeder Class

Feeder Class; * BOFUICL_FBI_GUIBB_ALTKEY_FDR| IZM Feeder Class: * /BOFU/CL_FBI_GUIBB_ALTKEY_FDR | £ Alternative Key Feeder for Initial Screen

Edit Parameters || Cancel Parameters

Business Object  /SCMTMSITOR [l
Node:  ROOT o
Altemate Key.  [TOR_ID| =)

Specify the BO, Node and the Alternative Key. Cancel

Picture: Specifying the Feeder Class and its parameters.

Navigate to the Form UIBB Schema, click on button Element and add a new Group with
titte Document Number. Then select the new group in the list, click on button Child
Elements and from the list of available fields add field TOR_ID to the group. Maintain the
following attributes for the field:

Field Value

Field Name TOR_ID - Is defaulted and cannot be changed.

Label Visibility Is visible

Display Type Input Field

Label Document

FPM Event ID FPM_LEAVE_INITIAL_SCREEN() - This will allow hitting
ENTER in the field instead of having to click on button
Continue to get to the main screen.

Component Configuration ZENH_WDCC_TOR_UI_ALTKEY Note: This button allows to switch on

- and off the Component Configuration
= | f I : . s
Bl save | | ¥ cancel Check i Additional Functial = o~ e for specifying the A

ZENH_TOR_UI: ZENH_TOR_UI > OVP: ZENH_WDCC_TOR_UI > OVP: ZENH_WDCC_TOR_UI|> Fa,_ attributes of configuration elements.

~  Preview Note: These links allow navigating back to
predecessor Component Configurations.

Document Number

Document: ?

- General Settings Form UIBB Schema  Menu Schema Quickview Schema
a

[ Element || [ child Element || i &
’f—_D Element Group Title Field Name Lahel Display Type
N D Group: Document ... Document Number
. 12, Element TOR_ID TOR_ID Document Input Field

Picture: The final configuration of the Initial Screen.
Check and save this Component Configuration. Then navigate back to component

configuration ZENH_WDCC_TOR_UI. This can be achieved by simply clicking the
corresponding link in the header section of the Component Configuration Editor.
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9) Add a second Form UIBB as a subcomponent of SECTION _1 for the Initial Screen. For
this click again on button UIBB and choose option Form Component to add a new Form
UIBB to the Initial Screen of the new Ul. Specify the following attributes:

Field Value

Component FPM_FORM _UIBB_GL2
Window Name FORM_WINDOW
Configuration 1D ZENH WDCC_TOR_UI_INIT
Sequence Index 2

~  Overview Page Schema  Toolbar Schema  Wire Schema
y.

[® Section || [ruieB, | @il | | up Configure UIBB || Q¢
i Element Component Config ID Window Name Container Stretching
~ [ section: SECTION_1

fE uiBB: Enh. Demol... FPM_FORM_UIBB ZENH_WDCC_TOR_UI, FORM_WINDOW v

. Bues FPM_FORM_UIBB_GL2 | ZENH_WDCC_TOR_UI | FORM_WINDOW v

The additional Form Component with its attributes in the list.

Attributes of UIBB - - - Final Flags | %
Specify all required attributes here. Note: the new Component

Configuration does not yet exist at this point in time.

Standard Attributes

Component: * FPM_FORM_UIBB_GL2 P Rendering Type: Without Panel v
Window Name: *  FORM_WINDOW 3
Config ID:  |ZENH_WDCC_TOR_UI_INIT ml Title:
Instance ID Explanation Text:
Column: 1 Explanation Document:
Sequence Index 2 Default Edit Page: [j]
Container Stretching: v Default Details Page: P
Hidden Element:  visible v

Picture: Adding a second Form UIBB to the Initial Screen.

Again you can find the new Form UIBB already in the Preview but its configuration does
not yet exist and is how created just like the first Form UIBB in step 7). So navigate to the
Preview section and click on the “wrench” icon for the second Form UIBB to create it. On
the entry screen of the Component Configuration Editor enter the following data and then
click on button New:

Field Value
Component Name | FPM_FORM UIBB GL2
Configuration 1D ZENH_WDCC_TOR_UIL_INIT

On the following popups specify a description and a package where to store the
Component Configuration (which represents the Bootstrap configuration for the new Ul).

Field Value
Description Enh. Demo Ul Bootstrap Configuration
Package $TMP (or your own package)

10) Enter class /BOFU/CL_FBI_GUIBB_BOOTSTRAP as the feeder class. Click on button
Edit Parameters and specify the following attributes. Afterwards click on button Ok.
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Edit Feeder Class Oox Edit Parameters 0 x

[H Enter a valid feeder class =
o Configuration "ZENH_WDCC_TOR_VI_INIT" created hd

Q Enter valid feeder class parameters

Feeder Class Feeder Class

Feeder Class; * [BOFUICL_FBI_GUIBB_BOOTSTRAF (7] Feeder Class: * /BOFUICL_FBI_GUIBB_BOOTSTRAP

Edit Parameters || Cancel Parameters

FBIVersion 2: Initial Screen Key Provider GUIBB: Bootstrap

Business Object  JSCMTMS/TOR Y

Node:  ROOT [uy

URL Key Provider.  JBOFUICL_FBI_URL_KEYPROVIDER [ml

Preselection Key Provider.  JBOFUJCL_FBI_PRSEL_KEYPROVIDER| ﬁl‘

Reference Action: ETJ
Specify the BO, Node, URL Key Provider and Preselection Key Provider. s ‘
ance:

Picture: Specifying the Feeder Class and its parameters.

Field Value

Business Object /SCMTMS/TOR

Node ROOT

URL Key Provider /BOFU/CL_FBI URL KEYPROVIDER
Preselection Key Provider | /BOFU/CL_FBI_PRSEL_KEYPROVIDER

Check and save this configuration. Then navigate back to component configuration
ZENH_WDCC_TOR_UI.

11) Navigate to the Wire Schema, create a new Wire by clicking on button Wire and specify
the following attributes with corresponding values:

- Overview Page Schema Toolbar Scherma | Wire Schema
r.

Navigate to the Wire Schema.

Transaction: Click on button Wire to add a new Wire. v
[Rwire | i Graphical Wire Editor &
er Element Component Caonfig ID Port Type Source Component Source Config Name
. #Wire: Form ZE... FPM_FORM_UIBB_GL ZENH_WDCC_TOR_UI, Collection v FPM_FORM_UIBB ZENH_WDCC_TOR_UI_
Picture: Creating a new Wire on the Wire Schema.
Field Value
Component FPM_FORM_UIBB_GL2
Configuration Name ZENH_WDCC_TOR_UL_INIT
Source Component FPM_FORM_UIBB_GL2
Source Configuration Name ZENH_WDCC_TOR_UI_ALTKEY
Port Type Collection
Port Identifier CO
Connector Class /BOFU/CL_FBI_CONNECTOR
Attributes of Wire: Form ZENH_WDCC_TOR_UI_INIT Final Flags | ¢
Standard Attributes
Component: * FPM_FORM_UIBB_GL2 P Srce Inst. 1D: P
Config ID:  ZENH_WDCC_TOR_UI_INIT ml PortType:  Collection v
Instance ID: . Port Identifier: cO P
Source Component.  FPM_FORM_UIBB P LT (T Al B OF U/CL_FBI_CONNECTOR]
Source Config Name:  ZENH_WDCC_TOR_UI_ALTKEY 5l
Connector Parameters
SRC_NODE_ASSOC: ?

Picture: The attributes for the first Wire.

Click again on button Wire to specify a second required wire just like shown before.
Specify the following attributes with corresponding values:
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Field Value

Component /BOFU/WDC_FBI_CONTROLLER
Configuration Name /SCMTMS/WDCC_APPCC
Source Component FPM_FORM _UIBB_GL2

Source Configuration Name ZENH WDCC_TOR_UI INIT
Port Type Collection

Port Identifier CO

Connector Class /BOFU/CL_FBI CONNECTOR

With this step we have finalized the general Application Configuration, the Bootstrap
Configuration for the new Ul as well as its Initial Screen Configuration. On the initial
screen you will be able to enter a document number to be displayed. In the next steps we
will add content to the Main Page where the data of the corresponding document will be
shown.

12) On the left side of the Component Configuration Editor double click on the list entry for

the Main Page (in section Navigation). Navigate to the related Overview Page Schema.
Here you should now find a section SECTION_1 associated with the Main Page. Select it
in the list, display its attributes and make sure that it has the following settings:

Field Value
Section ID SECTION_1
Layout Type One Column Layout (Standard Layout)

Now add a new Form UIBB as a subcomponent of the displayed SECTION_1. For this
click on button UIBB and choose option Form Component to add a new Form UIBB to the
Main Page of the new Ul.

v Overview Page Schema  Toolbar Schema  Wire Schema

[ Page Master Area | [ Section | [AuiBB, i Configure UIBB || &%

¥y Element Component Config ID ‘Window Name Container Stretching

~ F Section: SECTION_1 The new Form Component with its attributes in the list.

. [ UIBB: Root Node Information FPM_FORM_UIBB_G FORM_WINDOW v

Attributes of UIBB: Root Node Information Final Flags | ¢

Specify all required attributes here. Note: The new Component
Configuration does not yet exist at this point in time.

Standard Attributes

Compaonent * FPM_FORM_UIBB_GL2 (] Rendering Type With Panel v

Window Name: * FORM_WINDOW = Collapsed;

ConfigID:  |ZENH_WDCC_TOR_UI_ROOT m L CRE R oot Mode Information
Instance ID: Explanation Text
Column: 1 Explanation Document:
Row Number: 1 Default: Vv

Sequence Index: 1 Default Edit Page =l
Container Stretching: v Default Details Page P
Hidden Element.  Visible v Padding:  Automatic (Default) v

Picture: Adding a new Form UIBB to the Main Page.

Specify the following attributes for this new Form UIBB:

Field Value

Component FPM_FORM UIBB GL2

View FORM WINDOW
Configuration Name | ZENH_WDCC_TOR_UIl_ROOT
Sequence Index 1

Title Root Node Information
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As described in the previous steps, the new Form UIBB will be visible in the Preview of
the Main Page but its Component Configuration still has to be created.

13) Open the Preview section and use the mouse to move over the Form UIBB with the
Configuration Name ZENH WDCC_TOR_UI_ROOT. You should see the related
“‘wrench” icon. Click on it to start creating the Component Configuration for the Form
UIBB.

~  Preview

Enh. Demo Ul Main Screen
& || @.

Move the mouse cursor here and click on the “wrench” icon to start
creating Component Configuration ZENH_WDCC_TOR_UI_ROOT.

Form UIBB

Window Name: FORM_WINDOW
Configuration Name: ZENH_WDCC_TOR_UI_ROOT

SECTION_1

Picture: The new Component Configuration (not yet created) in the Preview.

Editor for the Web Dynpro ABAP Component Configuration

« Continue in Change Mode « Continue in Display Mode Clear D MNewr m 2) Click on button New to create a O

new Component Configuration.
H 0Object Component Configuration ZENH_WDCC_TOR_UI_ROOT does not exist

ZENH_TOR_UI > ZENH_WDCC_TOR_UI > ZENH_WDCC_TOR_UI_ROOT > ZENH_WDCC_TOR_UI_ROOT
Select the Web Dynpro component that you want to change or display

Component Name: | oMY EE e Configuration ID: ¥ ZENH_WDCC_TOR_UI_ROOT o
Advanced Settings:

1) Enter the Component Name and a new Configuration ID.

Picture: Creating the new Component Configuration

Specify the following data and click on button New to create the Component

Configuration:
Field Value
Configuration Name | FPM_FORM UIBB GL2
Configuration ID ZENH_WDCC _TOR_UI_ROOT

On the following popups specify a description and a package where to store the
Component Configuration (which represents the content for the initial screen).

Field Value
Description Enh. Demo Ul Root Data Configuration
Package $TMP (or your own package)

14) Enter class /BOFU/CL_FBI_GUIBB_FORM as the feeder class. Click on button Edit
Parameters and specify the following attributes. Afterwards click on button Ok.
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Edit Feeder Class O x Edit Parameters Oox

H Enter a valid feeder class = @ Entervalid feeder class parameters
@ Configuration "ZENH_WDCC_TOR_UI_ROOT" created |~
Feeder Class Feeder Class

Feeder Class: * /BOFUICL_FBI_GUIBB_FORM] & Feeder Class: * /BOFU/CL_FBI_GUIBB_FORM FBIVersion 2 Form GUIBE Feeder

Edit Parameters || Cancel

Parameters

FBIView:

Business Object  /SCMTMSITOR|
Node: ROOT
Handles Toolbar. v

Read-only.
Specify the BO, Node and set
the flag Handles Toolbar.

Use deferred create:

Display Fields Atways

Ul Helper Class:

Inherit editability:

Message Category

Create On Demand

Hide UI'if no data is available:

Transport Dummy Keys.

Cancal

Picture: Specifying the Feeder Class and its parameters.

Field Value

Business Object /SCMTMS/TOR
Node ROOT

Handles Toolbar Yes (flag shall be set)

Navigate to the Form UIBB Schema, click on button Element and add a new Group with
titte Root Node Information. Maintain the following attributes for the new group:

Field Value
Text Root Node Information

Then select the new group in the list, click on button Child Elements and from the list of
available fields add the following fields: TOR_ID, TOR_CAT and TOR_TYPE. Maintain
the following attributes for the fields:

Field Attribute Value

TOR_ID Label Text Document (defaulted)
Display Type Text View

TOR_CAT Label Text Document Category (defaulted)
Display Type Text View

TOR_TYPE Label Text Document Type (defaulted)
Display Type Text View

Add another new Group with title Administrative Data. Maintain the following attributes for
the new group:

Field Value
Text Administrative Data

Select the new group in the list, click on button Child Elements and from the list of
available fields add the following fields: CREATED_BY, CREATED_ON, CHANGED_BY
and CHANGED_ON. Maintain the following attributes for the fields:

Field Attribute Value

CREATED_BY Label Text Created By (defaulted)
Display Type Text View

CREATED_ON Label Text Created On (defaulted)
Display Type Text View

CHANGED_BY Label Text Changed By (defaulted)
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Display Type Text View
CHANGED_ ON Label Text Changed On (defaulted)
Display Type Text View
v Form UIBB Schema [RElement, | i Up || Down &
5 Element Text
v ) Group: (2) A 2 Root Node Information
ﬁ, Element: TOR_ID cC 3 A 3 v (D 3 Document ID
ﬁ, Element: TOR_CAT C 4 A 4 v D 4 Document Category
2, Element: TOR_TYPE C 5A 5 v D 5 Document Type
v [ Group: (1) A B Administrative Data
. %, Element. CREATED_BY C | TlA | 7 v D 7 Created By
2, Element: CREATED_ON C  8|A |8|.]|v D 8 Created On
2, Element: CHANGED_BY C 9 A 898 . v D 9 Changed By
2, Element: CHANGED_ON C (10(A (102 v|(D |10 Changed On

Picture: The final two groups with their fields on the Form UIBB Schema.

Check and save this configuration. Then navigate back to component configuration

ZENH_WDCC_TOR_UI

15) Navigate to the Wire Schema, create a hew Wire by clicking on button Wire and specify
the following attributes with corresponding values:

Field

Value

Component

FPM_FORM_UIBB_GL2

Configuration Name

ZENH_ WDCC_TOR_UI_ROOT

Source Component

FPM_FORM_UIBB_GL2

Source Configuration Name

ZENH_WDCC_TOR_UI_INIT

Port Type

Collection

Port Identifier

Cco

Connector Class

/BOFU/CL_FBI_CONNECTOR

Attributes of Wire: Form ZENH_WDCC_TOR_UI_ROOT Final Flags | 3¢
Standard Attributes
Component: * FPM_FORM_UIBB_GL2 7 Srce Inst. ID: P
Config ID:  ZENH_WDCC_TOR_UI_ROOT P PortType:  Collection v
Instance 1D: P PortIdentifier.  CO m
Source Component: FPM_FORM_UIBB_GL2 [l Connector Class: * IBOFUICL_FBI_CONNECTOR m

Source Config Name

ZENH_WDCC_TOR_UI_INIT

Connector Parameters

SRC_NODE_ASS0C [

A Source Node Association is not necessary in this
case as this Wire just connects with the initial screen.

Picture: Creating a new Wire on the Wire Schema.

Check and save component configuration ZENH_WDCC_TOR_UI and navigate

Application Configuration ZENH_TOR_UI.

to

Our new Ul is now ready for a first test. On the Application Configuration screen click on
button Test to start the new user interface. Enter an existing TOR ID and hit ENTER to
continue. You should now see the following initial and main screen:
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Display
& @.
Document Number
Document: m Enter the Document Number of an
existing TOR instance and hit ENTER.
Picture: The initial screen of the new Ul.
Display TM100 North America OB - GRP01 100000050
& & @

~ Root Node Information

Root Node Information
Document: 100000050
Documnent Category.  TO
Document Type:  FOO1
Administrative Data
Created By: 1033917
Created On 30.08.201212:33:21
Changed By: 1033917
Changed On 31.08.2012 00:05:52

Picture: The main screen of the new Ul.

You can now add further UIBBs with corresponding configurations and wires between them to
add more functionality to your user interface. The steps 1 — 15 show the very basic steps how
to make use of the FBI feeder classes that are already implemented and available. In the next
steps we will add further functionality.

16) The next step is adding buttons in the toolbar of the main screen that allow saving a
changed document and switching a document into Edit Mode. Go back to Component
Configuration ZENH_WDCC_TOR_UI and in section Navigation on the left side of the
Component Configuration Editor double click on the entry for the Main Screen.

Go to the Toolbar Schema of the Main Screen and select the entry for the Global Toolbar
in the tree list. Click on button Toolbar Element to add the Standard Functions Save and
Edit.

v Overview Page Schema  Toolbar Schema  wire Schema

e

(& Toolbar Element 2) Click on button Toolbar Element to add the two &
T Element standard FBI Actions Save and Edit. Tooltip
~ [B UIBB: Root Node Infarmation 1) Select the Global Toolbar
(R—— entry in the tree list.

. “* Global Toolbar

Picture: Adding the actions Save and Edit to the Global Toolbar.
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Select Toolbar Elements 0 x

Standard Functions {optional):
Save | ¥ Cancel | ¢ Edit

Application-Specific Function Buttons {optional):
Bution Button-Choice | ,| | Togale Button

Menus {(optional):
You can also Related Links
Dropdown Listhox {optional):

Dropdown List Box v

Cancel

Picture: Adding a Toolbar Element.

On the following popup click on button Save to add the save button. Click again on button
Toolbar Element to add the second button Edit to the Global Toolbar. Specify the
following attributes for the two new buttons:

Field Value

Element ID FPM_SAVE 1 (defaulted)
Add Separator Yes

Field Value

Element ID FPM_EDIT 1 (defaulted)
Add Separator Yes

When data is displayed on the main screen you can now click on button Edit to switch the
displayed document into Edit Mode. Input fields can now be entered. Text View fields
remain Display-Only fields. Moreover you can now click on button Save to save changed
data.

A Overview Page Schema Toolbar Schema  wire Schema

D:TnmbarElemem @ Down )
’T‘D Element Enabled Text Visihility Tooltip
~ [B uiBB: Root Node Information
“*= Toolbar
~ “Global Toolbar
. = Element: Save v Is Visible ~ Gave the document

= Element: Edit v Is Visible ~  Swilch into Edit Mode

Picture: The final configuration of the Main Screen Global Toolbar.

17) Let's add a second Form UIBB on the Main Screen to display Business Partner Data
coming from the TOR Root node. Proceed as described in the steps 12 — 15. On the
Overview Page Schema, click on button UIBB , add a new Form Component and
maintain the following attributes for it:

Field Value

Component FPM_FORM UIBB GL2
Window Name FORM_WINDOW
Configuration ID ZENH WDCC TOR_Ul BUPA
Sequence Index 2

Title Business Partner Data
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Again you can find this new Form UIBB in the Preview section where you can start
creating the required Component Configuration ZENH_WDCC_TOR_UIl_BUPA. Assign
class /BOFU/CL_FBI_GUIBB_FORM as the feeder class for the Form UIBB and specify
the following Feeder Class Parameters.

Field Value

Business Object /SCMTMS/TOR
Node ROOT

Handles Toolbar Yes

On the Form UIBB Schema click on button Element and add a new Group with title Root
Business Partner Data. Maintain the following attributes for the new group:

Field

Value

Text

Root Business Partner Data

Select the new group in the list, click on button Child Elements and from the list of
available fields add the following fields: CONSIGNEEID, SHIPPERID and TSPID.
Maintain the following attributes for the fields:

Field Attribute Value

CONSIGNEEID | Label Text Consignee (defaulted)
Display Type Input Field

SHIPPERID Label Text Shipper (defaulted)
Display Type Input Field

TSPID Label Text Carrier (defaulted)
Display Type Input Field

Check and save this configuration. Then navigate back to component configuration

ZENH_WDCC_TO

R_UL.

18) Navigate to the Wire Schema, create a hew Wire by clicking on button Wire and specify
the following attributes with corresponding values:

Field

Value

Component

FPM_FORM_UIBB_GL2

Configuration Na

me

ZENH_WDCC_TOR_UI_BUPA

Source Component

FPM_FORM_UIBB_GL2

Source Configuration Name

ZENH_WDCC_TOR_UI_INIT

Port Type

Collection

Port Identifier

Cco

Connector Class

/BOFU/CL_FBI_CONNECTOR

Source Component:

Source Config Name

Connector Parameters
SRC_NODE_ASSOC

/Attributes of Wire: Form ZENH_WDCC_TOR_UI_BUPA Final Flags | 3¢
Standard Attributes
Component: *  FPM_FORM_UIBB_GL2 P Srce Inst. ID: &)
Config ID:  ZENH_WDCC_TOR_UI_BUPA 3 PortType:  Caollection v
Instance ID [']] Port Identifier: co E’]J

FPM_FORM_UIBB_GL2

ZENH_WDCC_TOR_UI_INIT

Connector Clags: *  /BOFUICL_FBI_CONNECTOR

]

A Source Node Associationis not necessary in this
case as this Wire just connects with the initial screen.

Picture: Creating a new Wire on the Wire Schema.

Check and save component configuration ZENH _WDCC_TOR_UIl and navigate to
Application Configuration ZENH_TOR_UI. Here you can click on button Test again to
start the Ul again. You should now see the second Form UIBB represented as a tab strip
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containing Business Partner Data that is stored on the TOR Root node along with the two
standard functions Save and Edit that we had added to the Global Toolbar.

Display TM100 North America OB - GRP01 100000050
£ Edit &l & @.

- Root Node Information | Business Partner Data |
i e i

Root Business Partner Data
Consignee:  CUSTO0-04
Shipper. | SP2100

Carrier:

Picture: The additional tab strip for Business Partner Data on the new UlI.

You can now switch into Edit Mode and e.g. enter a carrier in the corresponding field.
Then save the document, refresh the browser (press F5), display the same document
again and verify that this change has been persisted in the document.

19) As a last step we now add a List UIBB on the Main Screen to display Item Data
associated with the TOR Root node. Again proceed as described in the steps 12 — 15. Go
to the Overview Page Schema, click on button UIBB , add a new List Component and
maintain the following attributes for it:

Field Value

Component FPM_LIST _UIBB_ATS
Window Name LIST_WINDOW

Configuration ID ZENH_WDCC_TOR_UIL_ITEM
Sequence Index 3

Title Item Node Information

Go to the Preview section and start creating the required Component Configuration
ZENH_WDCC_TOR_UI_ITEM. Assign class /BOFU/CL_FBI_GUIBB_LIST as the feeder
class for the List UIBB and specify the following Feeder Class Parameters.

Field Value

Business Object /SCMTMS/TOR
Node ITEM TR
Handles Toolbar Yes

Go to the List UIBB Schema and click on button Column. From the list of available
columns choose the following ones and add them to the List UIBB: ITEM_ID,
ITEM_DESCR, PRODUCT_ID, GRO_VOL_VAL, GRO_VOL_UNI, GRO_WEI_VAL and
GRO_WEI_UNI.

Check the attributes for each of these fields. Initially all added fields are defined to be
Text Views in attribute Display Type, i.e. they are defined to be Display-Only fields. If you
want any of the listed fields to be input fields were data can be entered or adjusted in Edit
Mode change the attribute Display Type of the field to Input Field. Define e.g. the fields
GRO_VOL_VAL and GRO_WEI_VAL as input fields.

Now go to the Toolbar Schema of the List UIBB, click on button Toolbar Element and
from the list of available actions add the standard FBI Actions FBI_CREATE and
FBI_DELETE to the toolbar of the list UIBB. They can then be used to add or remove
items to a document in Edit Mode (of course you can any of the other actions from the list
of available actions).
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~ Preview

Delete

Item ltern Description Product Gross YWeight

\ List UIBB Schema

Toolbar Schema  Menu Schema
.

&

Gross Weight U Gross Yolume Gross Volume U

Quickview Schema

[% Toolbar Element || il
T Element
. =P Toolbar Element

=P Toolbar Element

Down

Picture: The final configuration of the List UIBB.

Check and save this configuration. Then navigate back to component configuration
ZENH_WDCC_TOR_UI.

20) Navigate to the Wire Schema, create a new Wire by clicking on button Wire and specify
the following attributes with corresponding values:

Field

Value

Component

FPM_LIST UIBB_ATS

Configuration Name

ZENH_WDCC_TOR_UI_ITEM

Source Component

FPM_FORM_UIBB_GL2

Source Configuration Name

ZENH_WDCC_TOR_UI_INIT

Port Type

Collection

Port Identifier

CO

Connector Class

/BOFU/CL_FBI_CONNECTOR

Source Node Association

ITEM_TR

/Attributes of Wire: List ZENH_WDCC_TOR_UL_ITEM

Final Flags | 3

Standard Attributes
Component: *
Config ID:
Instance ID:
Source Component
Source Config Name:

Connector Parameters
SRC_NODE_ASSOC:

FPM_LIST_UIBB_ATS 7
ZENH_WDCC_TOR_UI_ITEM P
u}
FPM_FORM_UIBB_GL2 7
ZENH_WDCC_TOR_UI_INIT P
ITEM_TR v

Sree Inst. 1D: P
Port Type: Collection
Port Identifier: co

(=N

Connector Class; *  /BOFUICL_FBI_CONNECTOR

This time a Source Node Association is required! In
this case we navigate from the Root Node of the BO
to its Item Node.

Picture: Creating a new Wire on the Wire Schema.

Check and save component configuration ZENH_WDCC_TOR_UI. For testing the Ul
again navigate to Application Configuration ZENH_TOR_UI and click on button Test. You
should now see the final Ul with the configured List UIBB represented as a tab strip
containing also the Item data associated with the TOR Root node of the displayed
document. You can use the personalization to make the Item List e.g. a separate section,
switch into Edit Mode and save changes done to the document.
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Display TM100 North America OB - GRP01 100000050
& Edit &l &| .

0 Data saved successfully

v Root Mode Information  Business Partner Data
N

Root Business Partner Data
Consignee:  CUST00-04
Shipper: SP3100

Carrier:

~ Item Node Information

&

Itern Item Description Product Gross Weight Gross Weight UoM Gross Volume Gross Volume UoM
1000000 231,48556411929664 LB 3.531,48046441510.. FT3

10 PROD10 105 KG 100 M3

Picture: The final Demo Ul that was built from scratch.

Suggest playing around a bit with this Ul that we built from scratch and add a few more
things based on the Ul enhancement use cases that were described so far.

5.4.8 Copying a complete FPM-based Application

The first 7 Ul Enhancement Use Cases described examples how to customize existing
standard Component Configurations as well as how to create and include your own
Component Configurations into the standard SAP TM Ul. In the last section we built a
complete Ul from scratch with quite some steps required to get it up and running
(nevertheless, these steps can be repeated and executed in less than 45 minutes!).

There is a Web Dynpro Application available, the so called FPM Configuration Hierarchy
Browser, which allows not only browsing through the Component Configuration Hierarchy of
an existing FPM-based application. In addition it also allows creating a deep copy of this
Component Configuration Hierarchy. The resulting copy represents again a running FPM-
based application.

The FPM Configuration Hierarchy Browser can be started with the following general link
which has to be enhanced with information on server and port, depending on where you want
to start the tool.

http://[server]:[port]/sap/bc/webdynpro/sap/fpm cfg hierarchy browser

Example:
http://ukwtr9x.wdf.sap.corp:80089/sap/bc/webdynpro/sap/fpm _cfg hierarchy browser

On the initial screen you can enter the technical name of an Application Configuration and
display its Component Configuration Hierarchy. Remember the steps to create a Ul from
scratch in the previous section 5.4.7. Here you can now pretty nice see the hierarchy of
Component Configurations that we created. Let's take a look at the example Ul that we
created.

1) Start the tool as mentioned above and enter the Application Configuration ID

ZENH_TOR_UI in input field Application Configuration. Then press Enter or click on
button Continue.
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Floorplan Manager: Application Hierarchy Browser

+ Continue 2) Press Enter or button Continue. & | @.

Application Configuration: ZENH_TOR_UI P 1) Enter the Application Configuration 1D. Example: ZENH_TOR_UI.

0y

Component Configuration:

Picture: Start screen of the Application Hierarchy Browser.

2) On the following screen you will first of all see the Application Hierarchy in Browser Mode.
This mode allows browsing through the hierarchy of Component Configurations that make
up the given FPM-based application. Each Component Configuration can be reached
from here by clicking on the corresponding link on the right side of the tree list. So this
tool is actually very helpful with getting an overview of the Component Configurations
involved in a complete FPM-based application.

Floorplan Manager: Application Hierarchy Browser - Application: ZENH_TOR_UI

\:| Deep-Copy Mode Button to switch into Deep-Copy Mode. & 0.

~ Application Hierarchy: Configuration Level

By Configuratls Companents || by All || b Buttons for expanding or collapsing (parts of) the Application Hierarchy. o
Hierarchy Component Interface View Configuration ID
~ (O Application Configuration ZENH_TOR_UI
~ () Overview Page Floorplan FPM_OVP_COMPONENT ZENH_WDCC_TOR_UI
~ [ Enh. Demo Ul Main Screen The fully expanded Application Hierarchy of
~ [HsEcTION_1 the example application ZENH_TOR_UI.
B FPM_FORM_UIBB_GL2 FPM_FORM_UIBB_GL2 FORM_WIND OV ZENH_WDCC_TOR_VI_ROOT
B FPM_FORM_UIBB_GL2 FPM_FORM_UIBB_GL2 FORM_WINDOWY ZENH_WDCC_TOR_UI_BUPA
B FPM_LIST_UIBB_ATS FPM_LIST_UIBB_ATS LIST_WINDOW ZENH_WDCC_TOR_UVI_ITEM
~ [EJEnh. Demo Ul nitial Sereen The links allow navigating to the related Component
~ [HSECTION_1 Configuration in the Configuration Editor.
B FPM_FORM_UIBB FPM_FORM_UIBB FORM_WINDOWY ZENH_WDCC_TOR_UI_ALTKEY
B FPM_FORM_UIBB_GL2 FPM_FORM_UIBB_GL2 FORM_WIND OV ZENH_WDCC_TOR_UI_INIT

Picture: The Application Hierarchy in Browser Mode.

3) Click on button Deep-Copy Mode to switch into the deep-copy mode. Here you can now
determine which Component Configurations you want to copy by a deep-copy and take it
over to the new Application Configuration that the copy will represent.

Clicking on button Change Affixes allows you specifying Pre- and Postfixes for the
Component Configuration Copy IDs. Here you need to make sure of course that nothing
is copied with the same name or ID of an already existing Component Configuration. In
the example on the picture below the default proposal for a postfix CP was simply taken
over. As a result all Target Configuration IDs end with CP (“copy”).

Floorplan Manager: Application Hierarchy Browser - Application: ZENH_TOR_UI
Browser Mode :l Button Change Affixes allows adjusting Pre- and 2. | @.
Button to switch back into Browser Mode. Postf|x_es_for the Component Conflguratlon_Copy
L= = N = IDs. Clicking on button Start Deep-Copy will start
“ Appllcatlon H'erarc"y' co“ﬁguraﬂ‘m Level the deep copy of the Component Configurations
which are flagged to be copied in column Copy.

Py Configurable Components || Py Al || PT || Change Affixes D Start Deep-Copy g,
Hierarchy Copy Component Interface View Configuration ID Target Configuration ID
- O Application Configuration v ZENH_TOR_UI ZENH_TOR_UI_CP
~ (O Ovenview Page Floorplan v FPM_OVP_COMPONENT ZENH_WDCC_TOR_UI ZENH_WDCC_TOR_UI_CP
~ 3 Enh. Demo Ul Main Screen The fully expanded Application Hierarchy of
~ [B SECTION_1 the example application ZENH_TOR_UI.

[H FPM_FORM_UIBB_GL2 v FPM_FORM_UIBB_GL2 FORM_WINDOW  ZENH_WDCC_TOR_UI_ROOT ZENH_WDCC_TOR_UI_ROOT_CP

[E FPM_FORM_UIBB_GL2 v FPM_FORM_UIBB_GL2 FORM_WINDOW  ZENH_WDCC_TOR_UI_BUPA ZENH_WDCC_TOR_UI_BUPA_CP

[E FPM_LIST_UIBB_ATS Y FPM_LIST_UIBB_ATS LIST_WINDOW  ZENH_WDCC_TOR_UI_ITEM ZENH_WDCC_TOR_UI_ITEM_CP
~ [Z1Enh. Demo Ul Initial Screen The proposals for the copied
~ [HsECTION_1 Component Configuration IDs.
[E FPM_FORM_UIBB v FPM_FORM_UIBB FORM_WINDOW  ZENH_WDCC_TOR_UI_ALTKEY ~ ZENH_WDCC_TOR_UI_ALTKEY_CP
[EFPM_FORM_UIBB_GL2 ¥ FPM_FORM_UIBB_GL2  FORM_WINDOW ZENH_WDCC_TOR_UI_INIT ZENH_WDCC_TOR_UI_INIT_CP

Picture: The Application Hierarchy in Deep-Copy Mode.
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4)

5)

Before you actually start the deep-copy of the Application Configuration you can define
for each involved Component Configuration whether it shall be copied over with a
corresponding target Component Configuration ID to the new Application Configuration.

In the example shown in the picture above the tree list is fully expanded and all the
involved Component Configurations are visible. In column Copy of the tree list you can
set or reset the flag indicating that the Component Configuration shall be copied (set) or
not (reset).

Click on button Start Deep-Copy once you have finally selected the Component
Configurations to be taken over into the copy. On the following two popups you will be
asked to specify a package and (if required) a transport request for the new objects that
will be created by the copy process. The result is a new Application Configuration
ZENH_TOR_UI_CP with all the copied sub-configurations in its hierarchy.

| Package j
[ZENH_PacKAGE > | &
% (4alll&+d.a =\
Ohject Marme Diascription
v = ZENH_PACKAGE Sol, Architect § Deep Dive Training Dernos
» [ Dictionary Chiects
» B3 Class Library Note: Deep-Copy does not
» [ Programs create a new Application.
~ = Webh Dynpro
= FPM Applications FPM Application
» [ ZEMH_TOR_LI Enhancerment Dermo UL
» (O Z7EMH_7DB_LI Dermo Enh. User Interface for Demo BO

> I FPM Floarplan Configur=
» [ FPM GUIBE Configuratil
¥ [E= FPM Application Configurations |FPM Application Configuire,

:I'_he ariginal Application Configuration.

« B zENH_TOR_UI |Enhancement Dema LI for TOR BO
" ZEMH_TOR_UI_CP |Enhancement Derno T far TOR BO
= |5 zZEMH_ZDB_UI |&pplication Configuration for ZDE Derna T

» [ Message Classes -
> [ Form Objects The Deep-Copy result in the target package.

» [0 BOFF Business Objects |M0delled Business Ohijects
Picture: The Deep-Copy result in the target package (SE80).

Note: The application in the example is ZENH_TOR_UI which we created in section 5.4.7
from scratch. What is now copied is not the application but the Application Configuration
(which in this case has also has the name ZENH_TOR_UI). The result of the deep-copy
is another, alternative Application Configuration of Application ZENH_TOR_UI.

If you want to also have an explicit new Web Dynpro Application you can create one as
described in section 5.4.7 steps 1 and 2. You can then assign the Deep-Copy result, i.e.
the Application Configuration ZENH_TOR_UI_CP as the Application Configuration of your
new Application.

5.4.9 Adding a Web Dynpro Application to NWBC

In the previous sections a FPM-based application was created. Of course users will not start
the application from within transaction SE80 or others but you may want to make it accessible
for a specific user role in the NWBC environment as part of either an existing functional area
or as a new, independent functional area. The following sections show how this can be done.

The following steps describe how to use transaction PFCG for adjusting the role that you use
along with your user to start the SAP TM User Interface in NWBC.
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1) Usually you start the SAP TM User interface by starting transaction NWBC, i.e. the
NetWeaver Business Client. On the initial screen you get a list of user roles that you can

use in the next step to start the user interface.

Start transaction NWBC and note down the role that you use to start the user interface.

This should look as indicated on the following pictures:

Launch NetWeaver Business Client

Cockptt B = /wbc Process Administrator (TM9.1)
& = /SCMTMS/PROCESS ADMINISTRATOR Process Administrator (TM 9.1)

Install latest NWBC Desktop 4.0 from here... 1) Choose one of the available roles
assigned to your user and click on the link.

SAP NetWeaver Business Client

Home Forwarding Order ERF Logistics Freight Order Planning Forwarding Agreement >
Management Integration Management Management
<
+ Alert Inbox -
Home 2) The SAPTM menu in NWBC as
> defined in the chosen PFCG role.

+ Alertinbox

Picture: Starting NWBC and choosing a user role.

2) In this example we choose PFCG Role /[SCMTMS/PROCES_ADMINISTRAOR to start
the SAP TM User Interface. Start transaction PFCG and enter the mentioned role in field

Role of the initial screen.

Change into Change Mode to enable adjusting the role menu and then navigate to tab
strip Menu. Here you can first of all see the current definition of the folder structure that

contains the menu content.

Change Roles

E'? ﬂ Other role |:r§» [i]
Rale

Raole J3CMTMS /PROCESS ADMINISTRATOR L Role docurnentation
Description ]Prntess Adrninistrator (T 9.1

Target System B Mo destination

EDescription nﬁm @ authorizations [ user [ &7 Personalization

g [0 [2 » &« EhTransaction .| B .0 ﬂ-‘g: 53)1|©, || = || B || ||| +je Copy Menus . Additional Activitie »

Hierarchy Mode Details

¥ [ Role Meru Type

» [ Home Obect

» [ Forwarding Order Managerment
> [ ERP Logistics Integration

» [ Freight Order Management

» [ Plarning

» [ Forwarding Agreemment Management
> @ Freight Agreement Management
» [ Forwarding Settlerment

» [ Freight Settlement

» [ mMaster Data

> [ analytics

» [ application Adrministration

» [ 0OBN-Targets

Text

The menu structure of the example
rale before adjustment.

Picture: The menu structure of the example role.
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3) We now create our own folder substructure in the menu hierarchy to define our own menu
area that will contain the FPM-based application created in section 5.4.7.

In the menu hierarchy mark the topmost folder Role Menu and click on button Create
Folder. On the following popup enter a folder name in field Folder Name. Example: Demo
Enhancement Applications.

Folder Mame Demo Enhancerment Applications

1) Enter a folder name. : :
2) Click on Continue (Enter). %

Picture: Creating a new folder in the menu hierarchy.

Now mark the new folder, click on button Create Folder again and create an additional
folder (i.e. a subfolder) below the first one. On the popup enter a folder name in field
Folder Name. Example: TOR Ul Demo. Finally the

Hierarchy
* 7= Role Menu
A |E‘ Dermno Enhancernent Applications |
> [ TOR UI Demo

» [ Home

» [ Forwarding Order Management|  The new folders in the menu
» [0 ERP Logistics Intearation hierarchy of the PECG role.
» [0 Freight Order Managernent

» [ Planning

» [0 Forwarding Agresment Managerment
» [0 Freight Agreement Managemert

» [0 Farwarding Settlernent

» [0 Freight Settlement

» [ Master Data

» [ Analytics

» [0 Application Adrministration

> [ 0BM-Targets

Picture: The adjusted menu hierarchy.

4) For both new folders a few further properties shall be specified. Mark the new folder
Demo Enhancement Applications in the menu hierarchy and click on button Other Node
Details on the toolbar above. Make sure that the following properties are set for the folder:

Field Value

Text Demo Enhancement Applications (this is actually
defaulted already from the folder object name; you
may want to adjust it)

Folder Option As Service Map.

A service map shows an overview of a navigation
structure with the entries of the next navigational
level in the navigation tree, which provides the
end user with a better overview of the business
process that is represented by the folder.

Single Top Level Yes.

Service Map Icon (Optional) Here you could define/change the icon
that is used to visualize a folder within a service
map.

Repeat the same steps for the second new folder TOR Ul Demo with the following
settings:
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Field Value

Text TOR Ul Demo (this is actually defaulted already
from the folder object name; you may want to
adjust it)

Folder Option As Service Map.

A service map shows an overview of a navigation
structure with the entries of the next navigational
level in the navigation tree, which provides the
end user with a better overview of the business
process that is represented by the folder.

Single Top Level (is always blank for folders that are not root
folders)

Service Map Icon (Optional) Here you could define/change the icon
that is used to visualize a folder within a service
map.

With these settings you can influence the way how the new menu hierarchy parts will later
on be represented in NWBC. For more options provided with these settings check out the
F1-Help for each property in your system. The documentation provided there explains
available values and settings in more detalil.

ElDesrription . Iﬂm W authorzations | [ User | £ Personalization
2 O)E |« |« | ETransaction LB L 0 5G| S TG oy Menus . additional Activities .| 2Hother Node Detals |
Hietarch 0. Hode Details - N
b Fole Moy 2) Click on Other Node
~| = Demno Enhancernent Applications e Toce Details to specify further
= Object Demo Enhancement applications
> [ TOR UL Demo " properties of the
Text Dema Enhancement Applications selected folder.
> [ Home
1) Mark the folder in the
> [T Forwarding b h
> CIERP Logist,__ MErarchy. Other Node Detals
> 8 Freight Order Management. Node ID loz4
> Planning . N
> [0 Forwarding Agreement Managernent Ann\lc.atlon Hlas
> [3Freight agreement Management Description
> [ Forwarding Settlement wiork Center Ioon
> [ Freight Settlement Service Map [con
> [0 Master Data
Target System
> [ analytics 9ot Sy e M
v
> [0 application administration Felder Option s Service Map
> [0 0BMN-Targets ~/ Single Top Level
Ohject-Based Mavigation
~
3) Details of the folder -

that can be specified.

Picture: Specifying further folder properties.
5) Add an FPM-based application to example folder TOR Ul Demo. Mark this folder in the
menu hierarchy. Open the menu of selection button Insert Node and choose option Web
Dynpro Application.

On the following popup specify the following properties:

Field Value

Web Dynpro Application ZENH_TOR_UI

Description Enhancement Demo Ul for TOR BO
Application Configuration ZENH_TOR_UI

Protocol - HTTPS Yes.

Then click on Enter to add the application to the chosen folder. You should now see a
corresponding entry for the FPM-based application under folder TOR Ul Demao.
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= Description nﬁmﬂ Authotization:

217

2) Open the menu of the 1
selection button.

Additional Activities .| D5 other Node Details | *

Report
Hierarchiy
~ [= Role Menu
¥ [= Demo Enhancement Applicatic
» [ TOR LI Demo

g DE ||~ %Transactionr?o AGE = R s

Authorization Default

~

v

Web Dynpro Application
BSP Appiication |exd

» [ Home Web address or file 3) Choose option Web

> [ Forwardiy’  der Managemen| Predefined URLs from directory Dynpro Application.

» CIERP Lop tegration COther Node Defals

’ BF 1) Mark the folder in the Mode ID 1026

> 28 hierarch jcati

e —— Applcstion Alas

» [ Freight Agreernent Managernent Description

» [ Forwarding Settlemernt Service Map Icon

» [ Freight Settlerment Target System

> [ master Data Folder Option A5 Service Map v

> [0 analytics
> [ application Administration

Single Top Level

> [0 0BM-Targets

weh Dynpro Applicat.

Ohjerct-Based Mavigation

Method iParameter

Picture: Adding the FPM-based application to the new folder.

Web Dynpro Application

Application Type: Standard .| | | 5 Personalization | .|| & Application Configuration

[zEnH_ToR_UT| e

Description Enhancernent Derno UL for TOR BO
Application Config. ZENH_TOR_UI
Protocol + HTTPS
=
Parameter The basic specification of the FPM-based
Narme value application (Web Dynpro Application).

In this section you can later on specify
further parameters for the application, e g.
parameter name CHANGE MODE, value C
which allows starting the application directly
in Change Mode.

Picture: Specifying the properties of the FPM-based application.

6) In the next step we can specify a few more properties for this new application entry. Mark
the application in folder TOR Ul Demo and click again on button Other Node Details as
shown already in step 4 for the folders. Make sure that the following properties are set for

the application:

Field Value

Text Enhancement Demo Ul for TOR BO (this is
actually defaulted already from the folder object
name; you may want to adjust it)

Description This is an enhancement application for displaying
TOR data.

Visibility Visible

Launch Application Standard
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7) Start transaction NWBC in your system and chose the user role that were adjusted in the
previous steps. You should then see the following result:

SAP NetWeaver Bus

The new root menu folder.
Demo Enhancement

Home Forwarding Crder ERP Logistics Freight Crder Planning >
Applications Management Integration Management
4
+ TOR Ul Demo
b ] TOR Ul Demo
+ Enhancemeant Demao Ul for }
TCRBC

* Enhancement Demo Ul for TOR BO
This is an enhancement application for displaying TCR data
The new sub menu
folder along with the

added application. The root menu folder was configured to be displayed as a

Service Map which contains the complete substructure (i.e.
folders and applications),

Picture: The new menu structure and application in NWBC.

8) You can now start your application just like any other standard application in NWBC.

SAP NetWeaver Business Client

Demo Enhancement

Home Forwarding Order ERP Logistics Freight Crder  Planning g Freight Agl Forwarding >
Applications lManagement Integration Management Management Wanagement Seftlement
‘ Display
~ TOR Ul Demo
£ 0.
+ Enhancement Demo Ul for
TORBO
Docume nt Number
Document

100000050 [

Picture: The initial screen of the new application in NWBC.

SAP NetWeaver Business Client

Demo Enhancement  Home

Forwarding Order ERP Logistics Freight Crder Planning Forwarding Agreement Freight Agreement Forwarding >
Applications Management Integration Management Management Management Settiement
< - -
Display TM100 Freight Order GRP01 100000050
~ TOR Ul Demo
£ Edit & é | @.
+ Enhancement Demo Ul for
TORBO

Root Node Information | Business Partner Data
H -

Root Business Partner Data
Consignee: | CUSTOD-04

Shipper: SP3100

Carrier:

> Item Node Information

Picture: An example document displayed with the new application in NWBC.
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5.5 Transporting or removing Ul enhancements

Transporting as well as deleting created Ul customizing is possible via a corresponding Web
Dynpro application that can be started with the following general link which has to be
enhanced with information on server and port, depending on where you want to start the tool.

http://[server]:[port]/sap/bc/webdynpro/sap/wd analyze config comp

Example: http://ukwtr9x.wdf.sap.corp:80089/sap/bc/webdynpro/sap/wd_analyze config_comp

Here you can find the standard Component Configuration as well as your own Component
Configurations. The tool allows searching Component Configurations by Component Name
(e.g. search all Component Configurations for FPM_LIST_UIBB*), Configuration (e.g. search
for all Component Configuration IDs starting with /SCMTMS/WDCC_FRE_ORD*) and by
Author (e.g. search all Component Configurations created by user XYZ).

You can mark an entry in the result list and either transport it from here through your system
landscape or delete it if required. Moreover it allows navigating to the related Personalization
and start the Configuration Editor for the selected entry. Example:

1) Start the tool as mentioned above. In field Find by select Configuration and in the input
field next to the drop down list enter the name of a configuration that you want to take a
look at. Example: /SCMTMS/WDCC_FRE_ORDER.

2) Enter a search term for the
Component Configuration |IDs

Find by [Configuration v |'sn:mtms!\~dcc_fre_ord” Reset LO tbte fc;_f‘_nf; Then click on
utton Find.

Configuration Selection

Component

Configuration

Author 1) Choose e.g. Find by Configuration

to search for specific Component
Configuration IDs.

Picture: The initial screen of the tool.

2) On following screen mark the Component Configuration of interest in the search result list
and click on button Goto Personalization. In the list of Component Configurations select
the entry with Component Configuration ID /SCMTMS/WDCC_FRE_ORDER. You can
expand this entry to display further detailed properties of this Component Configuration.

Configuration Selection

Findby Configuration v | iemtmsiwdec_fre_order| | Find | | Reset

~ List of Configurations
Click on button Goto Personalization to view personalization

details related to the Component Configuration
Component Configurations

Dalete || Transport | ||Golo Personalization|Start Configuration Editor

more..  Config ID Component Description Component Usage Path  LastChanged By  ChangedOn  *

. ot ISCMTMEMWDCC_FRE_ORDER FPM_OVP_COMPONENT Freight Order 8AP 30.07.2012
‘You can expand the entry for the chosen Component Configuration ID to display further detailed properties

Properties [x]

Created By | SAP Created on: | 26.01.2010

LastChanged By SAF Changedon: 3007.2012

Package: /SCHTMSI Original language: EN

Configuration Type:  General Config, Variant

» JECMTMEWDCC_FRE_ORDER_4_TEND FPM_OVP_COMPONENT  Freight Order SCHMIDMARI 10.01.2012
ISCMTMEMWDCC_FRE_ORDER_CARGO FPM_TREE_UIBB Freight Order: Tree for Cargo Management SAP 3007.2012
» ISCMTMSMWDCC_FRE_ORDER_CARGO_CMP  FPM_COMPOSITE_UIBE  Freight Order: Composite Component for Cargo Management HAMLESCHER 28.11.2011

ISCMTMSMWDCC_FRE_ORDER_CARGO_TAB FPM_TABBED_UIBB Freight Order: Tabbed UIBB for Cargo Management SAP 02072012

Picture: Navigating to the Personalization of the Component Configuration.
The button Delete allows deleting a selected Component Configuration. With button

Transport you can trigger the transport of the selected Component Configuration. A
following popup will ask you to provide a corresponding transport request.

SAP Transportation Management 9.x™ - Enhancement Guide 219


http://[server]:[port]/sap/bc/webdynpro/sap/wd_analyze_config_comp
http://ukwtr9x.wdf.sap.corp:80089/sap/bc/webdynpro/sap/wd_analyze_config_comp

w SAP Transportation Management 9.x™ - Enhancement Guide 220

3) Click on the link Goto Personalization. On the following screen you can see the list of
personalization entries that are currently available for the selected Component
Configuration (see List of Component Personalizations).

Personalization can be deleted and transported from here if

- Listof Personalizations | .. ireq. Moreover, the Customizing Editor can be started here.

Back o Selection

There is a Personalization available that is valid for all users

List of Component Personalizations
= (marked list entry shows * in column User)

Transporl | Delete all Custormizing Editor
User UserScope  Component Config ID Config Variant _ Iniial View _Description Configuration Type _ Last Changed By Changedon  ~

. > A FPM_OVP_COMPONENT  /SCMTMSMDCC_FRE_ORDER Demo Enh. Field Edension 00 SCMSUPPORT 10102013
BHAT u FPM_OVF_COMPONENT  /SCMTMSMWDGC_FRE_ORDER Demo Enh. Field Extension 00 BHAT 17102012
BROEKEMIER U FPM_OVP_COMPONENT  ISCMTMSMWDCC_FRE_ORDER Demo Enh Field Edension 00 BROEKEMIER 27112013
C5125344 u FPM_OVP_COMPONENT  [SCMTMSMWDCC_FRE_ORDER Freight Order 0 C5125344 19.00.2012
C5181703 u FPM_OVP_COMPONENT ISCMTMSMWDCC_FRE_ORDER Freight Order oo C5181703 25.09.2012 o

The XML Display for the existing personalization
Implicit Personalization ML Display shows all details in an XML representation.

Explicit Personalization Example for an Explicit Personalization: An additional List UIBB
Path Attribute Component Configuration that was added via the standard
Component Configuration /SCMTMS/WDCC_FRE_ORDER

CONFIGURATION_COMNTEXT.000001 OVF_APPLICATION 000001 GCONTENT_AREA 000001 SECTION 000001 UIBB.000001  LOCATION

CONFIGURATION_CONTEXT 000001 OVP_APPLICATION 000001 CONTENT_AREA 000001 SECTION 000001 UIBB.000001  TYPE T 0
CONFIGURATION_CONTEXT.000001.OVP_APPLICATION 000001 CONTENT_AREA 000001 SECTION.000001 UIBB.000001  ROW 1 0

. CONFIGURATION_CONTEXT 000001 OVF_APPLICATION 000001 CONTENT_AREA 000001 SECTION.000001.UIBB.000001  CONFIG_ID  ZENH_WDCC_DEMO_UIST_UIBB o
CONFIGURATION_CONTEXT 000001 OVF_APFLICATION 000001 CONTENT_AREA 000001 SECTION 000001 UIBB.000001  TITLE 1 o0 | B Enhancernent Node Demo Data

Picture: Deleting and transporting personalization.

Again the buttons Transport and Delete allows transporting or deleting personalization.
Moreover you can follow the link Call Customizing Editor to start the Component
Customizing Editor for the related Component Configuration ID.

In the example shown on the picture above you can see that there is a personalization
record selected that has User * and User Scope A. This indicates a personalization of
Component Configuration /SCMTMS/WDCC_FRE_ORDER which is valid for all users
while the other shown entries have an individual user and User Scope U, i.e. the
personalization associated with these records is only valid for that particular user.

In general, the described tool allows you to search for Component Configurations and
then navigating to the related personalization. You can of course also search here for
your very own Component Configurations and delete or transport them from here.
Moreover, you can delete transport associated personalization, e.g. the enhancement of
a standard Component Configuration with an additional List UIBB as shown in the picture
above. Moreover you can start the Component Configuration Editor in Configuration or
Customizing mode to further edit e.g. your own Component Configurations or customize
existing standard Component Configurations.
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6 Enhancing Queries and POWL
6.1 Queries

6.1.1 General concept

As described in section 3.3 the BOBF Enhancement Workbench does not support enhancing
existing standard BO queries. It only supports adding new such queries. The only way to
extend standard Node Attribute Queries in the standard BOPF environment is to add further
guery node attributes, i.e. adding extension fields to the query node. For standard Custom
Queries and Generic Result Queries the following section describes a concept how to
enhance them.

The majority of SAP TM Queries that require an implementation (i.e. Custom Queries or
Generic Result Queries) are derived from super class /SCMTMS/CL_Q_SUPERCLASS. This
super class not only helps making these queries work in a unified way but also provides an
enhancement mechanism which makes such standard SAP TM queries extensible.

The query super class provides an API for creating an optimized database SELECT
statement to execute the query and returning the requested result table. For this the class
implements the BOPF interface /BOBF/IF_FRW_QUERY for queries and further methods that
are frequently used in query implementations.

Remember that the result of a standard Node Query will be a list of keys for instances of the
BO node that the query is assigned to. In case of a Generic Result Query the result will return
the data in a table having a predefined result structure.

The enhancement mechanism is based on the so called Query Enhancement Table (QET)
/SCMTMS/C_QENH. At runtime the super class creates an optimized database SELECT
statement from the content of the query structure and the query enhancement table. The
Query Enhancement Table has the following structure:

Attribute Description
MANDT Filled Client.
automatically
QUERY_CAT Mandatory Value “space” = Standard Node Query, “G” =
Generic Result Query (Custom Query).
BO NAME Mandatory Name of the Business Object.
NODE_NAME Mandatory Name of the Business Object node.
QUERY_NAME Mandatory Name of the query assigned to the specified BO

node. The first five components of the table identify
the query to be enhanced.

QUERY_ATTRIBUTE | Mandatory Name of the new query attribute.

ATTR_NODE_NAME | Mandatory Name of the node to which the additional query
attribute belongs to.

If an external BO node or a database table (or
database view) is used as the source of the
additional query attribute, this field contains the
name of the query BO node which contains the
attribute used for the JOIN between the query BO
and the external BO node or database table
("source node key of the Cross BO Association").

NODE_ATTRIBUTE | Mandatory Name of the additional query attribute as it is named

on its node.

EXT_BO_NAME Optional Name of Target Business Object in Cross BO
Association

EXT_NODE_NAME Optional Name of Node Containing Cross BO Association:

Together with EXT_BO_NAME this component
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describes the node of an external BO to which the
additional query attribute belongs to.

EXT_DB_NAME Optional Table Name: Instead of an external BO node it is
also possible to define a database table (or view)
directly, to which the additional query attribute
belongs to.

EXT_JOIN_ATTR Optional External Join Attribute (on Cross BO Assoc. Node or
DB Table): This component is needed if an external
BO node or a database table (or view) contains the
additional query attribute. It specifies the attribute
within this external BO node or database table (or
view) which is used to join the ATTR_NODE_NAME
node and the external BO node or database table
(or view) together.

NODE_JOIN_ATTR Optional Source Join Attribute (on Cross BO Assoc. Node of
Query BO). This component is needed if an external
BO node or a database table (or view) contains the
additional query attribute. It specifies the attribute of
the ATTR_NODE_NAME node of the query BO
which is used to join the ATTR_NODE_NAME node
and the external BO node or database table (or
view) together.

NODE_JOIN_ATTR2 | Optional Target Join Attribute (on Target DB Table, such as
LANGU).

ND_JN_ATTR2_VAL | Optional Target Node Join Attribute Value.

ND_JN_ATTR2_C Optional Target Node Join Attribute Value from Constant or
Type.

6.1.2 Maintaining the standard query enhancement table

You can use report /SCMTMS/MAINT_QUERY_ENH for specifying the required entries in the
Query Enhancement Table (QET) or start transaction /SCMTMS/QUERY_ENH which starts
the same report. It allows specifying entries depending on the use case and the type of
enhancement that you want to realize.

Enhanca TM Quraries

® G 3) Press F8 (or the info button to display further documentation).
The corresponding maintenance view for the QET will be
Type of Quary Enhancemant displayed where the required entries can be specified.

= Query Structure
Result Structure 1) Choose the type of Query Enhancement.

Query Enhancerment Category

* Attribute of Same BO 2) Choose the Query Enhancement Category.
Attribute of Another BO
Attrbute of a Database Table

Picture: Report for QET maintenance.

The following list shows the specific QET views available for each possible use case. The
options available on the selection screen of the report allow specifying the enhancement use
case. Press F8 to get to the corresponding maintenance view and specify the required entries
for the query enhancement.
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View Function / Use Case

/SCMTMS/V_QENH1 | View for Query Extensions - additional attributes

/SCMTMS/V_QENH2 | View for Query Extensions - additional attributes XBO

/SCMTMS/V_QENH3 | View for Query Extensions - additional attributes from table

/SCMTMS/V_QENH4 | View for Generic Result Query Extensions - additional attributes

/SCMTMS/V_QENHS5 | View for Generic Result Query Extensions - additional attributes

XBO

/SCMTMS/V_QENHS6 | View for Generic Result Query Extensions - additional attributes

from table.

Before we take a look at some discrete examples for standard query enhancements some
general remarks on how to use the report to maintain query extensions:

1)

2)

Enhancing Node Attribute Queries:

The data type (i.e. the structure providing the selection criteria) of the most simple Node
Attribute Query is simply the node data structure of the node that the query is assigned
to. There is no implementing class involved and the BOPF Framework handles such
queries automatically. Alternatively the data type is a separate structure that represents a
subset of the node data structure.

e You don’t have to specify any entry in the QET to enhance such queries.

o |If the data type corresponds to the node data structure (i.e. the structure with exactly
the same technical name is used to define the query data type), you can simply add
extension fields to the node data structure as described in section 3.3.4. The
extension fields will then automatically be part of the data type and therefore also
available as search criterion for the query.

o |If the data type is a separate structure representing a subset of the node data
structure, you need to add the extension field not only on the node (see section 3.3.4)
but also add it to the separate structure used for the data type of the query.

¢ In both cases the extension fields will be part of the node that the query is assigned to
and therefore will also be returned in the query result when the data is requested
along with the BO node instance keys that match the search criteria.

e An example for such a query is e.g. ROOT_ELEMENTS on the TOR Root Node.
When you have placed enhancement fields at this node, the mentioned Node
Attribute Query will directly contain these fields as search criteria.

Enhancing Custom Queries:

A standard Custom Query is always related to a specific node of the corresponding
business object. It has a data type representing the search criteria of the query as well as
an implementing class. The set of search criteria is not restricted to attributes of the node
that it is assigned to, i.e. the search criteria can come from another node of the same BO,
from a node of another BO or even from a completely different database table.

If such Queries do not have a specific result type and result table type (assumed in this
case) they just return the node instance keys of those records matching the search
criteria specified in the request structure.

e In the section Type of Query Enhancement, you only need to select option Query
Structure to define/declare additional attributes that shall serve as selection criteria.

e Chose a corresponding Query Enhancement Category and press F8.
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The corresponding view of the QET will open and allow specifying entries for the
additional selection attributes. Specify values in all required fields and save the new
entry.

In this use case you just need to enhance the query data structure by your additional
selection attributes as we do not have an explicit result type involved but only return
keys & data of the node that the query is assigned to.

Change View "View for Query Extensions - additional attributes”; Detai

B MewEntries (O B2 B &) [B 5
The query to be

BO Mame FSCHMTMS /TOR

enhanced.
Query Mode Marme ROCOT Example: A
CQuery Mame FO_DATA EY_ATTR query from the
Attribute Node ZENH_ROOT_3UENODE TOR Root

iew for Query Extensions - additional attributes Example: A BO node extension field is

Add. Target Join Attr, [ added asan additional affribute for the
add. Trgt.Md. Join Value query structure.

Add. Trgt.Nd. Join Const.

MNode Attribute ZENH_CHNG_DATE

Query Attribute ZENH_CHNG_DATE

Picture: An example entry for the QET View /SCMTMS/V_QENHL1.

Note that you do not need such an entry for enhancement fields which are located on
the same node that the query is assigned to. They will be implicitly available as
selection criteria.

An example for such a query is e.g. PLANNING_ATTRIBUTES which is assigned to
the TOR Root Node. In the picture above you can see an example entry in the QET
that enhances the query by an additional selection attribute ZENH_CHNG_DATE
which located on an Enhancement Node ZENH_ROOT_SUBNODE (see section
3.3.5 how to create this example enhancement node and section 5.4.3 how to add
this subnode to the Ul as a List UIBB).

In field Node Attribute the field ZENH_CHNG_DATE is specified. This field will be
available in the query search structure with the attribute name specified in field Query
Attribute (here it is the same attribute name ZENH_CHNG_DATE). At runtime, the
Query attribute (search criteria) will be mapped onto the Node Attribute (attribute to
be searched on).

3) Enhancing Generic Result Queries: A Generic Result Query (e.g. used for POWLS)
returns its results as a table with a specific result structure, i.e.it can return more than just
data of the node that it is assigned to. Just like for Custom Queries, the set of search
criteria is not restricted to attributes of the node that the Generic Result Query is assigned
to, i.e. the search criteria can come from another node of the same BO, from a node of
another BO or even from a completely different database table. In the first step we
enhance the queryffilter structure, i.e. the list of selection criteria as follows:

In the section Type of Query Enhancement, you first need to select option Query
Structure to define/declare additional attributes that shall serve as selection criteria.

Chose a corresponding Query Enhancement Category and hit F8.

The corresponding view of the QET will open. Here you can maintain entries for the
additional selection attributes. Maintain all required fields and save the new entry.

SAP Transportation Management 9.x™ - Enhancement Guide 224



W SAP Transportation Management 9.x™ - Enhancement Guide 225

Finally, you need to add the additional selection attributes in the corresponding DDIC
object (see example 2 in section 6.1.5). This is done by defining an Append for the
filter structure with the new field included.

In case of Generic Result Queries being used e.g. for the POWL selection, also the origin
of the attributes of the result table needs to be specified. This is done the same way as
shown for the attributes of the queryffilter structure:

In the section Type of Query Enhancement, you first need to select option Result
Structure to define/declare additional attributes that shall be returned as additional
result attributes.

Chose a corresponding Query Enhancement Category and hit F8.

The corresponding view of the QET will open. Here you can maintain entries for the
additional result attributes. Maintain all required fields and save the new entry.

Finally, you need to add the additional result attributes in the corresponding DDIC
object for the structure of the result table (see example 2 in section 6.1.5). This is
done by defining an Append for the result structure with the new fields included.

The following must be kept in mind when enhancing such queries and especially when
creating and implementing your very own Generic Result Queries from scratch:

Assumption is, that all attributes of the result table structure for which no origin and
mapping was defined, belong to the query node (i.e. the node that the query is
assigned to).

The result table structure must contain attribute DB_KEY (corresponding to the
DB_KEY attribute of the query node database table) as the leading (i.e. the very first!)
attribute. This is required to enable finding the link between the query node instances
and the found result records.

The result table structure should moreover contain all attributes that are relevant for
authority checks. This helps quite a bit to get the query optimized from a performance
perspective. Such a query first of all selects all data that can be found with the given
selection criteria. Then the authority check is executed which reduces the initial
result. Note that any attribute which is relevant for authority check and not part of the
result table structure causes additional effort for reading/determining this data and
checking it. Assuming you have provided a maximum number of rows to be returned
by the query, the result will contain this number of records with only authorized data,
i.e. the query will stop selection when it found the maximum number of authorized
data records or earlier when there aren’t that many.

If for the result table only the mandatory attribute DB_KEY was defined, it is assumed
that method GET_RESULT_DATA was overwritten. In this case only the DB_KEY
attribute will be selected from database per default. All further attributes have to be
selected within the GET_RESULT_DATA method (with its corresponding alternative
implementation).

In general, it is always allowed and possible to overwrite the PROTECTED methods
of the query super class to realize individual query logic. Nevertheless it is important
to keep the query extensible. This can be accomplished if additional attributes are
always defined within the query and result enhancement tables. The best place to do
this is within method GET_QUERY_ENHANCE_TABLE. But as this is not always
possible or feasible, there are further methods called during generating the query
SELECT statement at runtime:
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o EXTEND_SELECT_CLAUSES: This method is called right before the
database SELECT statement is executed. It provides the possibility to extend
or modify all parts of the SELECT statement to realize any kind of possible
selection on the TM backend.

o EXTEND_RESULT_DATA: This method is called after the query was
completely executed and the result data has been collected following the
definitions from the result enhancement table. It provides the possibility to
select further data to extend the result structure or to modify the result table
in any way.

o SPLIT_SELECTION_PARAMETERS: This method is called before the real
guery execution starts. It can be used to take parts of the selection
parameters out into an extra selection parameters table which shall not be
taken into account by the standard query. The selection parameters from the
extra table can be processed in method POST_KEY_FILTERING.

o POST_KEY_FILTERING: This method is called after the database selection
of the query has been done. It can be used to filter the selected instance keys
before they are returned to the consumer. It is called with the selection
parameters that were processed by the query so far, and with the table of
extra selection parameters.

6.1.3 BAdI for creation of query enhancement table entries

Instead of using the mentioned report to provide entries for the query enhancement table,
these entries can also get provided by an implementation of BAdl /SCMTMS/FRW_QUERY.
While the report allows creation of the entries without coding, the use of the BAdI requires
implementation of corresponding code that provides additional entries.

The BAdI allows a programmatic provisioning of Query Enhancement information. Customers
and partners can implement the BAdI to provide corresponding information. With an
implementation you can e.g. use other tables than the standard QET (e.g. your own customer
specific tables) that contain the enhancement data. The default implementation of the BAdI
takes the information from the mentioned table /SCMTMS/C_QENH whose records were
created with report /SCMTMS/MAINT_QUERY_ENH (i.e. this is the “standard” enhancement
data source).

6.1.4 Example 1: Enhancing a Custom Query

The following first example shows how to enhance Custom Query PLANNING_ATTRIBUTES
defined for the Root node of the Freight Order BO (TOR). In this example the query shall be
enhanced by a field ZENH_CHNG_DATE that is part of an enhancement node
ZENH_ROOT_SUBNODE.

See section 3.3.5 how to create this example enhancement node and section 5.4.3 how to
add this subnode to the Ul as a List UIBB. Moreover, the example includes the example
enhancement fields added by the example in section 3.3.4. The related exercises are
prerequisite for creating example data and making the following query enhancement example
work. Of course you can also try all this out in a similar way with other already existing
standard nodes and fields.

1) Start report /SCMTMS/MAINT_QUERY_ENH: Choose Type of Query Enhancement
Query Structure, Query Enhancement Category Attribute of the same BO and press F8.

2) On the next screen you can see the corresponding maintenance view (in this case it is

/SCMTMS/V_QENH1). Click on button New Entries and enter the required data for the
guery extension field:
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3)

4)

Field Value Comment

BO Name /SCMTMS/TOR The technical name for the
Freight Order BO.

Query Node Name | ROOT The node of the BO that the query
to be enhanced is assigned to.

Query Name PLANNING ATTRIBUTES | The name of the query.

Attribute Node ZENH_ROOT_SUBNODE The node where the extension
field can be found.

Node Attribute ZENH_CHNG_DATE The name of the extension field

which will be available as a
selection criterion.

Query Attribute ZENH_CHNG_DATE The name of the extension
attribute as it shall be used in the
query. This name can be different
from the Node Attribute.

Save the new entry. The standard query has now an additional query attribute that can be
used.

Test the enhanced query. Note that the query enhancements cannot be tested via the
BOBF Test tool /BOBF/TEST_UI. As the query enhancement concept is not part of the
BOBF framework itself, any query enhancements will not appear in the list of selection
fields when testing with the test tool. Instead, the query can be tested with a simple test
report that executes the query with the new query attribute. Code example:

*& Demonstration of a standard query enhancement

REPORT zrep custom query test.

DATA: 1lo_srv TYPE REF TO /bobf/if tra service manager,
1t selpar TYPE /bobf/t frw query selparam,
ls selpar TYPE /bobf/s frw query selparam,
lo message TYPE REF TO /bobf/if frw message,
1t data TYPE /scmtms/t_ tor root k,
1s _key TYPE /bobf/s frw key,
1t key TYPE /bobf/t frw key,
1s _query inf TYPE /bobf/s frw query info.

CLEAR: 1ls selpar,
1t selpar.

* Get instance of service manager for TRQ
lo srv = /bobf/cl tra serv mgr factory=>get service manager (
/scmtms/if tor c=>sc bo key ).

*Get instances of TOR via Query
ls selpar-attribute name = /scmtms/if tor c=>sc query attribute-
root-planning attributes-changed by.

ls_selpar-option = '"EQ'.
ls _selpar-sign = 'I"'.
ls selpar-low = 'SCMSUPPORT'.

APPEND 1ls selpar TO 1t selpar.

ls selpar-attribute name = 'ZENH ENTRY DATE'.
ls_selpar-option = '"EQ'.
ls selpar-sign = 'I".
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1s selpar-low = '20140610072530".
APPEND 1ls_selpar TO 1t selpar.

ls selpar-attribute name 'ZENH CHNG DATE'.

ls_selpar-option = '"EQ'.
ls _selpar-sign = "'T".
ls _selpar-low = '20140610072530".

APPEND 1s selpar TO 1t selpar.
BREAK-POINT.

* Execute the query
lo _srv->query (

EXPORTING
iv_query key = /scmtms/if tor c=>sc_query-root-
planning attributes " Query
it selection parameters = 1t selpar " Query Sel.Parameters
iv_fill data = abap true
IMPORTING
eo_message = lo message " Message Object
es _query info = 1s _query inf " Query Information
et data = 1t data
et key = 1t key ).

BREAK-POINT.

The query in this example should return just the keys of those instances of BO
/SCMTMS/TOR which were changed by user SCMSUPPORT and ZENH_ENTRY_DATE
equal to 10.06.2014 07:25:30 (represented in the coding above as timestamp
20140610072530) and have an existing data record on the enhancement node
ZENH_ROOT_SUBNODE, attribute ZENH_CHNG_DATA equal to 10.06.2014 07:25:30 (also
represented as time stamp in the above coding).

The extension field ZENH_ENTRY_DATA was added to the Root Node (see section 3.3.4),
i.e.to the same node that the query is assigned to. Therefore it does not need an explicit QET
entry. But field ZENH_CHNG_DATA is located on node ZENH_ROOT_SUBNODE and
therefore needs a corresponding entry.

Of course you could e.g. also specify a range for the new extension fields to be used for the
query to e.g. search for all instances within a given time frame. In general, all selection
parameter options can be used for an enhancement selection field just like for any other
standard selection field.

6.1.5 Example 2: Enhancing a Generic Result Query

In the second example the generic result query FO_DATA_BY_ATTR is extended. Again this
query is defined and assigned for the Root node of the Freight Order BO. Again the extension
fields ZEHN_ENTRY_DATE of the Root node and field ZENH_CHNG_DATE of the
enhancement node ZENH_ROOT_SUBNODE shall be added to the query as a selection
criterion. Both attributes shall also be returned in the result table.

1) Start report /SCMTMS/MAINT_QUERY_ENH: Choose Type of Query Enhancement
Query Structure, Query Enhancement Category Attribute of the same BO and press F8.

2) On the next screen you can see the corresponding maintenance view (in this case it is

/SCMTMS/V_QENH1). Click on button New Entries and enter the required data for the
guery extension field:
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3)

Field Value Comment

BO Name /ISCMTMS/TOR The technical name for the Freight
Order BO.

Query Node Name | ROOT The node of the BO that the query
to be enhanced is assigned to.

Query Name FO DATA BY ATTR The name of the query.

Attribute Node ZENH_ROOT_SUBNODE | The node where the extension field
can be found.

Node Attribute ZENH_CHNG_DATE The name of the extension field

which will be available as a
selection criterion.

Query Attribute ZENH_CHNG_DATE The name of the extension attribute
as it shall be used in the query.
This name can be different from the
Node Attribute.

Note that such an entry is not required for the field ZENH_ENTRY_DATE as this is
defined at the Root Node of BO /SCMTMS/TOR, i.e. the node that also the query is
assigned to.

With this entry in the Query Enhancement Table, the implementing class of the query
(class /ISCMTMS/CL_TOR_Q_FO , inheriting from the mentioned query super class) is
enabled to consider the enhancement field ZENH_CHNG_DATE of enhancement node
ZENH_ROOT_SUBNODE for building the dynamic select statement at runtime. But to
prevent misunderstandings, this does not automatically also enhance the query’s request
structure in the DDIC. This is required and done in step 4.

Go back to the initial screen of report /SCMTMS/MAINT_QUERY_ENH: Choose Type of
Query Enhancement Result Structure, Query Enhancement Category Attribute of the
same BO and press F8.

On the next screen you can see the corresponding maintenance view (in this case it is
/ISCMTMS/V_QENH4). Click on button New Entries and enter the required data for the
query extension field:

Field Value Comment

BO Name /SCMTMS/TOR The technical name for the Freight
Order BO.

Query Node Name | ROOT The node of the BO that the query
to be enhanced is assigned to.

Query Name FO_DATA BY ATTR The name of the query.

Attribute Node ZENH_ROOT_SUBNODE | The node where the extension field
can be found.

Node Attribute ZENH_CHNG_DATE The name of the extension field

which will be available as a
selection criterion.

Query Attribute ZENH_CHNG_DATE The name of the extension attribute
as it shall be used in the query.
This name can be different from the
Node Attribute.

Again, such an entry is not required for the field ZENH_ENTRY_DATE as this is defined
at the Root Node of BO /SCMTMS/TOR, i.e. the node that also the query is assigned to.

With this entry in the Query Enhancement Table, the implementing class of the query is
enabled to return the content of enhancement field ZENH_CHNG_DATE of enhancement
node ZENH_ROOT_SUBNODE as an attribute of the result structure. Again, this does
not automatically also enhance the query’s result structure in the DDIC. This is required
and done in step 5.
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4)

5)

6)

The Filter Structure of the query is defined by DDIC structure /SCMTMS/S_TOR_Q_FO
and represents the set of selection criteria that can be used with the query. This structure
does not correspond to a Node Structure but is in this case an arbitrary structure. So in
the context of Generic Result Queries we have to enhance this structure as well with the
additional fields (i.e. both enhancement fields need to be added here).

In transaction /BOBF/CONF_UI navigate to business object /[SCMTMS/TOR (Freight
Order) and then navigate to the query FO_DATA_BY_ATTR under the node elements of
the Root node. Double click on the query to display its details. Now double click on the
displayed Filter Structure /SCMTMS/S_TOR_Q_FO of the query and create an append
structure with the following information:

Append Structure ZENH TOR_Q SEARCH

Description Gen. Result Query Enh. Selection Criteria

Add the following component to the append structure.

Component Typing Method | Component Type
ZENH_ENTRY_DATE Types /SCMTMS/DATETIME
ZENH_CHNG_DATE Types /SCMTMS/DATETIME

Save and activate the append structure.

The next step is to enhance the query result structure with the additional fields that shall
be returned by the query. Again, a QET entry is only required for the attribute
ZENH_CHNG_DATE as it is located on a different node than the node that the query is
assigned to.

In transaction /BOBF/CONF_UI navigate to business object /[SCMTMS/TOR (Freight
Order) and then navigate to the query FO_DATA_BY_ATTR under the node elements of
the Root node. Double click on the query to display its details. Now double click on the
displayed Result Type /ISCMTMS/S_TOR_Q_FO_R of the query and create an append
structure with the following information:

Append Structure ZENH TOR_Q RESULT

Description Gen. Result Query Enh. Result Attributes

Add the following components to the append structure.

Component Typing Method | Component Type
ZENH_ENTRY_DATE Types /ISCMTMS/DATETIME
ZENH_CHNG_DATE Types /ISCMTMS/DATETIME

Note that again both enhancement fields are added, this time in the DDIC structure that
defines the result structure of the query.

Save and activate the append structure.

Test the enhanced query. As mentioned, the query enhancements cannot be tested via
the BOBF Test tool /BOBF/TEST_UI as the query enhancement concept is not part of the
BOBF framework itself. Any query enhancement will not appear in the list of selection
fields when testing with the test tool. Instead the query can be tested with a simple report
executing the query with the new query attributes. Code example:
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*& ______________________________________________________________ *
*& Report ZREP GENRES QUERY TEST
*& ______________________________________________________________ *

REPORT zrep genres query test.

DATA: 1lo_srv TYPE REF TO /bobf/if tra service manager,
1t selpar TYPE /bobf/t frw query selparam,
1s_selpar TYPE /bobf/s frw query selparam,
1t req attr TYPE /bobf/t frw name,
lo message TYPE REF TO /bobf/if frw message,
1t data TYPE /scmtms/t tor g fo r,
1s _key TYPE /bobf/s frw key,
1t key TYPE /bobf/t frw key,
1ls query inf TYPE /bobf/s frw query info.

CLEAR: 1ls selpar,
1t selpar,
1t reqg attr.

* Get instance of service manager for TRQ
lo srv = /bobf/cl tra serv mgr factory=>get service manager (
/scmtms/if tor c=>sc bo key ).

*Get instances of TOR via Query
ls selpar-attribute name /scmtms/if tor c=>sc _query attribute-
root-fo data by attr-changed by.

ls selpar-option = '"EQ'.
ls _selpar-sign = 'I"'.
ls selpar-low = 'SCMSUPPORT'.

APPEND 1s selpar TO 1t selpar.
APPEND 1ls selpar-attribute name TO 1t req attr.

ls selpar-attribute name = 'ZENH ENTRY DATE'.
ls _selpar-option = 'EQ'.
ls _selpar-sign = 'I"'.
ls selpar-low = '20140610133000".

APPEND 1s selpar TO 1t selpar.
APPEND ls selpar-attribute name TO 1t req attr.

ls selpar-attribute name = 'ZENH CHNG DATE".
ls _selpar-option = '"EQ'.
ls selpar-sign = 'I".
ls selpar-low = '20140610141800".

APPEND 1ls selpar TO 1t selpar.
APPEND ls selpar-attribute name TO 1t req attr.

BREAK-POINT.

* Execute the query
lo srv->query (

EXPORTING
iv_query key = /scmtms/if tor c=>sc_query-root-
fo data by attr " Query
* it filter key = " Key Table
it selection parameters = 1t selpar " Query Sel. Parameters
* 1s _query options = " Query Options
iv_fill data = abap_ true
it requested attributes = 1t req attr " List of Names (e.g. F1I
" Fieldnames)
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IMPORTING
eo_message = lo message " Message Object
es query info = 1s _query inf" Query Information
et data = 1t data
et key = 1t key ).

BREAK-POINT.

Remark: The example query FO_DATA_BY_ATTR is implemented in a way that parameter
IT_REQUESTED_ATTRIBUTES of the QUERY method must be provided with all attributes
that the query shall return. This is done for performance reasons, i.e. it allows reading only
the information that is really required without unnecessary overhead. You can see in the
example code how this parameter (LT_REQ_ATTR) is build up while defining the selection
criteria that will be passed to the query. The mentioned query is e.g. used as the data
provider for the Freight Order POWL. When called in this context, it will only return those
fields of the POWL result structure that are configured to be visible. This helps to reduce the
runtime.
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6.2 POWL (Personal Object Work Lists)

This section describes how to create a new TM specific Personal Object Work List (POWL)
and how to enhance existing standard POWLs provided with the standard TM application. In
section 6.1 we have already seen how Generic Result Queries can be enhanced which are
the data source for any POWL. As a first step we will take a look at how to create a new
POWL. This allows exploring all involved technical concepts and components which are also
relevant for enhancing existing POWLs.

A
The POWL Queries of a given type
visible on the User Interface.

v
POWL Customizing, e.g. assigning a Feeder
Class & PFCG Role or user

The data source for a POWL. I The coding that implements the POWL.

Picture: POWL components and their relation.

The picture above shows an overview of the different POWL components and their relation.
You will get to know all of these components and their usage in the following sections.

Note that there is actually no explicit enhancement concept available for existing standard
POWLs. In this case you will have to work with implicit enhancements (see section 4.5) to add
required elements to a standard POWL. Creating a new POWL as a fist example provides
useful hints at which places standard POWLs have to be adjusted to get enhancements done.

6.2.1 Creating a new POWL

As mentioned we will first of all create a hew POWL to get to know the most important
elements and basic technical concepts of a POWL.

The following example will use the Generic Result Query FO_DATA BY_ATTR as data
source which was already enhanced by the additional fields ZENH_ENTRY_DATE and
ZENH_CHNG_DATE in section 6.1.5. In general all POWLs use a Generic Result Query as
data source. Besides the standard selection criteria and result attributes, the new example
POWL will also allow using the enhancement fields as selection criteria and result attributes.

6.2.2 The POWL Feeder Class

The main access point for a POWL is the POWL Feeder Class. It contains the definition of the
POWL'’s selection criteria, the field catalog (i.e. the result structure) and the actions that can
be executed from the POWL Toolbar for a selected set of object instances from the POWL
result list.

In TM a POWL Feeder Class is usually based on a query of a Business Object. The
relationship between a Business Object query (a Generic Result Query) and a POWL Feeder
class is always one to one. So whenever there is no POWL Feeder Class making use of an
existing Generic Result Query of a BO you will need a new POWL Feeder Class.

You should also keep this in mind when creating BO Queries for POWL usage. If you have

two completely different requirements leading to different BO Queries, of course two different
POWL Feeder Classes are required.
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If you have different business categories or usages for POWLs which share many common
parts form a technical perspective, it makes sense to design one (technical) BO query which
has one common technical POWL Feeder Class in the end. Based on this feeder class, you
can separate your different usages or categories with corresponding POWL types. An
example is the TOR Feeder class /SCMTMS/CL_UI_POW_FD_TOR, with separate POWL
types for each BO Category. This example POWL Feeder Class provides selection criteria,
result attributes and actions depending on the TOR Category, e.g. TO for Freight Order or FU
for Freight Units.

The following example implements a new POWL for Freight Orders.

1) Create a new POWL Feeder Class with e.g. transaction SE24: The general naming
convention followed in TM is /SCMTMS/CL_UI_POW_FD_[object name or abbreviation].

Example class: ZCL_ENH_UI_POW_FD_TOR.

Class /SCMTMS/CL_UI_POW_FD_BASE must be defined as the super class for the
POWL Feeder Class. Save and activate the new class.

2) Inthe POWL Feeder Class constructor constants are used to specify the names and keys
of all general attributes and elements of a POWL. In the standard TM POWL
implementations these constants are usually defined in the standard constants interface
/SCMTMS/IF_UI_POW_CONST.

In our example we create a separate new constants interface to represent the constants
required for the new POWL. With this separate constants interface it is not required using
implicit enhancements for adjusting the standard constants interface with your own
constants. Create the example constants interface as follows:

e Start transaction SE24, enter the interface name ZIF_ENH_UI_POW_CONST in field
Object Type and click on button Create.

¢ On tab strip Attributes enter the following constants:

Attribute Level Description
CO OUTPUT _STRUCTURE_NAME | Constant | Output list Structure Names
CO_SELCRIT_STRUCTURE_NAME | Constant | Selection Criteria Structure

names
CO ACTION CLASS NAME Constant | Action class hames
CO_POWL_TYPE Constant | POWL Types

e Switch to the Source Code-based view (toggle button in the Class Builder, transaction
SE24 tool bar) and make sure that the example constants interface is defined by the
following code:

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

* Constants for the Demo Enhancement POWL

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

INTERFACE zif enh ui pow const
PUBLIC

CONSTANTS:
BEGIN OF co output structure name,
zc_tor resp TYPE struname VALUE 'ZENH S UI POW R TOR',
END OF co_output structure name
CONSTANTS:
BEGIN OF co_selcrit structure name,
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3)

zc_tor req TYPE struname VALUE 'ZENH S UI POW S TOR',

END OF co_selcrit structure name

CONSTANTS:

BEGIN OF co_action class name,

zc_tor act TYPE seoclsname VALUE 'ZCL ENH UI ACTION TOR',

END OF co_action class name

CONSTANTS:

BEGIN OF co powl type,

BEGIN OF enh type,
zenh tor TYPE powl type ty VALUE 'ZENH TOR POWL',
END OF enh type,

END OF co powl type.

ENDINTERFACE. "ZIF ENH UI POW CONST

In the next step copy the following required structures from the standard TOR POWL and
create a new action class. This will help a bit reducing the effort and time for creating the
example. For your own implementations you can of course create and use your very own
corresponding objects.

Selection Criteria: The structure will represent the Search Structure for the new
POWL, i.e. it contains the list of attributes that will be available as selection criteria for
the POWL queries.

@)

@)
@)

Start transaction SE11 and enter /SCMTMS/S_UI_POW_S_TOR in field Data
type on the initial screen.

Copy (Ctrl+F5) this structure to ZENH_S_Ul_POW_S TOR.

Save and activate the new structure.

Result Structure: The structure will represent the Result Structure for the new
POWL, i.e. it contains the list of attributes that will be available to be displayed in the
result list of the POWL.

@)
@)

Start transaction SE11 and enter /SCMTMS/S_UI_POW_R_TOR in field
Data type on the initial screen.

Copy (Ctrl+F5) this structure to ZENH_R_UI_POW_R_TOR.

Save and activate the new structure.

Actions: The class will represent the Action Class for the new POWL, i.e. it contains
the coding to handle all actions that can be executed on entries selected in the POWL
result list.

o

Start transaction SE24 and enter class name ZCL_ENH_UI_ACTION_TOR in
field Object type and click on button Create (F5) to create this class.

On tab Properties specify class /ISCMTMS/CL_UI_ACTION_BASE as the
super class for the new class.

Save and activate the new class.

Alternative: Copy standard action class /SCMTMS/CL_UI_ACTION_TOR to the new
class ZCL_ENH_UI_ACTION_TOR. With this procedure you simply reuse the
action handling as implemented in the standard. In section 6.2.3 you can find an
implementation example that shows how to implement the action class yourself.

4) Go back to the POWL Feeder Class ZCL_ENH_UI_POW_FD_TOR and create a method
CONSTRUCTOR as a public instance method. In the implementation of this POWL
Feeder Class constructor, the following information is defined and provided:
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Attribute Description

BO_NAME The business object that is to be processed
with the POWL.

BO_QUERY_KEY The key of the business object query that will
provide the data for the POWL.

BO_ALTID_ATTRIBUTE_NAME Describes the attribute name of the result

structure which is the alternative identifier of
the business object. This attribute will be
displayed as the first column in the POWL
result list. Moreover, this column is fixed and
will be displayed as a link (for further object
based navigation).

POW_OUTPUT_STRUCTURE_NAME | Represents the output structure for the field
catalog (based on the result structure of the
output query or the data structure of the root
node). All Standard POWL result structures
start with /SCMTMS/S_UI_POW_R*

POW_SELCRIT_STRUCTURE_NAME | Represents the selection criteria structure for
the selection criteria catalog (based on the
query structure of the BO query). All Standard
POWL query structures start with
/SCMTMS/S_UI_POW_S*

ACTION_CLASS NAME (Optional) The class can be specified in case
you want to use your very own action class to
handle the actions on the POWL.

BO_CATEGORY_ATTRIBUTE_NAME | (Optional) Describes the attribute name of the
result structure which contains a BO category
(e.g. required for TRQ and TOR as these
objects are used for different purposes
represented by a corresponding category —
serves as a “filter”).

BO_KEY_ATTRIBUTE_NAME Describes the attribute name of the result
structure which is used for generic navigation.
This starts after you clicked on the generic
link which is based on
BO_ALTID_ATTRIBUTE_NAME.

CONVERSION_CLASS_NAME (Optional) The class can be specified in case
you want to use your very own conversion
class.

MV_REQUESTED_ATTRIBUTES Set to true in the example to indicate that only

requested attributes (i.e. the attributes of the
defined field catalog are requested and read
from the database. This helps improving the
performance.

Use the following example code to implement the constructor method. Then save and
activate the class. Within the coding you can see that it makes use of the constants
defined in step 2 to specify the above listed attributes of the feeder class.

METHOD constructor.
* call the constructor of the super class

CALL METHOD super->constructor.

* define BO to be represented by the POWL
ms_pow profile-bo name = /scmtms/if tor c=>sc_bo name.

* define the Generic Result Query to be used with the POWL

ms_pow profile-bo query key = /scmtms/if tor c=>sc _query-root-
fo data by attr.
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* define the attribute of the BO to represent the alternative
* id/key on the POWL
ms_pow profile-bo altid attribute name = /scmtms/if tor c=>
sc_node attribute-root-tor id.

* define the attribute to represent the category of BO instances
Use Case e.g.: Only TOR instances of category Booking shall be

* listed
ms_pow profile-bo category attribute name = /scmtms/if tor c=>
sc_node attribute-root-tor cat.

* define the DDIC structure that represents the set of attributes
to be listed in the POWL result 1ist
ms_pow profile-pow output structure name =
zif enh ui pow_ const=>
co_output structure name-zc tor resp.

* define the DDIC structure that represents the set of selection
* criteria attributes to beused for the POWL Query
ms_pow _profile-pow selcrit structure name =
zif enh ui pow const=>
co_selcrit structure name-zc_ tor req.

* define the class that represents the action class for the POWL,
* i.e. the operations that can be triggered from the POWL for
* selected Business Document in the POWL result 1ist
ms_pow _profile-action class name =
zif enh ui pow const=>
co_action class name-zc_tor act.

Conversion Class definition. Similar to an FBI View Conversion
Class it allows the conversion of time stamps into the three
parts date, time and time zone to be available as selection
criteria or it allows converting codes like e.g. Life Cycle
Status = 01 into a readable text representation, e.g. "open"
ms_pow profile-conversion class name =
/scmtms/1if ui pow const=>
co_conversion class name-tor

% % ok %

* make sure that onlz requested attributes are passed to the query
* which helps improving performance
mv_requested attributes = abap true.

* Important(!): initialize the POWL
CALL METHOD init( ).

ENDMETHOD.

In the example code for the constructor you can see that also a conversion class was
defined (class /SCMTMS/CL_UI_POW_TOR). In this case it is the standard TOR
conversion class that is referenced / assigned via the standard POWL constants
interface. For the selection criteria it supports a conversion from time stamp fields into the
corresponding parts date, time and time zone similar to the conversions available in FBI
Views described in section 5.2.4. Example:

e In the selection criteria structure you have a field CHANGED_ON defined as a
time stamp.

e The conversion class will check if there are fields available in the selection criteria

structure with the name CHANGED_ON_D (date), CHANGED_ON_T (time) and
CHANGED _ON_TZ (time zone). These fields have to be placed in a
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corresponding Include with group name DATS to indicate that these fields will be
involved in a date conversion as described (the group name is used to define the

type of conversion).

In the output structure, the same date conversion can be used as described above (i.e.
using an Include with fields that follow the same kind of naming convention and the group
name DATS). Moreover, for the output structure you can also use a code list conversion.

Example:

e In the output structure you have a field LIFECYCLE which represents the life
cycle status of e.g. a Freight Order with value 00 = Draft, 01 = New, etc. (the
values are e.g. defined in the domain of the related data element).

e The conversion class will check if there is afield available in the output structure
with the name LIFECYCLE_TXT. This field has to be placed in a corresponding
Include with group name CODL to indicate that it will be involved in a code list
conversion (again the group name is used to define the type of conversion).
Instead of unclear values like 00, 01, etc. the clear text of a life cycle status will
be displayed in the POWL result.

5) Before we can redefine and implement some of the methods of the example feeder class
ZCL_ENH_UI_POW_FD_TOR create the following new methods in this class. They
encapsulate the coding for building the list of selection criteria and the field catalog for the

POWL result list at runtime.

e Create a new method GET_SEL_CRITERIA_FO in class with the following settings:

Method Level Visibility | Description
GET_SEL_CRITERIA_FO | Instance Protected | Return selection criteria for
Method category Freight Order.
Parameter Type Typing Method | Associated Type
C_SELCRIT_DEFS Changing | Type POWL_SELCRIT_TTY
C_DEFAULT VALUES | Changing | Type RSPARAMS TT

Use the following example coding to implement it:

METHOD get sel criteria fo.

DATA: 1ls selcrit defs

LIKE

1s default values LIKE
ls selcrit ddfields LIKE
ls pow selcrit mapp LIKE

LINE
LINE
LINE
LINE

OF
OF
OF
OF

c _selcrit defs,

c _default values,

mt selcrit ddfields,
mt_pow_selcrit mapp.

LOOP AT mt selcrit ddfields INTO 1ls selcrit ddfields.
# define the general properties of each selection field
CLEAR ls _selcrit defs.
ls selcrit defs-param type =

ls selcrit defs-kind

— 1

Q
- (]

/scmtms/if ui pow const=>
co_param type-input field.

* P Parameter, S Select Option

ls _selcrit defs-allow_admin_change

ls selcrit defs-ref table =

ls selcrit defs-ref field =

ls _selcrit defs-crittext =

abap_ true.

ms pow profile-
pow_selcrit structure name.
ls selcrit ddfields-fieldname.

ls _selcrit ddfields-scrtext m.

ls _selcrit defs-tooltip = ls _selcrit ddfields-scrtext 1.
ls selcrit defs-datatype = 1ls selcrit ddfields-rollname.

ls selcrit defs-allow_admin change

abap true.
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* define specific properties for each field
CASE 1ls_selcrit ddfields-fieldname.
* Fields for identifying the TOR instance

WHEN /scmtms/if tor c=>sc_query attribute-root-
fo data by attr-tor id.
ls _selcrit defs-selname = 'PO001'.
ls _selcrit defs-header = cl wd utilities=>
get otr text by alias( '/SCMTMS/UI CMN/GENERAL DATA' ).
ls selcrit defs-quicksearch crit = abap true.
WHEN /scmtms/if tor c=>sc_query attribute-root-
fo data by attr-tor type.
ls _selcrit defs-selname = 'P0O002'.
ls selcrit defs-header = cl wd utilities=>
get otr text by alias( '/SCMTMS/UI CMN/GENERAL DATA' ).
ls _selcrit defs-quicksearch crit = abap true.
WHEN /scmtms/if tor c=>sc_query attribute-root-
fo data by attr-tor cat.

ls default values-selname = 'PO003'.

ls default values-kind = 'P'.

1s _default values-sign = 'I'.

ls default values-low = /scmtms/if tor const=>

sc_tor category-active.
INSERT 1s default values INTO TABLE c default values.
ls selcrit defs-read only = abap true.
ls _selcrit defs-hidden = abap true.
ls _selcrit defs-selname = 'PO003'.
ls _selcrit defs-header = cl wd utilities=>
get otr text by alias( '/SCMTMS/UI CMN/GENERAL DATA' ).
1s_selcrit defs-param type = /scmtms/if ui pow const=>
co_param_ type-input field.

* Organisational Data
WHEN /scmtms/if tor c=>sc_query attribute-root-
fo data by attr-exec org id.
ls _selcrit defs-selname = 'PO100'.
ls _selcrit defs-header = cl wd utilities=>
get otr text by alias('/SCMTMS/UI CMN/ORGANIZATIONAL DATA'").
WHEN /scmtms/if tor c=>sc_query attribute-root-
fo data by attr-exec grp id.
ls _selcrit defs-selname = 'PO101'.
ls _selcrit defs-header = cl wd utilities=>
get otr text by alias('/SCMTMS/UI CMN/ORGANIZATIONAL DATA'").
WHEN /scmtms/if tor c=>sc_query attribute-root-
fo data by attr-purch org id.
ls selcrit defs-selname = 'PO102°'.
ls selcrit defs-header = cl wd utilities=>
get otr text by alias('/SCMTMS/UI CMN/ORGANIZATIONAL DATA'").
WHEN /scmtms/if tor c=>sc_query attribute-root-
fo data by attr-purch grp id.
ls selcrit defs-selname = 'PO103'.
ls selcrit defs-header = cl wd utilities=>
get otr text by alias('/SCMTMS/UI CMN/ORGANIZATIONAL DATA'").

* Admin data
WHEN /scmtms/if tor c=>sc _query attribute-root-
fo data by attr-created by.
ls selcrit defs-selname = 'P2000°'.
ls selcrit defs-header = cl wd utilities=>
get otr text by alias('/SCMTMS/UI CMN/ADM INFO').
ls selcrit defs-quicksearch crit = abap true.
WHEN 'CREATED ON D'.

SAP Transportation Management 9.x™ - Enhancement Guide 239



w SAP Transportation Management 9.x™ - Enhancement Guide 240

ls _selcrit defs-selname = 'P2001°'.

ls _selcrit defs-header = cl wd utilities=>

get otr text by alias('/SCMTMS/UI CMN/ADM INFO').
WHEN /scmtms/if tor c=>sc_query attribute-root-

fo data by attr-changed by.

ls _selcrit defs-selname = 'P2002°'.

ls _selcrit defs-header = cl wd utilities=>

get otr text by alias('/SCMTMS/UI CMN/ADM INFO').
WHEN 'CHANGED ON D'.

ls _selcrit defs-selname = 'P2003'.

ls _selcrit defs-header = cl wd utilities=>

get otr text by alias('/SCMTMS/UI CMN/ADM INFO').

* Enhancement Selection Attribute
WHEN 'ZENHiENTRYiDATE'.
ls _selcrit defs-selname = 'P3003'.
ls _selcrit defs-header = 'Enh. Entry Date'.
ls selcrit defs-quicksearch crit = abap true.

WHEN 'ZENH CHNG DATE'.

ls _selcrit defs-selname = 'P3004°'.
ls _selcrit defs-header = 'Enh. Change Date'.
ls selcrit defs-quicksearch crit = abap true.

WHEN OTHERS.
CONTINUE.
ENDCASE.

* fill mapping table
ls pow selcrit mapp-selname = ls selcrit defs-selname.
ls pow selcrit mapp-fieldname ls _selcrit ddfields-fieldname.
APPEND ls pow selcrit mapp TO mt pow selcrit mapp.
APPEND 1ls selcrit defs TO c_selcrit defs.
ENDLOOP.

* call standard parmeters — to add e.g. Max. Number of Rows
* as an additional generic selection parameter
add_std sel crits( CHANGING
c _selcrit defs = c_selcrit defs
c _default values = c_default values ).

ENDMETHOD.

The method loops over the list of all potential selection criteria from the corresponding
structure defined in the constructor of the feeder class. Within this loop the WHEN
sections of the CASE instruction show how to set the properties of the selection
attributes. More examples on how to set such properties can be found in the standard
feeder classes. Finally the method returns the set of selection criteria that can be
used to define POWL queries.

The term “POWL query” is not to be mixed up with the technical Generic Result
Query that represents the data source for the POWL. Here this term refers to the
POWL queries that you can define on the User Interface, based on the POWL (see
section 6.2.5).
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e Create a new method GET_FIELDCATALOG_FO with the following settings:

Method Level Visibility | Description

GET_FIELDCATALOG_FO | Instance | Protected | Return output list for
Method category Freight Order

Parameter Type Typing Method Associated Type

C _FIELDCAT Changing Type POWL_FIELDCAT TTY

Use the following example coding to implement it:

METHOD get fieldcatalog fo.
DATA: 1ls output ddfields LIKE LINE OF mt output ddfields,
ls fieldcat LIKE LINE OF c fieldcat.

LOOP AT mt output ddfields INTO 1ls output ddfields.
CLEAR 1ls fieldcat.

* now set default layout for all other columns
ls fieldcat-colid = 1ls_output ddfields-fieldname.
1s fieldcat-col visible = abap_ true.

ls _fieldcat-header by ddic = abap_ true.

ls fieldcat-enabled abap_ true.

ls fieldcat-allow filter abap true.

ls fieldcat-allow_sort abap true.

ls fieldcat-display type = /scmtms/if ui pow const=>
co _display type-textview.

CASE 1ls output ddfields-fieldname.

WHEN 'TOR ID'.
1ls fieldcat-colpos = 1.
ls fieldcat-col visible = abap true.
ls fieldcat-fixed = abap true.
1s fieldcat-display type = /scmtms/if ui pow const=>

co display type-link to_action.
1s fieldcat-text ref = ms pow profile-
bo altid attribute name.

ls fieldcat-sort order = '01'.

WHEN 'TOR TYPE'.
ls fieldcat-colpos = 2.
ls fieldcat-col visible = abap true.

* Organizational Units
WHEN 'PURCH ORG ID'.
ls fieldcat-colpos = 3.
ls fieldcat-col visible = abap true.
WHEN 'PURCH GRP ID'.
ls fieldcat-colpos = 4.
ls fieldcat-col visible = abap true.
WHEN 'EXEC ORG ID'.
ls fieldcat-colpos = 5.
ls fieldcat-display type = /scmtms/if ui pow const=>
co_display type-dropdown by key.
ls fieldcat-col visible = abap true.
WHEN 'EXEC GRP ID'.
ls fieldcat-colpos = 6.
ls fieldcat-display type = /scmtms/if ui pow const=>
co_display type-dropdown by key.
ls fieldcat-col visible = abap true.

* Administrative Data
WHEN 'CREATEDiBY'.
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ls fieldcat-colpos = 7.

ls fieldcat-col visible = abap true.
WHEN 'CREATED ON'.

ls fieldcat-colpos = 8.

ls fieldcat-col visible = abap true.

WHEN 'CHANGED BY'.

ls fieldcat-colpos = 9.

ls fieldcat-col visible = abap true.
WHEN 'CHANGED ON'.

ls fieldcat-colpos = 10.

ls fieldcat-col visible = abap true.

* Enhancement Fields
WHEN 'ZENH ENTRY DATE'.
ls fieldcat-colpos = 11.
ls fieldcat-col visible = abap true.

WHEN 'ZENH CHNG DATE'.
ls fieldcat-colpos = 12.
ls fieldcat-col visible = abap true.

WHEN OTHERS.
ls fieldcat-col visible = abap false.

ENDCASE.

INSERT 1ls fieldcat INTO TABLE c_ fieldcat.
ENDLOOP.

ENDMETHOD.

Analog to the method for the selection criteria the method loops over the list of all
potential fields which can be shown on the POWL result list (defined via the output
structure in the constructor of the feeder class). Again the WHEN sections of the
CASE instruction show how to set the different properties of the fields that will be
added to the field catalog at runtime. Finally the method returns the desired field
catalog.

The corresponding fields will also be available in the POWL personalization where
you can individually define which fields shall be visible in the POWL result list and
which not (see section 6.2.5).

6) In the next step we redefine some of the methods of the feeder class which have been
inherited from the feeder super class /SCMTMS/CL_UI_POW_FD_BASE:

e Class method IF_POWL_FEEDER~GET_SEL_CRITERIA: The coding of this POWL
Feeder Class method specifies the set of selection criteria that will be available for
defining POWL queries.

The generic implementation provided in the mentioned super class will just take all
fields from the structure ZENH_S Ul POW_S TOR to create the list of selection
criteria at runtime.

For the example POWL, redefine the method with the following coding which uses
method GET_SEL_CRITERIA_FO created in step 5. Note that this method is then
only called in case of the POWL Type being ZENH_TOR_POWL which is later
defined in customizing and assigned to our new feeder class (see section 6.2.4).

METHOD if powl feeder~get sel criteria.

* depending on the POWL type the corresponding selection
* criteria will be defined
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CASE i _type.

WHEN zif enh ui pow const=>co powl type-enh type-zenh tor.
get sel criteria fo(

CHANGING
c_selcrit defs = c_selcrit defs
c _default values = c_default values ).

WHEN OTHERS.
in case given powl type 1is not to be treated specifically
use the generic implementation of the super class, 1i.e.
take all attributes from the selection criteria structure
CALL METHOD super->if powl feeder~get sel criteria

EXPORTING
1 _username = 1 username
i _applid = 1 applid
i type = 1 type
i langu = sy-langu
IMPORTING
e selcrit defs changed = e selcrit defs changed
e default val changed = e default val changed
CHANGING
c_selcrit defs = c_selcrit defs
c _default values = c_default values.
ENDCASE.
ENDMETHOD.

The CASE instruction in the above method implementation shows how you can reuse
this method for different POWL types, i.e. depending on the POWL type the selection
criteria is build up differently at runtime. This allows a reuse of one and the same
POWL Feeder Class for different POWLs.

You will see in the later customizing steps that POWL Feeder Class can be assigned
to different POWL Types. E.g. standard class /SCMTMS/CL_UI_POW_FD_TOR
serves for Freight Order, Bookings, Freight Units and others, i.e. all POWLs related to
the technical BO TOR that is used to represent these kinds of business documents.

e Class method IF_POWL_FEEDER~GET_FIELD_CATALOG: The coding of this
POWL Feeder Class method specifies the set of fields that will be available as
columns in the POWL result list.

The generic implementation provided with the super class will just take all fields from
the structure ZENH_S Ul_POW_R_TOR to create the field catalog at runtime.

For the example POWL redefine the method with the following coding which uses
method GET_FIELDCATALOG_FO created in step 5. Again this method is then only
called in case of the POWL Type being ZENH_TOR_POWL which is later defined in
customizing and assigned to our new feeder class (see section 6.2.4).

METHOD if powl feeder~get field catalog.
* depending on the POWL type the corresponding field
* catalog will be defined
CASE i _type.
WHEN zif enh ui pow const=>co powl type-enh type-zenh tor.
get fieldcatalog fo( CHANGING c fieldcat = c fieldcat ).

WHEN OTHERS.

* in case given powl type 1s not to be treated specifically
* use the generic implementation of the super class, i.e.
* take all attributes from the field catalog structure
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CALL METHOD super->if powl feeder~get field catalog

EXPORTING
1 username = 1 username
i applid = 1 applid
i _type = 1 type
i langu = 1 langu
i selcrit values = 1 selcrit values
IMPORTING
e fieldcat changed = e fieldcat changed
e visible cols_ count = e visible cols_ count
e visible rows_ count = e visible rows_ count
e default technical col = e default technical col
CHANGING
c fieldcat = c_fieldcat.
ENDCASE.

* add default Header for descriptions fields
add_std description label ( CHANGING c fieldcat = c_fieldcat )

* set default output values
e default technical col = abap true.
e fieldcat changed = abap_ true.
e visible cols count = 10.
e visible rows count = 15.

ENDMETHOD.

In both methods implemented so far in this step the CASE instruction shows how you
can reuse this method for different POWL types, i.e. depending on the POWL type
(that you can define in customizing and associate with the same feeder class) the set
of selection criteria and the field catalog is build up differently at runtime.

This helps implementing POWLs that are based on the same BO and Generic Result
Query but shall return different BO Category Instances (e.g. one POWL type just
handles Freight Orders category A while another POWL type uses the same feeder
class but handles Freight Orders of category B).

e Class method IF_POWL_FEEDER~GET_ACTIONS: Within this method you place
coding that defines the set of actions that will be available to be executed via the tool
bar of the POWL result list.

For the example POWL redefine the method with the following coding.

METHOD if powl feeder~get actions.
* get the actions to be available on the POWL tool bar
DATA: 1ls action def LIKE LINE OF c action defs,
ls_act choices TYPE powl act choice sty,
lv_index TYPE int4.

* Define the availability of some standard actions. Their
* properties are finally defined in method GET ACTIONS of
* the super class.

mv_action open = abap true.
mv_action display = abap true.
mv_action copy = abap true.
mv_action create = abap true.

mv_action delete abap true.
mv_action open bd = abap_ true.

* Disable or enable certain standard actions
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CASE i _type.
WHEN zif enh ui pow const=>co powl type-enh type-zenh tor.
* there shall be e.g. no DELETE action on this POWL
mv_action delete = abap false.

WHEN OTHERS.
ENDCASE.

* call super class to take over default actions
CALL METHOD super->if powl feeder~get actions

EXPORTING

1 username = 1 username

i applid = 1 applid

i _type = 1 type

i selcrit para = 1 selcrit para

i langu = 1 langu
IMPORTING

e actions changed = e actions_changed
CHANGING

c_action defs = c_action defs.

* keep in mind, how many actions are alreday available
at this point in time.
lv_index = lines( c_action defs ).

*

* Define further actions depending on the POWL Type
CASE 1 type.
WHEN zif enh ui pow const=>co powl type-enh type-zenh tor.

* add the action to claculate charges
CLEAR ls action def.
lv_index = lv_index + 1.
ls _action def-placementindx = lv_index.
ls action def-cardinality = 'S'".
ls _action def-placement = 'B'.

1s action def-actionid /scmtms/if ui tor c=>
sc_action-calc_transp charges.
ls action def-text = cl wd utilities=>
get otr text by alias(
'/SCMTMS/UI_CMN/CALC_TRANSP CHARGES' ).
ls _action def-tooltip = cl wd utilities=>
get otr text by alias(
'/SCMTMS/UI CMN/CALC_ TRANSP CHARGES' ).
ls action def-enabled = abap true.
INSERT 1s action def INTO TABLE c action defs.

* add an enhancement action that was added to the TOR BO
CLEAR ls_action def.
lv_index = 1lv_index + 1.
ls action def-placementindx = lv_index.
ls action def-cardinality = 'S'".
ls action def-placement = 'B'.
ls _action def-actionid = 'ZENH MAINTOOLBAR ACTION'.
ls _action def-text = 'Enhancement Action'.

ls action def-tooltip =

'Tooltip for the Enhancement Action'.
ls action def-enabled = abap true.
INSERT ls_action_def INTO TABLE c¢_action defs.

WHEN OTHERS.
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ENDCASE.
ENDMETHOD.

First of all this method calls method GET_ACTIONS of the super class to define
some standard actions on the POWL tool bar. Moreover it adds two specific actions
to the tool bar, again depending on the POWL Type. In the example, an action to start
the Charge Calculation on found Freight Orders as well as an Enhancement Action
(see example from section 5.4.4) is added to show how you can add required actions
to the POWL tool bar.

6.2.3 The POWL Action Class

The POWL Action Class is used to handle the execution of the actions assigned to the tool
bar of the POWL result list. The name of the class to be used is defined in the constructor of
the related POWL feeder class (see step 2 & 4 in the last section 6.2.1).

In general, method HANDLE_ACTION is the only method to be implemented here. At
runtime, the Action ID and the data of the objects selected on the POWL result list is
available. This can be used to execute e.g. related BOBF actions that are either executed e.qg.
for all selected or only the first selected object on the POWL result list.

In section 6.2.1 Action Class ZCL_ENH_UI_ACTION_TOR was created which inherits from
the Action Super Class /SCMTMS/CL_UI_ACTION_BASE. While standard actions like New,
Copy, Edit, Display, etc. are handled in method START_POWL_ACTION of the supper class,
any other actions care handled directly in method HANDLE_ACTION of the Action Class.

The following lines of code provide an example on how to implement the method to handle
the action CALCULATE_TRANSPORTATION_CHARGES and the Enhancement Action
ZENH_MAINTOOLBAR_ACTION that was described in the Ul Enhancements section of this
document. Both actions have been also prepared in method GET_ACTIONS of the POWL
Feeder Class.
METHOD handle action.

FIELD-SYMBOLS: <ls_ tor root key> TYPE /bobf/s frw key.

DATA: 1lv_error exists TYPE boole d,

lv_do_save TYPE boole d,
lo message TYPE REF TO /bobf/if frw message,
1t key TYPE /bobf/t frw key.

CASE iv_action_ id.

WHEN /scmtms/if ui tor c=>sc action-calc_ transp charges.

# Action / Button: Calculate Transportation Charges
* The calculation is executed for all documents marked
* in the POWL result 1list
IF it keys IS INITIAL.
RETURN.
ENDIF.
* Execute the TOR action CALCULATE TRANSPORTATION CHARGES
do_action(
EXPORTING
iv_act key = /scmtms/if tor c=>sc_action-root-
calc_transportation charges
it _key = it keys
IMPORTING
ev_error = lv_error exists ).
* If all calculations were successfull,
* save the corresponding changes
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IF 1v _error exists IS INITIAL AND iv_source = co_source powl.
lv _do_save = abap true.
ENDIEF.

WHEN 'ZENH MAINTOOLBAR ACTION'.
Action / Button: Enhancement Action. The action is only
executed for the first document marked in the POWL result 1ist
READ TABLE it keys ASSIGNING <ls tor root key> INDEX 1.
IF sy-subrc IS INITIAL.
CLEAR 1t key.
APPEND <ls tor root key> TO 1t key.

* Execute the TOR action CALCULATE TRANSPORTATION CHARGES
do_action(

EXPORTING

iv_act key = zif enh tor c=>sc_action-root-
zenh maintoolbar action

it _key = 1t _key

IMPORTING
ev_error = lv_error exists ).

ENDIF.

WHEN OTHERS.
ENDCASE.

* In case a SAVE is required
IF 1lv_do_save IS NOT INITIAL.

mo_tramgr->save ( IMPORTING eo message = lo message ).
mo_tramgr->cleanup( ).
add message( io message = lo message ).
ENDIF.
ENDMETHOD.

6.2.4 The basic POWL Customizing

In the previous sections, the coding foundation for a new POWL has been described and
created. To really see and use the new POWL on the TM UI, customizing settings need to be
done which will ensure that the POWL will be visible for users with a specific role and in the
correct application area. The POWL created in section 6.2 handles Freight Orders. We will
therefore assign it to the corresponding application area Freight Order Management.

1) Transaction POWL_TYPE: The transaction registers the POWL Feeder Class and adds
a description that is used in the POWL dialog for creating user specific POWL query
definitions.

e Start transaction POWL_TYPE and create a new entry as follows:

Field Value

Type ZENH_TOR_POWL

Description Enhancement TOR POWL Type
Feeder Class ZCL_ENH_UI_POW_FD_TOR
Sync. Call (not set)

No Msg. Wrapping | (not set)

e Save the new entry.
2) Transaction POWL_TYPER: The transaction assigns the POWL Type (see step 1) to a

PFCG Role, i.e. all users assigned to this role will be able to see the new POWL in the
application area to be specified.
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e Start transaction POWL_TYPER and create a new entry as follows:

Field Value

Application SCMTMS_POWL_FO

Role SAP_QAP_TRANSPORTATION MANAGER
Type ZENH _TOR_POWL

Description Demo Enh. TOR POWL Type

e Save the new entry.

Note that you will only see the new POWL on the SAP TM User Interface if your user has the
PFCG role assigned (= SUO01) that is used in the above customizing entry. There is also
transaction POWL_TYPEU available which allows assigning the POWL to a specific user, i.e.
it allows further restricting the visibility of the POWL to a specific set of users.

With this two customizing entries in place you can already specify a new POWL Query on the
TM User Interface. How to do this is described in the next section.

6.2.5 Creating POWL Queries

Start the NetWeaver Business Client (transaction NWBC) and choose the role that the
example POWL Type ZENH_TOR_TYPE is assigned to (make sure that your user has this
role assigned in e.g. transaction SUQ01). Navigate to Freight Order Management — Road —
Overview Road Freight Orders. In the POWL Result List section you can now click on the link
Define New Query. The following guided procedure will request you to enter all relevant
parameters for specifying a new POWL Query.

Worklists Business Context Viewer
&l &) @.
Active Queries
BI{72) Canceled (0)
Freight Orders | reated from ERP Shipment (0) Click this link fo define
Parcel Freight Orders All Parcel Freight Orders (0) a new query on the

User Interface.
Freight Orders - All

Show Quick Criteria Maintenance Change Query| Define New Query | Personalize

View:  [Standard View] w D New
Print Version &
Export |

Ty Document Do... Crea... Sour... So... ER... Lo... ER... De... De... HBL Life... E. ©
100000050 FOoO1 Manu... New Not....
100000102 Co1A SP3100  523.. Cus... 3899.. InPr..  Net..
300000252 OFD5 In Pr Not
300000777 AF10 Creati... OAF- § AF-. 0000.. InPr.. In..

Picture: Define a new POWL Query.
1) Select Object Type: In field Select Object Type choose the entry Enhancement TOR

POWL Type (which is nothing else but the description of the POWL type that was
customized in section 6.2.4. Click on button Next.
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workIISts Business Context Viewer
&l & | @.
Define New Query
w K : 4
Select Object Type Maintain Criteria
Select Object Type: |Dem Enh. TOR POWL Type - 1) In the list of Object Types you can
TP = find the Object Type that
=SSR | corresponds to the POWL Type that
Next » || Cancel was created in the example.

2) Click on button Next
to get to the next step

Picture: Select Object Type (POWL Type).

2) Maintain Criteria: On this screen of the guided procedure you can define default values
for a set of selection criteria. Here, all selection criteria are visible that were specified in
method GET_SEL_CRITERIA of the underlying POWL Feeder Class. Note that the two

enhancement fields that were added to the query are now available as selection criteria
too.

Worklists

Business Context Viewer
& & 4

Define New Query

13 1 B -

All available Selection Criteria for the
Select Object Type Maintain Criteria Finish POWL Query can be provided with
default values.

General Data
Document: < || | Teo =
Document Type: < P To P
Organizational Data
Plan. Exec. Org.. ¢ P To 7=
Plan. Exge. Groug: A To 7 =
Purch. Organization: < A To =
Purchasing Group: < | To P =
Administrative Data The enhancement fields that were
added to the Generic Result Query
Created By: & 7| To ' = |  arenow available as Selection for the
Changed By: & | To =S POWL Query too.
Enh. Entry Date
DatelTime: > To =
Enh. Change Date
DatelTime: & To o>

General Selection Settings

Max. No. of Records: 500

Preview | Criteria Personalization "
2) Click on button Next
< Previous || Next » | Cancel to get to the next step

Picture: Maintain Selection Criteria.
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In the example we just leave all fields blank by default except the Maximum Number of
Hits which is set to 500. As indicated you can define default values here which can also
be changed later on. When all required default / predefined values are specified, click on
button Next again.

3) Query Description and Category: On the final screen you enter a Query Description, e.g.
New Enhancement Demo Query and set the flag Activate Query.

Worklists

Business Context Viewer

& | & | ®.

Define New Query

» 1 2 H -
Select Object Type Maintain Criteria Finish

* Enter Query Description: | New Enhancement Dema Query 1} Enter a Quew Descrl ption

Activate Query:

Select Category:

v C ate New Categ ry

€ Previous Finish Cancel

2) Click on button Create New
Category and create a new category
for the query.

Picture: Query description and new category.

In the example we want to assign the new query to its own category. Click on button
Create New Category to create a new category for the query.

Enter Category Description [mip'4

* Enter Category Description: | Demo Enh. Category| |

Enter a Category Description and
click on button OK. Cancel

Picture: Entering a new category.
Make sure that the new category is then selected on the previous screen.

4) Now you can click on button Finish. The new POWL Query is now assigned to the Freight
Order Management application and can be seen on the User Interface. The final result of
this example looks as follows:

Worklists

Business Context Viewer

F#é&| 0.

Active Queries

All (72) Canceled (0)
Freight Orders uj Geated from ERP Shipment (0)

Parcel Freight Orders Al Parcel Freignt Orders (0)
Demo Enh. Category New Query (87) The new POWL Query assigned
to the new category.
Actions that were added to the
DemolEnhaGategoryENewusry POWL tool bar besides the

standard actions

Show Quick Criteria Maintenance Change Query Define New Query Personalize

View:  [Standard View] v ||| CiNew || 1y ||| # Edit || Display | || Calculate Transportation Charges || Enhancement Action ||| | Print Version || Export | || ¢ Refresh &
’!—'D Document = Document. Purch. Orga Purchasing. Plan. Exec. Plan. Exec. G Created By Created On ‘Changed By Changed On Date/Time ~
. 6100000600 FOO01 50000608 SCMSUPPO. 30.062014 1 SCMSUPPO.. 30.06.2014 1. 30.06.2014 1

6100000551 COPU 50001582 DO57T73 02.04 20140 DO57773 (2.0
6100000550 COPU 50001582

An example document in the POWL result list that contains data in the
6100000502 COPU 50001582 extension fields that were added to the result structure of the involved
Generic Result Query.

6100000501 COPU 50001582

6100000457 FOO0 50001425 D056218 00.01.2014 1, DO56218 09.01.2014 1...

6100000456 FOO0 50001425 D056218 00.01.2014 1, DO56218 09.01.2014 1...

6100000455 RFSC 50001425 DO056218 09.01.2014 1 D0S6218 08.01.2014 1. o
< >

Last Refresn 30.06.2014 14:44:14 CET Refresn

Picture: The final new POWL Query.
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In the picture above you can see the POWL Query displaying a result where one found
document is selected. The data of this document also contains entries for the extension
fields that were added to the involved Generic Result Query. Moreover, in the POWL tool
bar you can see the two actions that were added in addition to the standard actions. The
example POWL can now be personalized like any other standard POWL.

Once the new POWL Query is up and running you can further adjust and personalize it
via a settings dialog. Click on the settings button on the right side of the POWL tool bar
(the last button) to start the dialog:

View:| * [Standard View]

[ New

Purch. Orga... FIP|F

Click on button Open Settings Dialogto &
adjust the settings for the POWL Query.

Ty Decument =  Document.. Created By Created On Changed By

6100000600 FOD1 50000608 SCMSUPPORT 30062014 13:34:03 SCMSUPPORT 30062014 13:3409 30.06.2014 13:33:00

0] Hidden Columns

Archiving Status

Execution Block

Ar - The different aspects that can be adjusted. jocument Tyg

100000050 FOD1 50000608 1033817 3008201212:33:21 1033917 31.08.2012 00:05°62
Picture: Starting the Settings Dialog for a POWL Query.
Settings You can save the seftings as a new view. O x
View | * [Standard View] ~ Save as.. Properties...
Sort Calculation Filter Display M

TP gayed Col  Sort

Calculation
Document

Filter

Display
Purch. Qrgant  Print Version
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Flanning Block Add > Furchasing Group
< Remave

Block Reason Flan. Exec. Org.

HBL Flan. Exec. Group

Ex Block Reason o Created By

Created Cn v
z o Change =1
Sequence
Columns Fixed to Left: |1 v
OK | | Cancel Reset

Picture: Settings Dialog for POWL Query.

On the dialog you can find tab strips that allow setting different aspects of the POWL
Query. In the topmost toolbar you can define and manage (save, delete) your settings as
views that you can then directly choose on the POWL Queries result list. So you can e.g.
create such views to show documents which are relevant in a specific business case. The
following settings can be done:

e Column Selection: You can define which available columns from the field catalog
shall be shown on the result list. Moreover you can define or adjust the sequence
of the columns.

e Sort: Allows defining a set of sort criteria, i.e. a list of columns that the sorting of

the results shall be based on. For each sorting column you can define whether
sorting shall be done ascending or descending.
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e Calculation: This allows setting up a calculation for available columns, e.g. the
minimum, maximum, totals or mean value of a column in the result list. The
calculation figures are displayed as additional rows in the result list that are
marked with a different background color (similar to an ALV control).

o Filter: Similar to Sort this allows setting up filters on a set of columns to restrict
the result list to specific entries.

e Display: This allows setting e.g. the number of visible rows and columns in the
result list and some general layout settings.

e Print Version: These settings determine parameters that shall be used when
printing a POWL result list, e.g. the scaling, margins and page size of a printout.

6.2.6 Additional POWL Customizing

In section 6.2.4 the basic customizing was described required to display the example POWL
on the Ul. In transaction POWL_TYPE a new POWL Type was defined and assigned to the
newly created POWL Feeder Class. Then in transaction POWL_TYPER the POWL Type was
assigned to a specific PFCG role to make it visible for users that have this role assigned and
logon with in the SAP TM System.

There are some more customizing settings that can be created in the context of a POWL and
related POWL queries:

1. Assign a POWL to a specific User with transaction POWL_TYPEU: This allows an
even more fine granular assignment of a POWL to a specific user.

New Enkries: Defails of Added Entries

A= X

Application SCHTMS_POUL_FO Definition of the Application and
Mame SCHSUPPORT a User Name that the new
POWL Type IO ZENH_TOR_POTL POWL Type is assigned to.

Wiew: Type definition

Diescription Demao Enh. TOR POWL Type

Picture: Assigning a POWL Type to a specific user.

2. Create a so called Admin Work List. They can be defined to be visible in the standard
overviews, i.e. they can be used to create a standard set of POWL Queries which are
always available and visible in contrast to a POWL Query that a User configures for
himself as described in section 6.2.5. Use transaction POWL_QUERY to define such
Admin Work Lists.

Maintain Table Views: Initial Screen

5% MewEntties F& &Y [B £ &eQuery Parameters  $eQuery Settings  EHLayout varlant Fcaculated Dates gocheck 20 Authorizations
Specify a Query 1D that identifies

EWE o A the new Admin Work List Query.
wWiewy: Query definition
Description Al Enhancement FOs The name of the query to
POWL Type 1D ZENH_TOR_POUL appear on the User Interface
Sync. cal and the assigned POWL Type.
Layout
Refresh Type Marial Only v

Settings for the Refresh behavior of
the POWL Query and default layout.

Picture: Defining an Admin Work List Query in POWL_QUERY.
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In transaction POWL_QUERY you can also define the refresh behavior of the POWL
Query (e.g. manual refresh only or refresh on every page visit, synchronous or
asynchronous refresh). Moreover a predefined layout can be provided with a layout
variant that you can e.g. create via the button Layout Variant in the tool bar of the
transaction.

3. Similar to the mentioned transactions POWL_TYPER and POWL_TYPEU, the

transactions POWL_QUERYR and POWL_QUERYU allow assigning a Admin Work
List query to a PFCG Role or a user respectively.

New Enfries: Details of Added Entries

=R

Application SCMTHS_POWL_FO Assignment of the POWL Query
Rale JSCHTNS /TRANSPORTATION MGR_VZ to the application and PFCG role.
Query ID ZENH_TOR_ALL

Wigwy: Query - Role assignment

Category ZENH_POWL_CAT
Diescription Al Enhancement FOs
Category sequence no

Query sequence no

Tab sequence ho

Activate

Picture: Assigning an Admin Work List Query to a PFCG Role (POWL_QUERYR).

When assigning a query to a PFCG Role in transaction POWL_QUERYR you can
also define the position of the query within a set of queries of the same category by
specifying a corresponding Category Sequence Number, Query Sequence Number
and a Tab Sequence Number.

The Category Sequence Number defines the category that you want to display the
query in. Query Sequence Number and Tab Sequence Number set the query position
within the POWL Category.

A Category can be defined in customizing via the following path: SPRO = Cross
Application Components = General Application Functions = Generic SAP Business
Suite Functions = Personal Object Worklist = Cockpit for POWL Administration.

In transaction POWL_QUERYU you provide the same entries but provide a specific
user name instead of a PFCG role. Again this allows a more fine granular assignment
of such a POWL Query to a specific user.

6.2.7 Enhancing a standard POWL

Based on the example POWL that was created from scratch in sections 6.2.2 to 6.2.4 you
could already see the most important parts and places in the coding of a POWL. The example
indicates how to implement a completely new POWL. But many customers and partners ask
for a way how to extend existing standard POWLs without necessarily having to create all the
code for feeder- and action classes and even implement a completely new Generic Result
Query, etc. (this makes of course sense when none of the standard POWLs really fulfills the
requirements).

Well, the first answer to this question is that there is actually no explicit enhancement concept
for existing standard POWLs. But nevertheless, also standard POWLs can be enhanced by
using the Query Enhancement mechanism described in section 6.1 and using implicit
enhancement at certain places in the POWL coding (see section 4.5). The example with the
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completely new POWL contains all parts and coding places that you need to know and take
into consideration for enhancing a standard POWL. The basic enhancement steps:

1. Enhance the Generic Result Query of the standard POWL (you can find the used
guery in the POWL Feeder Class Constructor) as described in section 6.1.5).

2. ldentify the selection criteria and result structure of the standard POWL (remember
that this again can be found in the constructor of the POWL Feeder Class) and place
the enhancement fields into these structures via a new (or an existing) Append.

3. Enhance method IF_POWL_FEEDER~GET_SEL_CRITERIA of the POWL Feeder
Class. The coding of this method specifies the set of selection criteria that will be
available for defining POWL queries.

e |t returns the defined selection criteria Meta Description in changing
parameter C_SELCRIT_DEFS. You can use e.g. a Post- Method (implicit
enhancement) to add required code for adding the new enhancement fields
to the list of selection criteria in the mentioned changing parameter.

e You can also adjust or remove the Meta Description of the standard selection
criteria there, e.g. adjusting the grouping, representation, label texts, etc.

¢ How this is done is indicated in the example of section 6.2.2, step 5 where
e.g. two additional enhancement fields are added to the selection criteria list.
In your coding you should make sure that the additional fields are only added
for the required POWL Types (in the example and other standard
implementations the POWL Type is distinguished via a CASE statement).

e Changing parameter C_DEFAULT_VALUES allows e.g. programmatically
adding default values for the new (and existing) selection criteria attributes.

4. Enhance class method IF_POWL_FEEDER~GET_FIELD_CATALOG of the POWL
Feeder Class: The coding of this method specifies the set of fields that will be
available as columns in the POWL result list.

e It returns the defined output field catalog Meta Description in changing
parameter C_FIELDCAT. Again you can use e.g. a Post Method (implicit
enhancement) to add the required code for adding the new enhancement
fields to the list of output attributes in the mentioned changing parameter.

e You can also adjust or remove the Meta Description of the standard output
attributes there, e.g. adjusting the display type, header texts, column position,
visibility, etc. Take a look at the constants defined in the standard POWL
Constants Interface /SCMTMS/IF_UI_POW_CONST. Here you can find
constants for e.g. display types (CO_DISPLAY_TYPE) and parameter types
(CO_PARAM_TYPES) which you can reuse to set the properties of output
attributes.

¢ Review the example of section 6.2.2, step 6 which indicates how this can be
done. Here the same enhancement fields are added to also have them
available as attributes in the result list of the POWL. Just like for the selection
criteria your code should make sure that the additional fields are only added
for the required POWL Types (in the example and other standard
implementations the POWL Type is distinguished via a CASE statement).

5. Enhance class method IF_POWL_FEEDER~GET_ACTIONS: Within this method you
can add coding (e.g. via a Post Method) that defines a set of additional actions to be
available on the POWL tool bar. Note that this method only defines what actions shall
be available and not how they are executed. This is done in the POWL Action Class
as indicated in the example of section 6.2.3.
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e |t returns the defined actions and their properties in changing parameter
C_ACTION_DEFS. You may use e.g. a Post Method (implicit enhancement)
to add further required action definitions in the mentioned changing
parameter.

e You can also adjust properties of the standard actions, e.g. adjusting the text
tool tip display type, header texts, the sequence of the actions on the tool bar,
etc. For each action you need to make sure that it gets an Action ID
assigned. This will be used by the POWL Action Class implementation to
identify the action to be executed at runtime.

e Again the example of section 6.2.2, step 5 indicates how this can be done.
Here in addition to some standard actions, two more actions are added to the
POWL tool bar. Just like before you can use the POWL Type (available in the
mentioned Feeder Class method) in a CASE statement to e.g. show certain
actions only for specific POWL types.

6. Finally you can enhance HANDLE_ACTION to react on the execution of newly added
actions, i.e. here you identify the Action ID and specify the coding that shall be
executed for each action. Again you may use e.g. a Post Method (implicit
enhancement) to add the coding for your own actions. The example for the
implementation of a POWL Action Class from section 6.2.3 indicates how to
implement this.

With these basic steps you can also enhance or adjust standard POWLs to your specific
needs. As mentioned there is no explicit enhancement concept but implicit enhancements
help in this case to get required additional coding implemented. Depending on the use case it
makes sense to just enhance a standard POWL as described. On the other hand, in more
complicated use cases it might be reasonable to implement your very own POWL with a
Generic Result Query and other parts that are specifically designed for this.

Performance is always an important (if not the most important) aspect of any enhancement or
implementation of a POWL. Make sure that you enhance or implement in this area in a way
that you provide performant coding to your users.

6.2.8 POWL Maintenance Reports

For administration purposes there is a list of reports available that allow resetting or displaying
certain information of POWLs. They can be useful during development or e.g. when having to
clear inconsistencies in POWL configurations, buffered data, etc. Nevertheless, they should
be handled with care and only be used by experienced administrators.

Report Comment

POWL_DO01 Delete Queries from Database.

POWL_DO02 Show POWL Design Information.

POWL_D03 Check the consistency of POWL Table Entries.
POWL_D04 Delete cached selection criteria for Admin Queries.
POWL_DO05 Delete POWL Check Results.

POWL_D06 Activate Derived Queries

POWL_DO07 Delete Shadowing Entries

POWL_DO08 Delete Admin Layouts

POWL_D09 Delete Default Layout Mapping

6.2.9 POWL Performance

POWLs are the main entry point for end users to access data in SAP TM. They use the
selection criteria of POWL Queries to e.g. select the documents they are responsible for.
Depending on the selection criteria the result of a POWL Query can be quite large and may
contain e.g. documents that are not required any longer as they are already finalized, etc.
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Experience shows that many times the POWL Queries return more result records than
actually necessary with the effect that users experience a rather slow performance of the
POWLs. To make sure that users get the right amount of data in a performant way, consider
the following measures for improving the performance.

Indexes for the most common selection criteria

Although the standard TM delivers a set of (secondary) indexes for most common (standard)
attributes, your POWL Query might be defined in a way that it selects its result data mainly via
attributes which are not covered by a secondary index.

For improving the POWL Query performance it can make sense to add secondary indexes on
additional attributes. For identifying the right database table attribute connected with the
POWL Query selection criteria you can do e.g. the following (provided that the BOPF Query
used by the POWL is implemented using the super class /ISCMTMS/CL_Q_SUPERCLASS).

In method DO_SELECT_NO_SUBQUERY or DO_SELECT_WITH_SUBQUERY the actual
SELECT-Statement of the query is implemented and executed. Set a break-point here and
take a look at the SELECT that is being executed at runtime. This helps finding the right
attribute of the right database table. In the simplest case, the used BOPF Query only
accesses a single BO node, i.e. a single database table. It might be a bit more difficult the
right database table attribute in case the SELECT-Statement contains joins over multiple
tables.

When you have identified the right database table and attribute, you can create a
corresponding secondary index for it which helps accelerate the POWL Query execution.

But keep in mind that a database table should not have too many indexes. When attributes of
database table records are changed or records are added, the affected indexes are updated
too. With too many indexes in place it can actually happen that the performance even slows
down due to the significant overhead of keeping the indexes consistent and up-to-date.
Moreover, it might make sense to do an SQL Trace with e.g. transaction STO5 to determine
and verify that your new index is actually used by the database to access the data.

Using Calculated Dates in POWL Query definition

An additional index on a database table attribute can help to improve the performance of the
POWL Query. But in many cases customers, partners and end users define POWL Queries
that simply select too many data records. For example, a user would like to see only the
Freight Order of the last 30 days in his or her responsibility. Instead of changing the POWL
Query frequently by adjusting the provided date attributes, the POWL Framework provides a
feature that allows defining so called Calculated Dates.

The following example is based on the Road Freight Order POWL and shows how to use the
Calculated Dates feature which can be used for restricting the amount of records returned by
a POWL Query automatically to only those records (documents) that are within a certain time
frame (and fulfill other provided selection criteria) which in turn helps improving the
performance.

1. Start transaction NWBC to start the NetWeaver Business Client and choose a
corresponding role to get to the SAP TM User Interface. Then navigate to Freight
Order Management - Road - Overview Road Freight Orders.

2. Click on the link for POWL Query All Road Freight Orders (make sure that it returns a
reasonable amount of result records). The query should now come back with a set of
documents that were found based on the given selection criteria.

3. Now click on the link Change Query to adjust the given selection criteria.
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7 Enhancing Print Forms

SAP Transportation Management makes use of Output Management to print, fax or emalil
various documents such as Forwarding Instructions, Pro Forma Freight Invoices, Air Waybills
and many more. The TM standard provides predefined, PDF-based forms (SAP Interactive
Forms) for this kind of documents that you can find in transaction SFP (Form Builder) by
using the F4-Help in field Form on the initial screen and searching for /[SCMTMS/*.

The data to be used on a form is read from the TM backend via a so called printing class that
passes this data on to a predefined form interface. This interface contains the definition of
fields (e.g. header attributes of a Forwarding Order) and deep structures (e.g. item data of a
Forwarding Order) to be placed on the form. The layout and look & feel of such forms are
defined with the help of the Adobe LiveCycle Designer.

SAP Transportation Management uses an Output Management Adapter for BOPF Business
Objects to automate the output (automated backend or manual front end output) of the print
forms. This adapter makes use of the Post Processing Framework (PPF) for generating and
processing outputs. How e.g. an external communication (print, fax, email) is done is defined
in related customizing (Output Management is moreover used for A2A, B2B, NetWeaver Alert
and Workflow Task communication).

The provided standard forms may not contain all information required by customers or the
layout might not match the requirements. For example there are customer specific extension
fields on business object level that shall be also printed with a form or the layout needs to be
adjusted, e.g. changing the sequence of fields or adding a company logo.

In the following sections we see how to enhance existing forms and how to create completely
new forms. Moreover the required configuration and customizing of Output Management and
PPF will be shown based on a working example.

7.1 Enhancing a standard form

The standard forms delivered with SAP Transportation Management should only serve as a
template, i.e. you should not change the standard form itself. It is recommended to copy the
standard form to be used and add all required content to this new form. In the following simple
example we will use a copy of the standard print form /SCMTMS/FP_FFDOC (TM Forwarding
Instructions). We will keep the standard printing interface and printing class and not replace it
with corresponding copies (= the second example will show how to create a completely new
form from scratch including the creation of a new printing interface and a printing class).

7.1.1 Enhancing the involved BO(s)

A form might require additional standard fields that are not yet used on the form or customer-
specific fields were added to a business object that shall be e.g. printed with a related form. In
our example the Forwarding Order BO (/SCMTMS/TRQ) is the source of data from where the
form will get the content to be printed.

In general, multiple BOs and/or database tables could serve as data source for a form but
corresponding Output Management Actions will be only assigned with a leading BO (node)
from where you can trigger them).

As a first step we add the following customer-specific extension fields to the Root node of the
BO (review section 3.3.4 for details on how to create extension fields on a business object).
This is of course an optional step. Of course you could also add existing standard fields to a
form:
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Component Typing Method Component Type
ZENH_ENTRY_DATE Types /SCMTMS/DATETIME
ZENH_SALESORG_ID Types /SCMTMS/SALES ORG_ID
ZENH_APPROVED Types FLAG

In the following steps we will bring these extension fields onto a copy of print form
/ISCMTMS/FP_FFDOC (TM Forwarding Instructions). In the described example, we follow a
bottom-up approach, i.e. we start with some additional fields on a BO to get them to the print
form..

7.1.2 Copying the standard form
First of all create a copy of the standard form /ISCMTMS/FP_FFDOC as follows:

1) Start transaction SFP, select radio button Form and enter the form to be copied in the
related input field (or use the F4-Help of the input field to find the form).

2) Inthe menu bar select Form Object — Copy... or press CTRL+F5.

3) On the following popup screen, enter the new name for the copy of the form. Example:
ZENH_FP_FFDOC.

et # 8 [ | 0|B

Click on Copy to start copying
the entered form.

= Form | /SCHTMS /FP_FFDOC )

Interface

&y Display Farrmn /SCMTMS /FP_FFDOC
Copy To ZENH_FP_FFDOC
Click on ENTERto continue. W

Picture: Creating a copy of a standard form.

4) On the following popup, define a package where to store the new copy. Then save the
form and go back to the initial screen of transaction SFP, activate the new form.
Form Buifder: Entry Point
gt 7|8 1 | TF [0

Activate the new form. Afterwards it can already by used in
your own printing configurations just like the standard forms.

* Faorm \ZENH_FP_FFDOC ]

Interface

G Display ' Change 0 Create

Picture: Activating the new form.

5) Such a new copied form can now already be used in a printing configuration (Output
Management / PPF) just like the original standard form (We’ll see how to do this kind of
configuration in section 7.4).

7.1.3 Enhancing the Print Structure of a Form

In the second step we place the extension fields in the print structure of the form. The print
structure is represented by a corresponding DDIC structure that defines the data which can
be placed on the form. The definition can be found via the form interface. To identify the
underlying technical DDIC structure of the form’s print structure execute the following steps:
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1) Start transaction SFP and display your form.

Form Builder: Entry Point
ab # B E T O

* Form {ZENH_FP_FFDOC )
Interface
g Display & Change 0 Create

Click on button Display to display your form.

Picture: Display a form via transaction SFP.

2) On the following screen, navigate to tab strip Properties and double click on the interface
mentioned there. The interface contains the data structures that the form uses to

represent its content.

Form Builder: Display Form ZENH_FP_FFDOC

G PR [ an S E RS [i] = Layout
Form ZENH_FP_FFDOC Active
Ml Properties Context Layout
Description Tr Forwarding Instructions ~
~
Leyrmuit iz Sl Ly M Double click on the mentioned interface

name to navigate to the interface definition.

Interface #SCMTHMS/FP_IF_FFDOC

Inbound Handler

Created By SCHMSUPEORT Changed By SCMSUPPORT
Date 15.09.2014 Date 15.09.2014 -

Picture: Navigate to the interface of the form.

3) You can now see the details of the interface. Navigate to tab strip Interface. On the left
side you can find the content and details of the interface represented as a tree structure.
The example interface is /ISCMTMS/FP_IF_FFDOC. In the tree open the following path:
ISCMTMS/FP_IF_FFDOC — Form Interface. Then double click on the entry Import.

On the right side you can see now the parameter IS_PRINTOUT with its corresponding
DDIC Type /SCMTMS/S_PRINT_FFDOC in column Type Name. Double click on this
DDIC structure to edit it as described in the next step.

Form Builder: Display Infeiface /SCMTMS/FP_IF FFDOC

@ % et S la s E I
Interface FSCHTNS/FP_IF_FFDOC Active
Froperties Interface 2) Double click here to navigate to
the DDIC editor (SE11) to enhance
the structure.
%2 &
Parameter Mame Type assignment  Type Mame Optional Flag  Pass Val
¥ [ fSCMTMS/FP_IF_FFDOC f1BCOWE/DOCPARAMS  TYPE El SFPDOCPARAMS
v [ Form Interface I5_PRINTOUT TYPE ) /SCMTMS/S_PRINT_FFD,_
" Import: :
* Bl Bxport : This DDIC structure represents the data that can be used
+ [& Excentions 1) Double click here to display for defining the content of the form. It will hold the data
» [ Global Definitions the |mp0|ft|ng parameters of read from the backend to be e.g. printed with the form .
» [T Initidization the form interface.
» [ CurrencyfQuantity Figlds < > < >

Picture: Identifying the content DDIC structure of the form.

SAP Transportation Management 9.x™ - Enhancement Guide 260



w SAP Transportation Management 9.x™ - Enhancement Guide 261

4) After having double clicked on the DDIC structure /SCMTMS/S_PRINT_FFDOC, it will
open in the DDIC editor (transaction SE11). Here we can now add the customer specific
fields to be placed on the form. On the button bar, click on Append Structure... for
creating a new Append. On the following popup enter the Append name. Example:

Append Name ZENH_FP_FFDOC
Short Description Append for additional fields on form /SCMTMS/FP_FFDOC

Add following fields in the new Append. Then save and activate the Append.

Component Typing Method Component Type

ZENH _ENTRY_DATE Types /SCMTMS/DATETIME
ZENH SALESORG ID | Types /SCMTMS/SALES_ORG_ID
ZENH_APPROVED Types FLAG

Dictionary: Display Structure

1) Click here to create a
new Append structure

D | % Han e e = [i] Hierarchy Display | Append Structure... with the additional fields.

Structure JETTIUTE )18, e Active Create Append Structure for (SCMTMS/S_PRINT_FFDOC
Short Description Print structure FF Document for Adobe interface .
M Entry helpfcheck Currency fgua g gl B EZENHJP_FFDDC'
2) Enter the Append name
IR SR Frodeined Ty here and click on Enter. | R
Component Typing Method  Component Type  Data Type  Length Dedi...  Short Description
QUOT_VALTD_FROM Tymes g A S 8 OField [ 3) The new Append with
QUOT_¥ALID TO  Types v DATS DATS g OField | the additional fields.
UNLOADING POINT Types w /ECHTME /UNLOADT .. CHAR a5 0l nloading Point Marne
. LPPEND Types v ZENH FP FFDOC [=uu] a 0 Anpend for additional fislds on form JSCMTI
ZENH _ENTEY DATE Types v /SCMTMS /DATETIME DEC 15 00atefTime
ZENH SALESORG ID Types w /HCMTMS/SALES 0. NUMC 8 05ales Organization ~
ZENH APPROVED Types v FLAG CHAR 1 0General Flag v
<« > I <>

Picture: The DDIC structure of the form with the new Append.

5) Now navigate back from the DDIC Editor to the Form Interface and further back to
transaction SFP. Here click on tab strip Context. On this tab strip you can see the form
interface again. In the tree open the path /SCMTMS/FP_IF_FFDOC — Import —
IS_PRINTOUT. The fields of the new Append should now be visible here as well.
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Form Builder: Change Form ZENH_FP_FFDOC

G0 LS E & E [i] = Layout
Farm ZENH_FP_FFDOC 2) Click here to switch
into Edit Mode.
Properties m Layout
% |allli]| e R S e Y g e Y i
Interface Ce... Context . 3. Description
v 5 [SCMTMSFP_IF_FFDOC A~ 5 ZENH_FP_FFDOC -
~ [ Impaort v = B1D Bus. Trans. Document ID 2
¥ EDIS_PRINTOUT Print st « O ZENH_ENTRY_DATE DatefTime
= oIm Bus. Tr: * O FEMNH_SALESORG_ID Sales Organization
0 COMSIGMOR_TYPE_CODE Addres: « (@ ZENH_APPROVED Gereral Flag
0 CONSIGMOR_POSTAL_ADDRESS_ID |Addres: > [ ADR_CONSIGMNOR Address of Consignar
0 COMNSIGMOR_PERSOMN_ID Person > [ ADR_CONSIGNEE Adckore of Condanon
B COMSIGNEE_TYPE_CCDE Address > 5 ADR_NOTIFY 3) Use Drag & Drap to add the new
O COMSIGMEE_POSTAL_ADDRESS ID |Addres: » 5 ADR_FORWARDER extension fields to the Context of the farm.
0 COMNSIGNEE_PERSCM_ID Person = O COUNTRY_ORIGIN Text (15 characters)
0 CARRIER_TYPE_CODE Addres: 0 COMSIGNMENT _REFEREM Bug, Trans, Document 1D
O CARRIER_POSTAL_ADDRESS_ID Addres: = O LOCATION_SHIPFROM Text, 40 Characters Long
O CARRIER_PERSOMN_ID Person = O LOCATION_SHIPTO Text, 40 Characters Long
O MNOTIFY_TYPE_CODE Addres: + O DATE_SHIPFROM Figld of type DATS
= O NOTIFY_POSTAL_ADDRESS_ID Addres: = o -?‘?S-TRDMODE_AIR Single-Character Flag
= O NOTIFY_PERSON_ID Person o & TREMODE_ROAD Single-Character Flag
O FORWARDER_TYPE_CODE Addres: o -?‘?S-TRDMODE_RAIL Single-Character Flag ~
O FORWARDER_POSTAL ADDRESS ID |Addres: o -Z?&TRPMODE?SEA Single-Character Flag »
O FORWARDER_PERSON_ID Persan <> > <) < >
o
o
o
o
o
o
o

COUNTRY_ORIGIN Text (1 &Properties | Conditions
COMSIGN[ 1) The extension fields |45 Tri
LOCATIO|  in the print structure. ext, 4 2;‘;’;:“ Value
LOCATION_SHIFTO Text, 4 N— T ETE DATE
DATE_SHIPFROM Fieldof/ M - e
FERNH_ENTRY_DATE DatgjTi | DESCription Date/Time
ZEMH_SALESORG_ID Sales 0 Status Active B
B FENH_APPROVED General ~ Data
» [ System Fields v Field IS_PRINTOUT-ZENH_ENTRY_DATE
< 2 ABAP Dictionary
Property value Field Label Heading - o
Text Date/Time The mapping between the

print structure and the related
attribute in the form's Context.

Picture: Adding the new fields to the Context of the form.

Switch into edit mode (CTRL + F1). Now mark the added extension fields and place them
into the form context via drag & drop as shown in the picture above. Drag & drop allows
initial placement of the fields as well as subsequently adjusting their position in the
hierarchy of the form context. Finally, save and activate the form again.

7.1.4 Providing data to enhanced fields

Now the new fields added in the print structure need to be provided with data to be printed.
For this, we first of all need to identify the corresponding print document class which provides
the data to the form in standard (remember that in this example we have not created our own
printing class).

1)

2)

Start transaction SE24 (Class Builder) and use the F4-Help on the initial screen to search
for classes with the pattern /SCMTMS/*PRINT*. For our example print form
/SCMTMS/FP_FFDOC (Forwarding Order) the following class is the right one:

/SCMTMS/CL_PRINTOUT_FWO

All print classes provided with SAP Transportation Management inherit from super class
/SCMTMS/CL_PRINTOUT which provides in general two methods:

- FILL_PRINTSTRUCTURE: This method is overwritten by the implementation of print
class /[SCMTMS/CL_PRINTOUT_FWO. It contains the coding that reads the data to
be printed at runtime.
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- PRINT_DOCUMENT: Contains coding to prepare the printing of a form and calls
method FILL_PRINTSTRUCTURE to get the data from the application backend. Its
implementation is taken over from the mentioned super class.

In printing class /SCMTMS/CL_PRINTOUT_FWO you can find further implemented
methods that serve as data providers or helper methods for accessing required data.

3) In our example the fields added to the Root node of business object /SCMTMS/TRQ are
already read within method BUFFER_DATA of class /SCMTMS/CL_PRINTOUT_FWO.
Here helper class method /SCMTMS/CL_TRQ_HELPER=>READ_NODES returns the
required data from the corresponding BO instance, i.e. besides other information the
complete Root node data, including the extension fields.

In other examples this might not be the case. Then you need to add coding in method
FILL_PRINTSTRUCTURE to read the additional data and map this data to the
corresponding fields in the print structure.

In our example we just need to add a few lines of code to map the available content of the
new fields coming from the BO onto the corresponding fields of the print structure. To do
this, you can e.g. create a post exit for method FILL_PRINTSTRUCTURE.

In any case, review the standard implementation of method FILL_PRINTSTRUCTURE to get
to know the way how data is read and mapped for the form. In general this is fairly easy
ABAP coding that can be enhanced accordingly. When writing your own access methods for
additional data to be provided to the print form, always make sure that this is done in a way
that ensures a maximum of performance.

7.2 Adjusting the Layout

7.2.1 Adobe LiveCycle Designer Installation

The layout of the PDF-based forms is specified and adjusted using the Adobe LiveCycle
Designer which is required to be installed on your local machine. Review SAP note 1522483
for instructions how to download this tool from the SAP Service Market Place and how to
install it. As a customer or partner please make sure in advance that you have sufficient
authorization to download software from the Service Market Place (SAP internally, you can
get this authorization via the access enforcer as described in note 1037575).

7.2.2 Placing additional content on the form layout

As shown in section 7.1 we now have the new extension fields available in the context of the
form. The fields of the context are now available within the Adobe LiveCycle Designer and
can be integrated into the layout of the form with the following example steps:

1) In transaction SFP Click on tab strip Layout to display the form definition in the Adobe
LiveCycle Designer. If installed correctly, you should now see a layout as shown below.
Make sure that SFP is in edit mode when adjusting the layout.

2) In the Adobe LiveCycle Designer you can now drag & drop the new fields from the data
view into the layout view and maintain corresponding field properties.
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e Tnsert Tahle: Layout Tools palettes Help

LB m R O] e ) P
Arial 1) The new extension fields are 3
available on the Data View in Adobe | [1”
LifeCycle Designer and can be added
J <hlone> to the form’s layout via drag & drop.

% A - = [ Design view | | MasterPages x| T Preview PDF | I - =
Data View Ky %5, SR A o o o B e B Bl B (10 g 2 A (18 16, 1T 18, 19 20 a1 | Obiectbibrany eNCLE

] ZENH_FP_FFDOC consionee. Forwarder =] »  standam

D 5 H b Custom
L] ZENH_ENTRY_DATE E
ZENH_SALESORG_ID i 3) Here you can adjust the properties of
{L] ZENH_APPROVED 5 the new extension field, e g. the label fext
{57 ADR_CONSTGNGR or the display type (e.g. as check box).
. constenor & = ! |
L7 ADR_CONSIGNEE .. N A - <
LI constanee 8 | .y atify party R [ (oo EnE Sesstu p=
{5 ADR_NOTIFY E
I NOTIFY_PRRTY & | . . . .
{5 ADR_FORWARDER. i e [P

FORWARDER [+ — =
COUNTRY_ORIGIN Y i b = ‘Capt\on: [enaeeRove
{11 CONSIGNMENT_REFERENCE & f - O C—
LOCATION_SHIPFROM 3| E «ZENH_APPROVE [ 1 sppearance: [custom... ]
L] LOCATION_SHIFTO y | l |
£ DATE_SHIPFROM 5 T | Tranaportation nauran= [ T States: & onfoff " OnfoFfiNeutral
s ! i
Iiiﬂgﬁijfgm Y E i ":’ O 2) The first new extension field on =2 10pt
{L] TRPMODE_RAIL Y |7 m] B 4 the adjusted layout of the form Check style: [Deradlt ~
TRPMODE_SEA y '
{1 PAVINSTRUET_DESCRIPT N E L]
] INSURANCE_COVER_BVUS P =
INSURANCE_COVER_CONS & [
Clmsurance_coveriou & 5 Presence:
{1 INSURANCE_CONDITIONS 8 Vishle ~
INSLIRANCE_CURRENCY y |
L INSURANCE VALUE | E ezt
I HANDUING INSTRUCTIONS & [pefautt locale =l
DIMENSIONS N G

: erman {Germany)

- DOCUMENTS =

=y = -

Picture: The form in the layout view of the Adobe LiveCycle Manager.
3) Finally save and activate the form again.

With the form adjusted you could now create e.g. a Forwarding Order document with a
document type that has a corresponding printing configuration assigned. For example you
could configure a manual Output Management / PPF action that allows displaying the form via
the print preview in section Output Management of the Forwarding Order Ul. Such a
configuration is described in the example of section 7.4.
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7.3 Creating a new form

In the following example we will see how to build a print form from scratch, using some of the
steps and aspects already described in the previous sections. As an example a very simple
form based on BO /SCMTMS/TRQ (Forwarding Order) is created. The form shall contain
header and item information of a Forwarding order. In section 7.4 a PPF/Output Management
example configuration is created that allows displaying the new form in the preview section of
the output management section of the Forwarding Order UI.

7.3.1 Creating a print structure and table type

Before the actual form is created we first of all need to create a corresponding print structure,
a related table type and a form interface. The print structure is the technical DDIC
representation of the form content. The related table type allows the representation of a list of
documents based on the corresponding print structure. The form interface contains and
combines all the technical structures and parameters of the form.

The data source for the new form to be created is again BO /ISCMTMS/TRQ (Forwarding
Order). In this example data from the Root and Item node of the BO will be shown. This
means that the print structure is allowed to be and will be a deep structure as there can be
multiple items in a corresponding BO instance. Create the print structure as follows:

1) Start transaction SE11, select radio button Data type and enter the name of the print
structure in the input field next to it. Example: ZENH_S_ PRINT_TRQ.

2) Inthe menu bar select Dictionary Object — Create... or press F5.

3) Specify fields and tables in the new structure, representing the content of the form (keep
in mind that the data will come from BO /SCMTMS/TRQ). There are two options to do
this:

e You define your own list of fields and tables that make up the structure. This will later
require some coding to map the data of BO node instances onto the corresponding
parts of the print structure. Or:

e You can reuse the node structures and table types that are used to specify the
corresponding BO nodes and provide the data for the form. When reading the BO
data in this format the mapping onto the print structure is very easy to realize (move-
corresponding). In this example we will follow this second approach for simplification
reasons.

4) Define the print structure by including the combined structure of the TRQ Root node and
defining a component ITEM that is specified with the combined table type for the TRQ
Item node (in transaction /BOBF/CONF_UI you can browse the node model and identify
the used component types).

Structure Description
ZENH_ S PRINT_TRQ Enh. Demo: Print Structure for a new TRQ Form
Component Typing Component Type
Method
.INCLUDE Types /SCMTMS/S_TRQ_ROOT K
ITEM Types /SCMTMS/T_TRQ_ITEM_K

This will allow placing all data on the form that is coming from the Root node and the item
node of a TRQ instance. As the combined structure also will contain extension fields via
the related extension includes they will be also implicitly available for placing them on the
form.

5) Save and activate the new structure.
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6) Use transaction SE11 to create table type ZENH_T_PRINT_TRQ with structure
ZENH_S PRINT_TRQ as the line type.

7) Save and activate the new table type.

7.3.2 Creating a form interface

Now we can create the required form interface. The most important information in this
interface is the assignment of the print structure which represents the data that will be

available to define the content of the new form.

1)

2)

3)

4)

Start transaction SFP, select radio button Interface and in the menu bar select Form

Object — Create... or press Fb.

On the next popup screen enter the following data to specify the form interface:

Interface

ZENH_FP_IF_TRQ

Description

Demo Enhancement Interface for TRQ

Interface Type

ABAP Dictionary-Based Interface

Click button Save (Enter) on the popup screen and specify the package where to place
the new interface (you can e.g. create the interface as a local object in package $TMP).

The form interface will be based on DDIC structure ZENH_S PRINT_TRQ created in the
previous step. This is assigned to the form interface as follows:

¢ Navigate to tab strip Interface.

e In the tree on the right side follow the path ZENH_FP _IF TRQ — Form Interface —

Import to define a new Importing Parameter for the form interface.

e Click on button Append Row in the tool bar on the left side and create the following

entry:
Parameter Name IS PRINTOUT
Type assignment TYPE

Type name

ZENH_S PRINT_TRQ

5) Save and activate the new form interface.

The final print interface should look as shown in the following picture:

Form Builder: Display Interface ZENH_FP_IF TRQ

Active

G| PR Qe e E DI

Interface ZENH_FP_IF_TRQ
Properties Imﬂ

% A i)

Parameter Mame
J1BCOWBDOCPARAMS — TYPE
IS_PRINTOUT TYFE

~ [F= ZENH_FP_IF_TRQ
~ [ Form Interface
- Import
= 3 Export
- Exceptions
~ [ clobal Definitions
- [& Global Data
- Types
- Field Symbols
~ [ Initialization
N Code Initialization
+ [B FORM Routines

Type assignment  Type NMame
& SFRDOCPARAMS
& ZENH_S_PRINT_TRQ)

The form interface Importing Parameter
IS_PRINTOUT with the example print
structure assigned.

~ 5 Currency/Quantity Fields
- CurrencyfQuantity Fields I
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7.3.3 Creating the Adobe form

With the new print structure and form interface we finally can create the actual form. This is
done by using Adobe LiveCycle Designer (see also section 7.2.1 and 7.2.2). Execute the
following steps to create a simple Adobe Form:

1)

2)

3)

4)

5)

Start transaction SFP, select radio button Form and in the menu bar select Form Object
— Create... or press F5.

On the next popup screen enter the following data to specify the form:

Form ZENH_FP_TRQ
Description Demo Enhancement Form for TRQ
Interface ZENH FP_IF TRQ

Form ZENH_FP_TR0
Diescription Derno Enhancement Form for TROQ
Interface {ZENH_FP_IF_TR(| o

" Save || €

Picture: Creating the new form via transaction SFP.

Click on button Save (Enter) on the popup screen and specify the package where to
place the new form (create the form e.g. as a local object in package $TMP).

On the next screen go to tab strip Properties. Make sure that the Layout Type is set to
Standard Layout.

Now change to tab strip Context. In the tree on the left side follow the path
ZENH_FP_IF_TRQ — Import — IS_PRINTOUT. Expand structure IS_PRINTOUT via a
double click). The context on the right side should be still empty. Only the context root
ZENH_FP_TRQ should be available.

With this step the mapping between the form interface and the form is defined. Structure
IS_PRINTOUT represents the set of potential fields on the form while the context
represents the list of actual fields that will be available when defining the layout of the
form in the next step.

You can drag & drop attributes of the print structure IS_PRINTOUT on the left side into
the context of the form on the right side. Click on an attribute on the left side (keep mouse
button pressed) and then drag it to the context on the left side (drop the very first one
directly on the root ZENH_FP_TRQ of the context). For the example make the context
contain the following:

Context attribute Description

TRQ _ID ID of Forwarding Order/Quotation or Trsp. Reqt
SRC LOC ID Source Location

DES LOC ID Destination Location
ORDER_PARTY_ID Ordering Party

SHIPPER_ID Shipper Shipper

CONSIGNEE_ID Consignee

GRO_WEI VAL Gross Weight

GRO_WEI_UNI Gross Weight Unit of Measure
GRO _VOL VAL Gross Volume

GRO_VOL UNI Gross Volume Unit of Measure
NET _WEI VAL Net Weight

NET WEI UNI Net Weight Unit of Measure
CREATED BY Created By
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CREATED ON Created on
CHANGED_BY Changed By
CHANGED ON Changed On
ITEM Item

Form Builder: Display Form ZENH_FP_TRQ

EP Layout

Active

e PR atFE A S
Farm ZENH _FP_TRQ
Properties Lavout
% al|d|l|e
Interface Desc...
~ [ ZEMWH_FP_IF_TRQ
~ = Import
¥ EOIS_PRINTOUT Demo Enl
* O KEY Nodeior
B PAREMT _KEY HodelDr
O ROOT KEY HNodelDr
=10 TRQ_ID 1D of For
O TRQ_TYPE a2 of F

1) TheAﬂeIds available in the print stfucture. ]

= o
=]
5]
o
o

= o
o
o
o

Property

RO

TRQ_CNF_CR_TYFE
TRQ_CMNF_SUE_IND
TRQ_TEMPLATE_IND
LOGSYS
SEMDER_PARTY_ID
SP_ADDRESS_ID
SHIPPER_ID

SHIPPER _KEY

P annRFSS 1M

Value

Carfirmat
FW0 Can
Termplate
Logical Sy
Sender P.
Unigue Ic
Shipper

Shipper B
e 10
<>

% &l

Context

A ¥ = ZEMH_FP_TRQ
~

- @ TRO ID
TSP_ID
SRC_LOC_ID
DES_LOC_ID

ORDER_PARTY _ID

o

o

(=}

o

8 SHIFPER_ID

B CONSIGNEE_ID
o GRO_WEI_WAL
O GRO_WEI_UMI
O GRO_VOL_WAL
B GRO_VOL_UMI
B MET_WEI_VAL
B MET_WEI_UNI
o CREATED_EY

O CREATED_OM
O CHANGED_EY
+ @ CHANGED_ON
» [iil] 1TEM

@Pmpertles -2?5& Conditions

Property
Mame

Description

2) Place the required fields of the print structure
in the form context via drag & drop.

TP

1D of Forwarding Order/Quatation or Trsp. Regt
Carrier

Source Location

Destination Location

Ordeting Party

Shipper

Consignes

Gross Weight

Gross Weight Unit of Measure
Gross Wolume

Gross Wolume Unit of Measure
Met Weight

MNet Weight Unit of Meaasure
Created By

Created on

Changed By

Changed Cn

Item

Picture: Specifying the context of a form.

6) Change to tab strip Layout (make sure that you have installed Adobe LiveCycle Designer
as described in section 7.2.1). On the left side of the Adobe LiveCycle Designer navigate
to tab strip Hierarchy.

o Define a master page with sub forms to represent different aspects of the form
content. In the example form we have created a master page that has two content
areas, one for the Root data and a second one for the Item data.

o Define a sub form for the Root data and assign it to the Root content area of the main
page. Then define a sub form for the Item data and assign it to the Items content area
of the main page

For more details on how to use the Adobe LiveCycle Designer review the corresponding
help documentation in your system and take a look at the master page and sub form
definitions of the standard forms provided by SAP to learn more. Moreover you can find
further information about using Adobe LiveCycle Designer e.g. in the SCN (SAP
Collaboration Network) or in the Internet in general. The following picture shows the final
elements hierarchy of the example form.
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L] ORDER_PARTY_ID
~{L] SHIPPER_ID
-] COMSIGMEE_ID

[ ] GRO_WEL wal
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L] GRO_WOL WAL

. |Grossweight | 000 ZZZZ|
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Destination. |
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On the left side of the Adobe LiveCycle Designer navigate to tab strip Data View.

Here the fields from the defined context are now available to be placed on the form
layout. You can drag & drop any of the fields from the tree representation of the context
on the left side Data View into the Design View in the middle section of the screen.

— ~ * | [Y Design view | | Master Pages  ® || Preview PDF =
@Data\hew@ ture "]_|U\|\I\|\|1.|.\.\.‘2.|.I.|\|3.|.I.\.‘4.\.I.|\|5\|\I\|.|E.|.I.‘|.|T\|\I\|.|E.\.|
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[ TRQID & Vo [ T N
[ 5P 3 q | T T T T -
-] SRC_LOC_ID g - rale o
-[] DES_LOCID : 1 3 pemu Enhancement Print.Form for SAP Transportation Management [PE'F.I:IEmu)l L
--[L] ORDER_PARTY_ID - ] N T
[ SHIPPER 1D & | Fetoem ] RS Sl
(L] CONSIGNEE_ID b Document
[ R0, WELVAL 4 - cument | L[
--[[] GRO_WEL UNI 3 ] Carrier’ B
~[a] GRO_WOL_WAL 3 —
[ ] GRO_WOL_INI b 27 Shipper
oL ] WET_WET il D A Source: ]
[ MET WEL UM irce 1
~[] CREATED_BY DragJ& Drop. < . :I
— rossWeight |
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-] CHANGED_BY i ] Gross Volume =
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= memM rj CreatedBy | . |
-5 DeTa _
T KEY 4 ChangedBy | = ¢ |
PARENT_KEY ]
ROGT_KEY ] fiem Data |
i e [ _
5 J e
[T MAIN_CARGO T ]
SP_ADDRESSIC ]
{IJ SHIPPER_ID Iy P P T
[T] SHIPPER_KEY 4
-[I] CP_ADDRESS_IC i The data view in the Adaobe LifeCycle Designer- Use Drag & Drop to place the
(L] CONSIGNEE_ID ] fields from the Data View on the layout of the form. The layout of the items is just
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8)

Drag & drop Root fields into the Root sub form area, arrange the fields as required
and maintain field properties (e.g. define fields representing date/time information to
be formatted accordingly as date/time, etc.).

Drag & drop Item fields into the Item sub form area, arrange the fields as required
and maintain field properties e.g. define fields representing date/time information to
be formatted accordingly as date/time, etc.).

Add additional required elements on the form like logos (in the picture above you can
see that e.g. an SAP logo was added on the layout of the form), separators etc.

The Items subpage displays the data of one or more items of the represented
Forwarding Order document in this example. In the layout for the item data is defined
for exactly one item. The item sub form is configured to be repeated for each data
item of a Forwarding Document instance.

Save and activate the new form.

7.3.4 Creating required coding in the backend

With the previous step the definition of the form, its content and layout is finalized. In the next
step ABAP coding is required to provide the data of a BO instance to the form and enable the
communication with PPF and Output Management. For this we need to define a Printing
Class and a BO Service Class as follows:

Define a Printing Class:

1)

2)

Start transaction SE24 and create a new class that represents the Printing Class for the
new form. This class will contain coding to fill the print structure of the form with data from
a discrete BO instance. Use the following definitions for the example class:

Create class ZCL_ENH_PRINTOUT_FWO which inherits from the super class
/SCMTMS/CL_PRINTOUT (the TM Super Class for printing documents).

Add the following attributes and constants to the class:

Attribute Level Visibility | Typing | Associated Type

MO_SRVMGR Instance | Protected | Type /BOBF/IF_TRA_SERVICE_MANAGER
Attribute Ref To

MT_TRQ_ROOT Static Protected Type /ISCMTMS/T_TRQ_ROOT_K
Attribute

MT_TRQ_ITEM Static Protected Type /SCMTMS/T_TRQ_ITEM_K
Attribute

MT_STAGE Static Protected Type ISCMTMS/T_TRQ_STAGE_K
Attribute

MT_DOCREFERENCE | Static Protected | Type /SCMTMS/T_TRQ_DOCREF_K
Attribute

MT_PARTY Static Protected Type / SCMTMS/T_TRQ_PARTY_K
Attribute

MT_PARTY_LINK Static Protected | Type /BOBF/T_FRW_KEY_LINK
Attribute

MT_ITEMCONTENTID | Static Protected | Type /SCMTMS/T_TRQ_CONTENT_IDENT_K
Attribute

MT_DG_INFO_ITEM Static Protected Type ISCMTMS/T_TRQ_DGO_INFO_K
Attribute

MT_ITEMPARTY Static Protected Type ISCMTMS/T_TRQ_PARTY_K
Attribute

MT_ITEMPARTY_LINK | Static Protected | Type /BOBF/T_FRW_KEY_LINK
Attribute

3) Redefine class method FILL_PRINTSTRUCTURE. This method will read the data form

the BO instance to be printed and does the mapping between the BO data structure and
the print structure. The example coding looks as follows:
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METHOD fill printstructure.

FIELD-SYMBOLS: <1t printout fwo
<ls trg root>

DATA: 1ls printout fwo TYPE

ls printout fwo item TYPE

lo message TYPE
lr trg root TYPE
lr trg item TYPE

CREATE DATA et printout LIKE <1
ASSIGN et printout->* TO <1t pr

* Use a TRQ helper class method t
CALL METHOD /scmtms/cl trg help

EXPORTING
it key = it k
IMPORTING
et root = mt t
et item =mt t
et stage = mt_s
et docreference = mt d
et party = mt p
et party link = mt p
et itemcontentid =mt 1

271

> TYPE zenh t print trq,
TYPE /scmtms/s_trqg root k.

zenh s print trq,
/scmtms/s_trqg item k,

REF TO /bobf/if frw message,
REF TO /scmtms/s_ trqg root k,
REF TO /scmtms/s _trqg item k.

t printout fwo>.
intout fwo>.

o0 read the relevant TRQ data
er=>read nodes

eys

rq_root

rqg item

tage
ocreference
arty

arty link
temcontentid

et itemdanggoodsinfo
et itemparty
et itemparty link

mt dg info item
mt itemparty
mt itemparty link.

with the data of the BO instance

* Fill the print structure

LOOP AT mt trg root REFERENCE INTO lr trg root.

"mapping the root node inform
ls printout fwo-trqg id 1lr t
"Document Number

1s printout fwo-tsp id
"Carrier Party

ls printout fwo-src loc_id
"Source Location

ls printout fwo-des loc_id
"Destination Location

ls printout fwo-order party i
"Ordering Party

ls printout fwo-shipper id
"Shipper

ls printout fwo-consignee id
"Consignee

ls printout fwo-gro wei val

"Gross Weight

ls printout fwo-gro wei uni

"Gross Weight Unit of Measure
ls printout fwo-gro vol val
"Gross Volume

ls printout fwo-gro vol uni
"Gross Volume Unit of Measure
ls printout fwo-net wei val
"Net Weight

ls printout fwo-net wei uni
"Net Weight Unit of Measure
ls printout fwo-created by

1Ir t

SAP Transportation Management 9.x™ -

ation
rq root>trqg id.

rqg root->tsp id.
lr trqg root->src loc id.
lr trqg root->des loc id.

d

lr trqg root->order party id.
lr trqg root->shipper id.

lr trq root->consignee id.
lr trqg root->gro wei val.
lr trqg root->gro wei uni.
lr trg root->gro vol val.
lr trqg root->gro vol uni.
lr trg root->net wei val.

lr trg root->net wei uni.

lr trg root->created by.
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"Created By
ls printout fwo-created on = lr trg root->created on.
"Created on
ls printout fwo-changed by = lr trq root->changed by.
"Changed By
ls printout fwo-changed on = lr trqg root->changed on.
"Changed On

"mapping the item information
CLEAR ls printout fwo-item.
LOOP AT mt trg item REFERENCE INTO lr trqg item
WHERE parent key = lr trqg root->root key.
CLEAR ls printout fwo item.
ls printout fwo item-item id = lr trq item->item id.
ls printout fwo item-item cat = lr trg item->item cat.
ls printout fwo item-product id lr trg item->
product id.

INSERT ls_printout fwo item
INTO TABLE ls printout fwo-item.
ENDLOOP.

INSERT 1ls_printout fwo INTO TABLE <1t printout fwo>.
ENDLOOP.

ENDMETHOD.
Define a BO Service Class:

4) Start transaction SE24 and create a new class that represents the BO Service class. This
class will contain coding to communicate with the PPF and Output Management. For this
it will also reference and use the Printing Class created in the previous steps (see the
coding example for BO Service Class method PERSONALIZE_DOC_BY_ABAP in the
following step 7). Use the following definitions for the example class:

Create class ZCL_ENH_TRQ_PPF_SERVICE which inherits from the super class
/BOFU/CL_PPF_SERV_FOR_BO (PPF Services for BO). Review section 7.4.1 again
where the role of this PPF class is mentioned.

5) Add the following attributes and constants to the class:

Attribute Level Visibility | Typing | Associated Type
MV_AD_TRQ_FWO_PRINT Instance Protected Type PPFDTT
Attribute

MV_AD_TRQ_FWO_PRINT_ Instance Protected Type PPFDTT

MAN Attribute

GC_AD_TRQ_FWO_PRINT Constant Private Type PPEDTT
Initial value:
ZENH_TRQ_FWO_PRINT

GC_AD_TRQ_FWO_PRINT_ Constant Private Type PPFEDTT

MAN Initial value:
ZENH_TRQ_FWO_PRINT_MAN

6) Implement a constructor for the class (the method CONSTRUCTOR is a public instance
method). The example coding for the constructor looks as follows:

METHOD CONSTRUCTOR.
* call super constructor

CALL METHOD super->constructor.

* configure class with defalut action definitions
mv_ad trg fwo print = gc_ad_trg fwo print.
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mv_ad trg fwo print man = gc_ad trg fwo print man.
ENDMETHOD.
7) Redefine class method PERSONALIZE_DOC_BY_ABAP with the following coding:

METHOD personalize doc by abap.

DATA: lo printout TYPE REF TO /scmtms/cl printout,
1s_key TYPE /bobf/s frw key,
1t keys TYPE /bobf/t frw key,

lv_document number TYPE /scmtms/trq id.

* PPF specific variables
DATA: 1lv_db key TYPE /bobf/conf key.

DATA: lr message TYPE REF TO /bobf/if frw message.

* Start. Via this container, determine the Root Node ID
CALL METHOD io container->get db key
RECEIVING
result = 1lv _db key.

* Determine BO Name and Node ID from PPF container
1ls _key-key = 1lv _db key.
APPEND ls_key TO lt_keys.

CASE is ppf act-ppf action.

WHEN mv_ad trg fwo print OR mv_ad trg fwo print man.
" Forwarding Order: create instance of class for document
" to be printed.
CREATE OBJECT lo printout TYPE zcl enh printout fwo.

WHEN OTHERS.
ENDCASE.

IF lo printout IS BOUND.
* Fill data and print document.
CALL METHOD lo printout->print document
EXPORTING
it keys = 1t keys
ip_ function name ip_function name
ip form name ip form name

is outputparams = 1s_outputparams
IMPORTING

es_formoutput = es_formoutput

es_Jjoboutput = es_joboutput

€0 _message = lr message

ev_document number = ev_document number
CHANGING

cs_docparams = cs_docparams

cp_document title = cp document title.

ENDIF.

IF ( 1lr message IS NOT INITIAL ).
CALL METHOD io message->add
EXPORTING
io message = lr message.
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ENDIF.
ENDMETHOD.
8) Redefine class method DETERMINE_PRINTER_BY_ABAP with the following coding:
METHOD DETERMINE PRINTER BY ABAP.
* Get the default printer of the actual user.
* Uses function 'SUSR GET USER DEFAULTS' in order to retrieve
* printer-related data from table with entries of type USDEF.
get printer for logon user(
CHANGING
cs_printer = et data ).
* A device is needed. Therefore set a default.
IF et data-device IS INITIAL.
et data-device = "A00O'.
ENDIF.

ENDMETHOD.

9) Redefine class method /BOFU/IF_PPF_SERV_FOR_BO~GET_PROFILES. It will take
care of determining the correct PPF Action Profile. Use the following example coding:
METHOD /BOFU/IF PPF SERV_FOR BO~GET PROFILES.

DATA: lo_trq srv_mgr TYPE REF TO /bobf/if tra service manager,
1t trg root TYPE /scmtms/t trqg root k,
lt trg root bi TYPE /scmtms/t trg root k,

lr s trg root TYPE REF TO /scmtms/s trg root k,

1t trg types TYPE /scmtms/t_trqgty,

ls trqg type LIKE LINE OF 1t trqg types,
1t key LIKE it key,

1t key deleted LIKE it key deleted,

1ls key LIKE LINE OF 1t key,

1t ppf profile TYPE /bofu/t ppf prof,

1t data LIKE et data,
ls_data LIKE LINE OF et_data.

* Clear return parameters
CLEAR et data.

Retrieve TRQ Root. The setting how to determine the relevant
PPF Action Profiles is stored at the root node.
For created/changed instances we need the current image, for
deleted instances we need the before image
lo trg srv_mgr = /bobf/cl tra serv _mgr factory=>

get service manager( /scmtms/if trq c=>sc bo key ).

* % ok %

lo trg srv _mgr->retrieve (

EXPORTING
iv_node key = /scmtms/if trg c=>sc _node-root
it key = it key

IMPORTING
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et data = 1t trg root ).

lo trqg srv_mgr->retrieve(

EXPORTING
iv_node key = /scmtms/if trg c=>sc node-root
it key = 1t key deleted
iv_before image = abap true
IMPORTING
et data = 1t trg root bi ).

INSERT LINES OF 1t trg root bi INTO TABLE 1t trg root.

* Retrieve all TRQ types.
CALL METHOD /scmtms/cl trg helper cust=>get trgtype all
IMPORTING
et trqgtype = 1t trg types.

* Retrieve PPF Action Profiles of current output agent
conf get valid ppf prof(

EXPORTING
is ppf conf = is ppf conf
iv_kind of profile = iv _kind of profile
io message = 1o _message
IMPORTING
et data = 1t ppf profile ).

Determine relevant PPF Action Profiles Separate instances were
the Output Profile is specified explicitly and were the PPF
Action Profiles shall be determined automatically according to
the settings in the output management adapter configuration

% % %

LOOP AT 1t trg root REFERENCE INTO 1lr s trqg root.

READ TABLE 1t trg types INTO ls trg type
WITH TABLE KEY type = lr s trg root->trqg type.
IF sy-subrc NE O.
CLEAR 1s_trqg type.
ENDIEF'.

IF 1s _trqg type-ppf profile auto = abap true.
" PPF Action profiles are to be determined automatically
" by output management adapter configuration
" Collect key for automatic determination
CLEAR 1s key.
ls key-key = 1lr s trg root->key.

READ TABLE it_key WITH TABLE KEY key sort
COMPONENTS key = 1lr s trqg root->key
TRANSPORTING NO FIELDS.
IF sy-subrc = 0.
INSERT 1ls_key INTO TABLE 1t key.
ELSE.
INSERT 1s_key INTO TABLE 1t key deleted.
ENDIF.
ELSE.
" Relevant PPF Action profile 1is stored in transportation
" request root
IF 1s _trqg type-ppf profile IS NOT INITIAL.
READ TABLE 1t ppf profile
WITH TABLE KEY ppf profile = 1ls trqg type-ppf profile
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TRANSPORTING NO FIELDS.
IF sy-subrc = 0.
CLEAR 1s _data.

ls data-key = lr s trg root->key.
ls data-ppf profile = ls_trqg type-ppf profile.
1ls _data-appl key = lr s trg root->key.
INSERT 1ls _data INTO TABLE et data.
ENDIF.
ENDIF.

IF 1s trqg type-ppf profile add IS NOT INITIAL.
READ TABLE 1t ppf profile
WITH TABLE KEY ppf profile =
ls trg type-ppf profile add
TRANSPORTING NO FIELDS.
IF sy-subrc = 0.
CLEAR 1ls_data.

1s data-key = lr s trg root->key.
ls data-ppf profile = 1ls trqg type-ppf profile add.
ls data-appl key = lr s trg root->key.
INSERT 1ls data INTO TABLE et data.
ENDIF.
ENDIF.
ENDIF.
ENDLOOP.

" For all instances in LT KEY, LT KEY DELETED, determine the

" relevant PPF Action Profile automatically

IF 1t key IS NOT INITIAL OR 1t key deleted IS NOT INITIAL.
super->/bofu/if ppf serv for bo~get profiles

EXPORTING
is ppf conf = is ppf conf
iv_kind of profile = iv_kind of profile
it key = 1t key
it key deleted = 1t _key deleted
io message = io message
IMPORTING
et data = 1t data ).

" Merge determined PPF Action Profiles
INSERT LINES OF 1t data INTO TABLE et data.
ENDIF.

ENDMETHOD.

7.4 Output Management Adapter and PPF Configuration

With the new form and the backend coding in place we can now create the required Post
Processing Framework (PPF) and Output Management Adapter configuration to get the new
example form displayed in the print preview and printed out on paper. But first we take a
general look at some of the involved steps and concepts which will help understanding the
configuration example.

7.4.1 Overview and general concepts

Output Management enables not only printing but also other output types like fax and email
and it is also used in the context of alerting for business events, workflow items, A2A and B2B
communication, Bl Data Uploading or triggering events to SAP Event Management Systems.

The Output Management Adapter is a component which was developed in the Business Suite
Foundation layer (SAP_BS_FND) and enables output functionality for a given BO node of a
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BOPF-implemented Business Object (e.g. /SCMTMS/TRQ which can e.g. represent a
Forwarding Order). It enables the Post Processing Framework (PPF) to connect with
individual BO nodes and the BO node-specific assignment of PPF Action Profiles.

Business Object Model Post Processing Framework PPF

$ ' H
D | T1 0.1

Each BO Node instance
can have multiple PPF
Action Profiles assigned

Picture: The relation between BOPF BO nodes and PPF.

PPF enables the generic execution of functions and processes and provides a unified
interface to corresponding actions. Actions can be considered as business tasks. They can
trigger e.g. conventional output like print, fax or email but generally speaking it can trigger any
method call (e.g. sending A2A or B2B messages).

Available actions are configured and collected in so called Action Profiles. Such actions can
then executed manually, e.g. via the User Interface of a Business Object (in the later example
we’ll see an action that can be executed manually to print the example form of section 7.3
from the Forwarding Order Ul).

The execution of an action can also be made dependent on the content of a business
document and executed automatically in the backend. Moreover you can define conditions
(schedule and start conditions) that determine why and when an action is executed. Such
conditions can take into consideration e.g. the content of a business document to be printed.

PPF Runtime

b 4

Customizing

'

Set of Actions that needs to
be generated and executed

Picture: PPF Actions and their condition based execution.
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The application layer (e.g. SAP TM) uses the Output Management Adapter for communication
with the PPF to execute outputs. For this execution PPF must be provided with the
application-specific data that can be passed to PPF via a number of BAdls which have to be
implemented by the consuming application.

All relevant PPF-Exits on Action-Level are permanently connected to the corresponding
methods of the Agent Class (BO Service Class - see section 7.3.4) that can be specified in
Output Management customizing (see section 7.4.4). The implementation of such an Agent
Class always follows the same interface, i.e. each such class implementation inherits from
standard super class /BOFU/CL_PPF_SERV_FOR_BO which defines the common structure
for accessing PPF functionality from an application. This allows a unified and easy
implementation of any Agent Class to be used by the application.

The application specific Agent Class implementation redefines the corresponding methods
and maybe adds additional ones for its individual functionality (e.g. additional helper methods
are added to further structure the implementation). The logic can be implemented of course in
plain ABAP or by using BRF+-Conditions. When you take a look at the mentioned super class
you will find a number of “method pairs”, i.e. one with the postfix BY_ ABAP (for ABAP based
logic) and the same method with postfix _BY_FDT (for BRF+-based logic - FDT is the old
name of BRF+ and stands for Formula and Derivation Tool). Some more detailed aspects of
the Agent Class:

Action Profile Determination

You can assign multiple Action Profiles to a BO node in the Output Management Adapter
customizing and also in the application layer. But at runtime PPF must be provided with the
final Action Profile to be used. A Forwarding Order with Transportation Mode Road may
require a different Action Profile than a Forwarding Order with Transportation Mode Air or
Ocean.

The Agent Class method GET_PROFILES can be redefined and implemented with coding
that determines the correct and relevant Action Profile depending e.g. on the information of
the business document for which available actions shall be determined. The resulting Action
Profile is then provided to PPF for further processing.

Printer Determination

Output Management provides alternative ways of how to determine a printer for external
communication outputs. The printer determination follows a sequence:

1. The printer is determined via the implementation of the Printer Determination BAdI
PRINTER_DETERM_PPF. This is simply done by redefining the Agent Class method
DETETMINE_PRINTER_BY_ABAP (or _BY_FDT).

2. You can place a static printer configuration in the Processing Details of the conditions
configuration for a PPF Action.

3. Define a printer in your User Profile settings (in the example implementation of Agent
Class method DETERMINE_PRINTER_BY_ABAP you can actually see how the printer
specified in the User Profile settings can be read (see step 8 of section 7.3.4).

Partner and Language Determination
Actions might be partner-dependent. In the Action Definition you can mark the action to be
partner-dependent and specify a partner role. To compare this assigned role with a role

specified in the business document to be processed you can redefine and implement Agent
Class method GET_DOCUMENT_PARTNERS.
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In case you need to execute an action for external communication in a language different to
the default language you can redefine and implement the Agent Class methods
GET_LANGUAGE_FOR_EXT_COMM or GET_LANGU_4_EXT_COMM_BY_ABAP (the latter
one actually calls the last one by default).

Generating and executing Actions

PPF outputs are executed in two steps. First the relevant actions are generated. The
application can make use of the already mentioned scheduling conditions to determine which
actions are allowed to be triggered in the context of a business scenario. If the schedule
condition of an action is fulfilled, it is scheduled for (manual or automatic) execution. In the
second step a generated action is executed in case the configured start condition is fulfilled
(see section 7.4.3 for some more details).

7.4.2 Creating a PPF Action Profile and Action Definitions

In section 7.3 we defined and implemented a new print form for printing data of Forwarding
Orders (BO /SCMTMS/TRQ). The following configuration example will create all required
settings for PPF and the Output Management Adapter that will allow displaying the new print
form in a preview within the Forwarding User Interface and print it from there. For this purpose
we will configure a PPF action that can be triggered manually.

Each application that makes use of PPF is registered in the PPF customizing. SAP TM is
registered there under the application name /SCMTMS/TRANSPORTATION. This application
entry serves as a container for all PPF settings that will be done in the context of SAP TM.

1) Start transaction SPPFCADM or start customizing transaction SPRO and follow the path
Cross-Application Components — Processes and Tools for Enterprise Applications —
Reusable Objects and Functions for BOPF Environment — PPF Adapter for Output
Management — Maintain PPF Settings.

2) On the first screen select application /SCMTMS/TRANSPORTATION and then click on
button Define Action Profile and Actions.

Display Viaw "PPF: Applications in Customizing”: Overview

g B AL E 1) The SAP TM application registered in the PPF
customizing. Select it for creating or adjusting PPF

PPF: Applications in Customizing customizing and configurations in the context of

Apopl, Description SAP TM. ]|
/BOFU/DEMO_APPLICATION

/SCDL/DELIVERY Mew Delivery

/SCHTNS /TRANS P ORTATLON]

#SCTH/FOM Transportation Management

FECHM/SHP_RCYV WME: Shipping and Receiving -
# 3CHM /THME Warehouse Management Engine -

< > < 2

2) Click here for creating or adjusting

= Positian... Entry 10f 9 Action Profiles and related Actions.

Customizing and Configuration Clean Up Inconsistencies

b2 Define Action Profile and Actions Delete Mon-Referenced Customizing Entries
Clzan Up Inconsistencies in the Configuration

.@ Condition Configuration {Transportable Conditions) [JRepair Customizing &ssignment for Configuration
Clzan up inconsistencies for actions

Schedule Conditions Starthedingungen

P wizard for Defining and Scheduling an Action Check for Inconsistencies

L) Condition Configuration (Mot Transportable) Clean Up Inconsistencies

Picture: Maintaining PPF Settings - Initial screen.
3) On the next screen switch into change mode (Crtl+F1). Mark entry Action Profile in the

Dialog Structure tree and click on button New Entry to create a new Action Profile with the
following data:
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Field Value

Action Profile ZENH_TRQ FWO_PRINT
Description Enhancement Action Profile for TRQ
Category of Object Type Persistent Class

Object Type Name /BOFU/CL_PPF_CONTAINER
Context Class /BOFU/CL_PPF_CONTEXT

This new Action Profile will now be used to define actions for printing the example form.

4) Mark entry Action Definition in the Dialog Structure tree and click on button New Entry to
create a new Action Definition ZENH_TRQ_FWO_PRINT_MAN with the following data:

Tab strip Field Value

Action Definition ZENH_TRQ_FWO_PRINT_MAN

Description Enhancement TRQ Manual Print Action
Action Action Settings
Definition

Processing Time Processing using selection report

Processing Times Not No Restrictions

Permitted

Schedule Automatically X

Changeable in Dialog X

Delete After Processing [blank]

Executable in Dialog X

Action Determination and Action Merging

Determination Technology Determination Using Conditions that Can Be

Transported

Rule Type Conditions Using Business Add In (BAdI)

Action Merging Set Highest Number of Processed Actions
Action
Description

Description | Enhancement TRQ Manual Print Action
Action Merging Number of Unprocessed Actions

One Unprocessed Action for | X

each Action Definition

Number of Processed Actions

Allow Any Number of X

Actions

An Action Definition represents the Meta Data of a business task (e.g. printing out a form
or sending a service message). A few remarks on the semantics of the different
properties defined for such an Action Definition. The properties allow quite some
variations in defining the way how an action will behave at runtime.

e Processing time: An action can be configured for immediate processing, when the
related business document is posted or later using a selection report (which will then
process the action).

e Processing times that are not permitted: This property allows excluding processing
times that make no sense for the action. You may want to print a Forwarding Order
e.g. only after it has been saved in a consistent status and not immediately while e.g.
editing it. So you could exclude processing time option “immediate processing” here.

e Schedule automatically: With the flag set, the action is scheduled automatically if the
schedule condition is fulfilled. Otherwise the action appears in the work list and can
be scheduled manually by the user.

e Sort order for display: Allows defining a displaying sequence of actions in an action
profile (e.g. when actions will be manually executed via the User Interface this can
define the display sequence of actions).

e Delete after processing: The action is executed and then deleted.
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Changeable in dialog: Determines whether after automatic determination you are
allowed to make changes and repeat the action definition manually.

Executable in dialog: The action can be executed during document editing, even if a
posting took not yet place at that point in time.

Partner-dependent: If set, a partner determination is performed. Actions can be
assigned to a specific group of partners or persons.

Partner Function: Specifies the default function for a partner determination.

Action Determination an Action Merging: During Action Determination PPF checks
the Schedule Condition of all configured Action Definitions. Action Merging is also
done during Action Determination. You can e.g. define with option “1 successful
action per action definition” that each action will not be executed again after the first

successful execution.

To create Action Definition ZENH_TRQ_FWO_PRINT again click on button New Entry

and enter the following data:

Tab strip Field Value
Action Definition ZENH_TRQ_FWO_PRINT
Description Enhancement TRQ Print Action
Action Action Settings
Definition
Processing Time Processing when saving document
Processing Times Not No Restrictions
Permitted
Schedule Automatically X
Changeable in Dialog X
Delete After Processing [blank]
Executable in Dialog X
Action Determination and Action Merging
Determination Technology Determination Using Conditions that Can Be
Transported
Rule Type Conditions Using Business Add In (BAdI)
Action Merging Set Highest Number of Processed Actions
Action
Description
Description | Enhancement TRQ Print Action.
Action Merging | Number of Unprocessed Actions
One Unprocessed Action for | X
each Action Definition
Number of Processed Actions
Allow Any Number of X
Actions

5) Double click on entry Action Definition in the Dialog Structure tree. You should now see
the two Action Definitions displayed in a list. For both Action Definitions execute the

6)

following steps.

Mark an Action Definition in the list and double click on entry Processing Type in the
Dialog Structure tree. Then click on button New Entry to define the Processing Type for
the selected Action Definition with the following data:

In the list Permitted Processing Types of Action use the F4-Help in column Assignment /
Change Using Value Help in List and select value External Communication.
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7

8)

9)

You can now see three tab strips which allow specifying further details for the Processing
Type. On tab strip Document enter the following data:

Field Value

Form Name ZENH FP_TRQ

Form Type PDF-Based Forms

Format /BOFU/PPF_STANDARD
Personalization Type Recipient-Specific Variable Replacement

The Processing Type defines the technical realization of an Action Definition. With the
example settings above you define an External Communication that enables the printing
of the specified PDF-Based form (see following picture).

Docurnent FaxCoverSht Archiving
Form Mame ZENH_FP_TR( 0 | &
Faorm Type PDF-Based Forrms v
Formnat /BOFU/PFF_STANDARD i
Personalization Type Recipient-Specific Variable Replacement ~

Picture: Settings for External Communication.

Settings Method Call

Method /SCMTME /TEND_TPHORD_QUO0_CRTR ]
Diescription Create Tendering Request (B2B)
Processing Parameters L ? ﬁ;? D @

Mo parameters available

Picture: Detail settings for Method Call.

Besides the option External Communication there are further options available like e.g.
Method Call for invoking a method containing the action’s functionality. As you can see in
the example screen above /SCMTMS/TEND_TPNORD_QUO_CRTR (Creating Tendering
Request B2B) is chosen. This actually represents an available filter value for BAdI
EXEC_METHODCALL_PPF which provides a method Execute that you can implement.
The corresponding coding is called when executing the related action.

Double click on entry Action Definition in the Dialog Structure tree again to return to the
list of Action Definitions and repeat steps 6 and 7 for the second Action Definition.

In the list of Action Definitions mark Action Definition ZENH_TRQ_FWO_PRINT as
inactive (will not be used for the time being but maybe in a future example).

10) Save your settings. The Action Profile and assigned actions are now configured to be

used in the next configuration steps.
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7.4.3 Creating PPF Conditions

In the next steps we create the required condition configuration. The example condition
configuration is done with the following steps:

1) On the first screen select application /SCMTMS/TRANSPORTATION and then click on
button Condition Configuration (Transportable Conditions).

Display View "PPF: Applications in Customizing”: Overview

L B E L EN 1) The SAP TM application registered in the PPF
customizing. Select it for creating or adjusting PPF
PPF: Applications in Customizing customizing and configurations in the context of
Appl. Description SAPTM. m
/BOFU/DENO_APPLICATION
/3CDL/DELIVERY Nesw Delivery
/SCTH/FON Transportation Management
/SCM/SHP_RCV WIME: Shipping and Receiving ~
4SCUN/TME Warehouse Management Engine ~
<> [
) Position. .. Entry 1of 9
2) Click here for creating or adjusting
Customizing and Configuration Condition Configurations.
ko] Define Action Profile and Actions Delete Non-Referenced Custormizing Entries
Clean Up Incansistencies in the Configuration
) Condition Configuration {Transportable Conditions) [CJRepair Custamizing Assignment for Configuration
Clean up inconsistencies for actions
Schedule Conditions Startbedingungen
Ve ‘wizard for Defining and Scheduling an Action Check for Inconsistencies
) Condition Configuration (Mot Transportable) Clean Up Inconsistencies

Picture: Maintaining PPF Settings - Initial screen.

2) On the next screen double click on entry Enhancement Action Profile for TRQ (which
represents the action profile that was created before) in the list on the left side. Then
switch to change mode (Ctrt+F1).

Canditions for Actions: Display

3 Tz Technical Names ! action Definitions @4 Schedule Conditions @8 Start Conditions

Scheduling of Actions Hurnber of Actions
“ [= Action Profile &
- % Transfer Forwarding Settlement Document
- ¥ Print Forwarding Settlement Document
+ B /SCMTMS/CM_PRINT
« 3 JSCMTMS/EXP_IMP_PROC
¥ print Profile for Agresment
= ¥ Print Profile for Agreements
+ ¥ [SCMTMS/FAG_RFQ
B [SCMTMS/FAG_RFQ_EZE
- ¥4 publish RFO
+ ¥ Demo Enh, Action Profie for TRQ Double click on the Action Profile to get to
< < the related Condition Configuration details.

[ S R N S e

<

Processing Details Schedule Condition Start Condition

Schedule Assigned Processings

- w
Schedule Condition fBOFUJEY AL _SCHEDULE_CONDITION External Communication
Action Merging Ary Nurnber of Processed Actions Alowed

Processed At
Start Condition fEOFUJEVAL_START _CONDITION
Processed At Processing when saving document »

Picture: Navigating to the Condition Configuration of an Action Profile.
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3) On the right side of the screen you can first of all see an empty action list. Click on button

4)

5)

SAP Transportation Management 9.x™ - Enhancement Guide

Create in the toolbar of this list. In the popup menu you can find all the Action Definitions
that belong to the selected Action Profile. Select the listed action definitions from the
popup menu one after another to add all of them to the list.

Conditions for Acions: Change
1) Click on button Create to add the actions of the selected Action
Profile to the list. For each listed action you can define condition settings.
4| @28 =
[ ) =||H .
Derno Enh. TRQ Print Action

Derna Enh. TRGQ Manual Print Action Mvpe Proc. Type
[ UEmMo EAfL. TR PART ACTION L EXTernal Communication External Con
ED Demo Enh. TRQ Manual Pri_ 1 External Communication External Con

69 %Techmca\ Mames QX Action Definitions

7 ||| S

Scheduling of Actions
« ¥ Actions for Print Documents Sea Freigl
- ¥ Sending of Requests for Quate via B2E
+ #8 [SCMTMS/TOR_THD_RESULT
+ B jSCMTME/TRQ_DTR
- #8 output Profile for Forwarding Order
« #8 print Profile for Forwarding Order
« #8 output Profile for Forwarding Quotatio
« 38 Print Profile for Forwarding Quotation
+ # [SCMTMS/WF_RATES
« ¥ Demo Enh, Action Profile for TRO

Nurnber of Actions

2) Double click on the action to get
to the related condition settings.

L R L

<> <> <3 < >

Picture: Taking over Action Definitions for Condition Configuration.

For both action definitions execute the following steps to configure the related Condition
settings.

Double click on an Action Definition in the list on the right side. Navigate to tab strip
Schedule Condition below the list. Make sure that you are in edit mode when creating the
following condition settings. Use the F4-Help of field Schedule Condition to select the
value /BOFU/EVAL_SCHEDULE_CONDITION.

Owerview Processing Details Schedule Condition Start Condition
Schedule Condition /BOFU/EVAL_SCHEDULE_CONDITION (1! =]
Text JBOFU/EVAL_SCHEDULE_CONDITION Schedule Condition
= 1) Use the F4-Help here to select a schedule condition. r
& B Eamfi w D GETaiEa processing. An action is therefore only penerated if the schedule condition is
met
Define Condition Parameter 2) Click on button Edit Condition to see further details of
[ Diefire Parameter G the selected condition.
one.
Maintain Walles
G
[]

Picture: Defining the Schedule Condition for an action.

The Schedule Conditions decide whether actions should be scheduled for processing. An
action is therefore only generated if the schedule condition is met. This is checked during
Action Determination. In our example a standard default Schedule Condition is used. You
could also create your own schedule condition here with your own logic.

The value entered in field Schedule Condition on the mentioned screen actually
represents a filter value for BAdlI EVAL_SCHEDCOND_PPF. This BAdI provides a method
EVALUATE_SCHEDULE_CONDITION that can then be implemented in a filter-specific class.
The method interface provides all required data (e.g. the content of a business document) that
allows realizing the corresponding condition logic.

At runtime the method implementation will check whether the schedule condition is fulfilled.
The data that this decision is based on is provided with importing parameter |0_CONTEXT
(which can e.g. contain the document data in the print form example). Via exporting parameter
EP_RC the method returns the check result (where value 0 indicates “condition fulfilled” and a
value <> 0 indicates “condition not fulfilled”).

Now navigate to tab strip Start Condition (the screen looks almost the same as shown for

the Schedule Condition above). Use the F4-Help of field Start Condition to select the
value /BOFU/EVAL_START_CONDITION.
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The start condition is checked before the action is executed. The action is only executed
when the start condition has been fulfilled. As for the schedule condition, we use a
standard default start condition for the example. You could also create your own start
condition here with your own logic.

The value entered in field Start Condition on the mentioned screen actually represents a
fiter value for BAdlI EVAL_STARTCOND_PPF. This BAdl provides a method
EVALUATE_START_CONDITION that can then be implemented in a filter-specific class. The
method interface provides all required data (e.g. the content of a business document) that
allows realizing the corresponding condition logic.

Just like mentioned for the schedule condition, the start condition check method has an
importing parameter IO_CONTEXT and a corresponding exporting parameter EP_RC that
returns the check result (where value 0 indicates “condition fulfilled” and a value <> 0 indicates
“condition not fulfilled”).

6) Save your settings. The condition configuration is now complete and ready to be used in
the next steps.

Remark: As you can see in this example the PPF Conditions are primarily based on BAdIs
that you can implement to realize the check logic of a condition. This logic can take into
account e.g. document data like in the print form example. Depending on the value of a
document attribute the condition is fulfilled and the related action is scheduled or started. So
the condition technology provided with the BRF+-Framework is not directly involved. Of
course you can make use of BRF+-Conditions within the BAdI method implementations. An
example how to integrate BRF+ into your own implementations is described in section 4.3.7.

7.4.4 Maintaining Output Management Adapter Settings

In this step the output management adapter settings are done. These settings determine the
output for a given Business Object (BO) node. Remember the example Printing Class and the
BO Service Class that was created in section 7.3.4. The latter includes the usage of the first
one and will now be used in the Output Management Adapter Settings to connect the BO
(which provides the relevant document data) with the corresponding PPF configuration and
settings that were created in the previous sections.

To finalize the example configuration execute the following steps.

1) Start customizing transaction SPRO and follow the path Cross-Application Components
— Processes and Tools for Enterprise Applications — Reusable Objects and Functions
for BOPF Environment — PPF Adapter for Output Management — Maintain Output
Management Adapter Settings.

2) On the first screen double click on entry PPF Output Agents for BO Nodes in the Dialog
Structure tree and then click on button New Entries. Enter the following data:

Field Value

Business Object /SCMTMS/TRQ

Node ROOT

Output Agent ZENH_TRQ_STANDARD

Agent Class for Node ZCL_ENH TRQ PPF SERVICE
Enable X

With this entry you specify a PPF Output Agent that identifies the required combination or
connection of a BO node and a PPF Action Profile (whose actions are provided with the
BO data and will make of it during execution).
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Change View "PPF Cutput Agents for BO Nodes”: Details
5 NewEnties| D B2 O ) B & The settings for the new Qutput Agent.
Dialog Structure

Business Object FSCMTMS/TRD
| = PPF Qutput Agents for BO Modes

Node ROOT
~ [ assign PPF Profiles
v [ Action Settings Output Agent ZENH_TRO_STANDARD
- [JProcessing Type Set
= [ assign Transient Actiory PPF Output Agents for BO Nodes
+ [TDivect Output Agents (w/o Pf History) Agnt Class for Node ZCL_ENH TRQ_PPF_SERVICE i
= [Modes for Before Image
+ Enable
1) Double click to display available | [ind. chid chos
Output Agents. Then double click on |} Appl. ID for hode

button New Entries to create a set up Func. for Act. Prof.

a new Output Agent. Func. for Partners

Catlg 1D for Node

Created By SCMSUPPORT
Created On 19.10.2012 17:13:32
Changed By SCHSUPPORT
Changed On 19.10.2012 17:13:32

Picture: Setting up a new Output Agent.

3) With the next step assign the Action Profile (created in section 7.4.2) to the PPF Output

Agent created in the previous step. In the Dialog Structure tree double click on entry
Assign PPF Profiles and enter the following data:

Field Value

Action Profile ZENH TRQ FWO_PRINT

Enable X

Output Type Has Uncritical o/p: Process after Commit (background)
Preprocess Actions [space]

Application for Action

Profile

change View "Assign PPF Profiles”: Details The sefiings for assigning
5 | New Entries| [0 B& 9 5 [ &4 the Action Profile

Dialog Structure

Business Ohiect /SCMTHMS /TRO
~ [ZPPF Output Agents for BO Nodes Hode e
~ [F5 Assign PPF Profiles
v [ Action Settings Output Agent ZENH_TRQ_STANDARD
- [JProcessing Type Setti
- DAsswgn Transient Actiong Action Profile ZENH_TRO_FWO_PRINT
= [TDirect Output Agents (wio PR Histary )

= [Modes for Before Image Asslgn PPF Profiles

1) Double click to display assigned Action Profiis Des. Demo Enh. Action Profile for TRQ

Action Profiles. Then double click on +/ Enable

buttan New Eniries to assign an : Output Type Has Uncritical ofp: Process after Commit (background) ~i
Action Profile to the given Output ° Create DB Image Current Mode: -
Agent.

Preprocess Actions
Agnt Class for Node ZCL_ENH_TRQ_PPF_SERVICE
Appl, 1D for Kode
Appl, for Act, Prof,

Created By SCHSUPPORT
Created On 19.10.2012 17:13:32
Changed By SCHIUPPORT
Changed On 19.10.2012 17:13:32

Picture: Assign an Action Profile to the Output Agent.

4) Save your settings.
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7.4.5 Preparing an example print document

With the following steps you finally prepare an example document (in this example a
Forwarding Order) for which you can display the developed PDF-based form in the print
preview of the Forwarding Order User Interface. Moreover you can print the example
document from there by executing the now available action.

If you want to print the form you should make sure that you have maintained a corresponding
output device for your user. When reviewing method DETERMINE_PRINTER_BY_ABAP of
the BO Service Class (Agent Class) in section 7.3.4 you can see that the implementation calls
a method to determine a printer that is maintained in your user settings and if not just returns
with a default output device.

Open the menu path System — User Profile — Own Data and navigate to the tab strip
Defaults. In section Spool Control, enter the output device name (i.e. a printer name) in field
Output Device by selecting an existing one via the F4-Help. Also set the flag Output
Immediately.

Remember that the example print form is based on the BO /SCMTMS/TRQ that provides its
Root node and Item node data as the content for the form (the header and item data of a
Forwarding Order). For testing the example form proceed as follows:

1) Start customizing transaction SPRO and follow the path SAP Transportation
Management — Forwarding Order Management — Forwarding Order — Define
Forwarding Order Types.

Switch into change mode (Ctrl+F4) Create a new Forwarding Order Type (click on button
New Entries) or choose an existing one from the list (which you are allowed to use and
change).

2) In section Process Control / Business Object Mode on the main screen enter the output
(action) profile ZENH_TRQ_FWO_PRINT that was created in section 7.4.1, step 3. Here
the term output profile is used to nevertheless refer to a PPF Action Profile.

Any Forwarding Order that you create now with this type will now make use of this output
profile with its settings and the example form.

Change View "Farwarding Order Types”: Details
b newEntries [0 BS 29 &Y [B &

Forwarding Crder Type ZFW0 |Forwarding Order
Default Type for Category
MNurmber Range Settings

MNurmber Range Interval 03 Ternplate Mo, Range Interval 04

Specify the Qutput
(Action) Profile to be

Process Contral / Business Ohject Mode used here . The related

+/ Same Locations and BPs [Jautomatic Block example Action Profile
/ BW Relevance Autornatic Freight Uit Building should be available in
Enable Approval Workflow Track Document Changes the F4-Help of the field.
Transportation Mode Shipping Type Traffic Direction
Automnatic Confirrnation Default Conf. Type 0
EM Integration Active Event Manager
EM Web Interface Transaction
Dyniarnic Deterrnination of Output Profie Cutput Profile ZENH_TRQ_FW0_PRINT
Add. Output Profile
Enable Instructions Instruction Set
Dangerous Goods Profile Partner Determination Profile
Text Schema Text Type

Picture: Specifying the Output Profile in the Forwarding Order Type.

3) Maintain all other mandatory or required settings and save the Forwarding Order Type
settings.

SAP Transportation Management 9.x™ - Enhancement Guide 287



SAP Transportation Management 9.x™ - Enhancement Guide 288

4)

5)

6)

Create a new Forwarding Order with the corresponding Forwarding Order Type.

You can do this via the TM Ul in the NetWeaver Business Client (NWBC) or the
standalone Ul triggered via the user menu path User Menu for [user] — Forwarding Order
Management — Forwarding Order — Create Forwarding Order.

Provide all mandatory fields on tab strip General Data. Define the required business
partners on tab strip Business Partner and maintain the required location information on
tab strip Location and Dates / Times. Moreover, maintain item data in the item list of your
example document (e.g. an item hierarchy of Container, Package and Product).

Save the new document and switch into edit mode again.
On the Forwarding Order Ul go to tab strip Output Management. First of all you can now
see an empty Action List. Open the dropdown menu of button Generate and choose option

Actions Including Condition Checks.

\J General Data Administrative Data Business Partner Document Flow Charges Intemal Charges Profitability Notes Output Management Stages [m}
a

Generate Execute Actions &
T Action Status Goionslcliing GoneiolEheshs) Document Number Deaclivate Partner Dependent  Language Print Fax

Listof Actions
L] NU GEE avaIEDTE

Click on button Generate and then select option Actions
Inciuding Conditions Checks. This will frigger the Action
Determination and generafion taking into consideration
the configured conditions for the actions of the related
Action Profile.

Picture: Generating available actions.

This triggers the Action Determination and generation, taking into consideration the
configured conditions for the actions of the related Action Profile. All actions fulfilling the
schedule condition are now displayed in the Action List. In the example you should now
see only action Demo Enh. TRQ Manual Print that we had configured to be active. It is
shown as an unprocessed action.

Save I—D Follow Up , Check || Confirm || Calculate Charges , Cancel Document >

/& | Page: Forwarding Order v & | @.
5 1 actions gensrated

Display Message Log

\J General Data Administrative Data Business Partner Document Flow Charges Intemal Charges Profitability Notes Output Management Stages [m}
a

Generate , Execute Actions Q, é’)
T Action Status Processing Type Document Number Deactivate Partner Dependent Language Print Fax
= £ Unprocessed

Demo Enh. TRQ Manual Pri_.. Extarnal Communication

< >

Picture: The generated action.

7) Now select the generated action in the list. Below the list you can now see further tab

strips with the details of the generated action.

Deselect Al || [i] | | Generste, [EHEn AT 3) A printer for output can be entered here also manually.
TE] Action Status Language Print Fax E-mail Printer " FaxNumber

~ A Unprocessed

l Dema Enh. TRG Manual Print Action v ADDD 001
1) Select the unprocessed action in the list. 2) Communication, Action Details and esp. the N
- ... Document Preview to see the final PDF-based print form
Communication Defails Acfion Details Document Preview with example data can be seen here.

Picture: Selecting an Action, specifying a printer manually and displaying details.

In the selected line with the action you can enter properties for its execution manually,
e.g. the output device — in this case a printer — in column Printer (when the action is
executed, the Printer Determination implemented in the Output Agent Class might
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overrule this input again). In the F4-Help of field Printer you can find available printers
that can be used.

On tab strip Communication Details you can specify e.g. details for email and fax
communication. You can specify here e.g. a subject for the email as well as a list of
recipients and attachments that shall be sent along with the business document.

Communication Details Action Defails Document Preview

-4
E-maillFax Details
Priority: | 1 v
Subject. | Demo Enh. TRG Manual Print Action

T This is an Enhancemant Demo

Choose Note

Recipients

Insert
'I"D Recipient Type Recipient

Email Address v  TestUser@sap.com

Attachments
Insert

Document Title Documen

Picture: Communication Details.

On tab strip Action Details you can see details of the action settings, its administration
(e.g. when it was changed the last time and by whom) as well as details about the
processing settings. The details shown here represent the settings that were described in
sections 7.4.2 and 7.4.3.

Communication Details | EMTINEEICN  Document Preview

Action Settings

Action Profile: | ZENH_TRQ_FPWO_PRINT Demo Enh. Action Profile for TR Processing Schedule. Processing using selection report
Action Definition Modifiable: Delete After Execution
Locked for Processing: Action Regenerated
Deactivated: Partner Dependent

Administration Details

Created Manually: Created On/By. 22.09.2014 17:42:04 SCMSUPPORT
Changed Manually: Changed On/By. 23.09.2014 09:39:00 SCMSUPFORT

Processing Details

Processing Type: Exernal Communication
Form Type: PDF-Based Forms
Cover Page Text:
Archive Method: Send and Archive

Picture: Action Details.
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8) Click on tab strip Document Preview to finally show the example PDF-based document
with the data of the Forwarding Oder as a preview.

v Output Management Stages Statuses  Locations and Dates/Times  Aftachments  HBL or HAWB =)
Deselect All Generate , | Regensrale || Execute Actions @ || &
'Tj Action Status Processing Type Document Number Deactivate Partner Dependent Lang
= A Unprocessed
. Demao Enh. TRG:Manual Pri...  External Communication
< >

Communication Defails Acfion Details Document Preview

w Demo Enhancemeant Print Form for SAP Transportstion Management (FPF Dema)

Root Data

Document 2100000143

Carrier Ordering Party [US-CUST-D1

Shipper SP3100 Consignes  |US-CUST-D1

Source SF3100 Destination  [US-CUST-D1

Gross Weight  [2,275 IKG NetWeight |25 ka
Gross Volume |30 IMa

Created By  |SCMSUPPORT Created On  |22.00.2014 17:42:04

Changed By  |SCMSUPFORT Changed On  |22.08.2014 17:42:04

ltem Data
lem |30 tem Category |PRD Product PHE-BOX
Gross Weight |25 =
Gross Volume [0.15 Jme
Item |20 Item Category |PKG Product
Gross Weight |25 ks
Gross Volume |CI,3 |M3

Picture: The example PDF-based print form in the document preview.

9) In the tool bar of tab strip Outputs click on selection button Execute and then choose
option Execute. With this, the form will finally be send to the specified printing device.
Notes OutputMallagement Stages [1

\J General Data Administrative Data Business Partner Document Flow Charges Intemnal Charges: Profitability

Deselect Al || i Generate ,| Regenerale | Exscute Actions Q&

Pmtegglml( 3) Open the dropdown menu of button Execute Actions to finally Print Eax

5 Action Status ! !
Skip Condition Checks execute the selected action, i.e. printing it in this example.
* A Unprocessed

l Demao Enh. TRQ Manual Pri._. External Communication

1) Select the unprocessed action in the list.

Action Details Document Preview
Picture: Manually executing the action.

Display Forwarding Order 2100000143
Save Cancel || ¢ Edit | ] Follow Up | | | Chec

a Selected uncritical actions will be processed in the background
0 Uncritical actions found; actions will be processed in background - Display Help

0 Data saved successfully

onfirm > J& | Page: Forwarding Order v & | @.

Display Message Log

v/ Qutput Management Stages Statuses  Locations and Dates/Times  Attachments  HBL or HAWB

[z

Partner Dependent

Execute Actions ,

Deselect Al Generate ,| Reg

T Action Status Processing Type Document Number Deactivate

~ & Unprocessed
Demo Enh. TRQ Manual Frint Action  External Communication

<

Picture: Messages in the message bar after successful execution.
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10) In the list of actions you should now see your action in status Successfully Processed
(also indicated by a green light). Moreover, there is a new tab strip Message Log
displayed below the action list. Here you can see the list of messages generated during
the execution of the action.

~  Qutput Management Stages Statuses Locations and Dates/Times Attachments ~ HBL or HAWB =]
Deselect All Generate , || Regenerate || Execute Actions , Q| &
T Action Status Processing Type Document Number Deactivate Partner Dependent
~ @ Successfully Processed
‘ Demo Enh. TRQ Manual Print Action  External Communication
1) Select the unprocessed action in the list. 2) After successful execution of an action you can see
a new tab strip Message Log for the selected action. b
Picture: The successfully executed action in the action list
v Qutput Management Stages Statuses Locations and Dates/Times Attachments ~ HBL or HAWB =}
Deselect All Generate ,|| Regenerate || Execute Actions @ ‘g*
'Tl'j Action Status Processing Type Document Number Deactivate Partner Dependent

~ @ Successfully Processed

Communication Details

Dema Enh. TRQ Manual Print Action External Communication

Action Details

Message Log

Message text

Date:23.09.2014  Time: 10:06:34
Printing Successful

Spool No.. 18951

Target Printer: ADOOD

Archiving successful

Action successfully cempleted

In the Message Log you can see the messages that were created
during execution of the action. This helps e.g. identifying issues and

EITors.

Lew

Infor.

Infor...

Infar...

Infar...

Infar...

Infar...

SPP...

SPP

sPR

SPP...

SPP..

SPP...

009

039

010

014

003

001

Picture: The message log for an executed action.
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8 Enhancing Services

SAP TM uses Enterprise Services for business process integration and the integration with
the outside world. This comprises A2A Services for the integration with other components and
applications within an enterprise as well as B2B Services for the communication across
enterprise boundaries. The standard A2A and B2B Services provided with TM are designed
and implemented for the most common standard use cases, i.e. they represent the core
content of related business objects.

Enhancements of Enterprise Services are required in case customers or partners have
enhanced the standard TM business functionality or applications integrated with TM and want
to provide these enhancements in existing services as well.

The following sections describe the steps required for creating such service enhancements,
focusing on the procedure recommended by SAP for customers and partners, i.e. enhancing
the standard service in a new enhancement name space.

In this approach, customers and partners define their enhancement elements in their own
name spaces. These enhancements nevertheless refer to the SAP standard service.

o Every SAP Enterprise Service can be enhanced.

e Customers can communicate additional fields to the Business Partner according to their
own business logic.

e The Enhancement Concept is modification free.

e The Enhancement structure and the backend implementation do not change by an
upgrade, if the Enterprise Service does not change or changes in a compatible way.

e For a new version of the Enterprise Service a new enhancement should be developed.

8.1 General remarks on Service Enhancements

The first step is choosing the right part of the structure of the Enterprise Service to be
enhanced. A service message typically contains a message header, a business document
and (optionally) an attachment. The business document contains one or more nodes that
again contain elements, i.e. further nodes and/or attributes (message node hierarchy). It
represents the actual business related content of the message.

| Message Technical Message Header |

Business Document l——)| Node 1 |— Element 1
Element 2
Attachment | Element ...
Element m

Element 1

Element 2

Element ...

Element n

Picture: General structure of a message.

There are two options to enhance a message as shown in the next picture. The first one is to
enhance the message data type. You can add an enhancement data type to the message
data type that contains all your enhancement elements.

The second one is to enhance the Business Document structure of the message. It is the

recommended approach to be used. This allows you adding your enhancement elements to a
section of the Business Document data type that it semantically belongs to. For example
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adding an additional party to a message should be done on an already existing party node in
the business document structure, i.e. you add your enhancement data type to the
corresponding node data type. In case your enhancement is semantically not represented in
the existing nodes, you can of course create your own enhancement node within the
Business Document structure.

| Message l——)| Technical Message Header |

—)| Business Document l— Element 1

Element 2
—)| Attachment |

Element ...

Element m

Element

]

Element
—)| Enhancement l— Element .

Element

Element 1

Element 2

=

Element ...

Element Element m

]

Element

Element ...

Element

=

Picture: Two options for a service enhancement.

Similar to modeling a BOPF BO, there should be as few nodes as possible and as much as
necessary and it should be checked whether the enhancement information can be an attribute
of an existing node rather than introducing a new node.

Each message is represented by a message data type that consists of subcomponents (a
hierarchy of nodes and attributes) that are again represented by corresponding data types.
These data types are modeled in the Enterprise Service Repository (ESR). In general any of
these data types can be enhanced as long as they have an explicit ESR data type
representation.

It is recommended to only enhance data types that are uniquely used in a single message as
otherwise your enhancement will also be included in other messages that reuse the same
data type. In case this is not possible the BAdIs for all affected messages should be
implemented to make sure that all services handle your enhancement in a consistent and
common way. In ESR you can create a “where-used” list of the data type to be enhanced to
identify all affected places where the data type to be enhanced is reused.

8.1.1 Example Service Enhancement

As an example for a service enhancement we take a look at the Sales Order Integration
scenario between ERP and TM. In this scenario, a sales order is send from an ERP system to
a connected TM system where it will be transferred into a corresponding transportation
request. Let's assume there are already customer/partner specific fields added to the sales
order on ERP side that now shall also be taken into consideration in the processing of the
related transportation request on TM side.

In the example, we will add a new attribute to the corresponding message that will allow

transferring a Route ID from an ERP Sales Order to TM that shall be used for further
processing of the resulting transportation request.
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ERP ™
Action: Action:
Send Sales Order to Import Order from
Transportation SAP ERP
Management System

I

Outbound Interface:
ODP_Transportation

!

Inbound Interface:

IntracompanyTransportat

RequestSUITE ionRequestRequest_In
Request_Out

Qutput Message: Input Message:
TransportationRequest TransportationRequest
SUITERequest SUITERequest

Picture: Schema of the example integration scenario.

On the sending side, the service operation (or action) Send Sales Order to Transportation
Management System of Outbound Interface ODP_TransportationRequestSUITERequest_Out
takes the data of a Sales Order created in ERP and puts this data into the related Output
Message of type TransportationRequestSUITERequest.

On the receiving side, the service operation (or action) Import Order from SAP ERP of
Inbound Interface IntracompanyTransportationRequestRequest_In receives the message and
takes its data into the related Input Message of type TransportationRequestSUITERequest.

Message Type  Edit iew Tools ‘*;’?II@IE I@IEE'I'%E' @||Q I

Display Type e version cannot be changed) Status  |Active Displayed Language | English (0L E
MNarne TransportationRequestSUITEReguest
Narnespace http:ifeap.combTMEG obal The Message Type

I with its general data.

A2A message type to maintain a transportation request

Software Component Yersion
Description

Marne * Narmespace *
Data Type Used  |TransportationReguestSUITERequestMessage hitpeiisap.comiiTMSIGIobal & -
HML Mamespace  |hitpdfsap.com&ifSAPGlohal20/Global
m wsD Category of the The Occurrence
Message Element. for each element.

E‘ Search Settings..
Mame |Categnw ‘Type |Occurrence | | ‘ ‘ ‘ |
= plTransportationRequestSUITEReguest Elemment TransportationRequestSUITERequesiMessage

b MessageHeader Element BusinessDocumentMessageHeader 1
* TransporationReguest Element TranspRegSUITERegTranspReqy 1
actionCode Attribute ActionCode required mi

LT g

[l b

changeQrdinalMumbervalue Aftribute  OrdinalNumbervalue_W1 aptional tat
Y ronciliationPerindCountervalue Attribute  |Countervalue optional mi
sticgSchedulinaTypeCode Aftribute  LogisticsSchedy A UTe ) optional mi

The Message nsmissionindicator  Attribute Indicator The Data Types required
Type Structure. Element NOsC_Tra  for each element. 0.1 i
ReceivingCompanylD Element NOSC_CompanylD 0.1 i

Picture: The message type representation in ESR.

In the picture above you can see the message type relevant for the example displayed in the
Enterprise Service Repository. The example enhancement attribute Route will be added as
an additional direct sub element of the business document node TransportationRequest. The
data type that specifies this node is TranspReqSUITEReqTranspReq which represents the
header level of the business document. Placing the new attribute as a direct sub component
of this level would fit from a business perspective, i.e. this fits semantically.
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8.1.2 Basic steps to enhance an Enterprise Service

In general it takes the following steps in three different areas to create an enhancement for an
Enterprise Service. They will be described in more detail in the next sections:

Development in System Landscape Directory (SLD):

e Create a Product and Software Component.
e Define Dependencies between an EnSWCV and an underlying SWCV.

Development in Enterprise Service Repository (ESR):

Import an EnSWCYV into ESR.

Create a Namespace in EnSWCV.

Create an Enhancement Data Type in the SWC.

Create an Enhancement Data Type for TM in the SWC.

Create an Enhancement Data Type for ERP (ECC) in the SWC.

Development in the Backend Systems:

e Generate the Enhancement Proxy Structure on the ERP (ECC) side and enhance the
Outbound Program with the help of a BAdIl implementation.

e Generate the Enhancement Proxy Structure on TM side and enhance the Inbound
Program with the help of a BAdI implementation.

In the Pl System that is connected to your ERP- and TM system to integrate them both, use
transaction SXMB_IFR to access the System Landscape Dictionary (SLD) and the Enterprise
Service Repository (ESR). For the steps to be done in the backend systems we will use
transaction SPROXY and the various transactions for implementing BAdIs.

8.2 Development in System Landscape Directory (SLD)

A service enhancement done by a customer or partner is always assigned to and defined in a
non-SAP Product Version along with a corresponding Enhancement Software Component
Version (EnSWCV). This will not only allow keeping the standard service definition separated
from any enhancement definition but also separating different enhancements done by e.g.
different implementation partners.

8.2.1 Creating a Product Version and Software Component

In this first step we create a non-SAP Product Version and an Enhancement Software
Component Version that will contain the target service enhancements of the example.

1) In your Pl System start transaction SXMB_IFR. On the initial screen in the browser click

on the System Landscape Directory link and then logon with your PI System User (which
should have all required authorizations assigned to execute all following steps).

w SAP Net

l ZMP : Process Integration Tools

| Administration | Client Installation Guidelines | Documentation

o ¢ Enterprise Services Repository
= Enterprise Senices Builder | Web Ul
od Senices Registry

’ System Landscape

-5‘-{') System Landscape Directory Click on the System Landscape
Directory link and logon with your
Pl System User.

Process Integration Tools

Picture: The start screen of SXMB_IFR in the browser
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2) On the next screen you can see in section Software Catalog a link to the products
available in this system. Click on the link Products.

Landscape Software Catalog Development
e Technic sl Systems Progucts i Name Reservation
L :;U View and Define Systems and % \iew Products in SAP Softw are ! Manzge Mame Reservations for
A Servers Catalog flessd  NetWeaver Iopment
.| Lendscapes O: . Softwsre Components CM Instances / CM Classes
(] Wiew and Configure Groups of @1 L9 View Software Components in % \View and maintsin data on G
4] systems o2 SAP Softw are Catslog evel

Business Systems

@ % E-is‘w;:snda::stiglfr:sb:";iris‘ss
ES e
Picture: Software Catalog with link to Products.

Click on button New to start creating a new Product / Product Version.

View Products and Software Components

Software Catalog
Softw are Type: |Preduct Versions (5016) -
Fiter: - By Product
By Product \Version
S Click on button New to
create a new Product. PRI
5 | Product = =5 | Versio
® B
MAWACOM
31w
434 TRANSACTION BROKER
71D RNC1000
A-AUTO hd

Picture: Create a new product version.

On the next screen you get to the first step of the guided procedure that will help you
entering and defining all required information for the new Product Version and the
Enhancement Software Component Version (EnSWCV). In step 1 (Action Type) choose
option Create a new product and version and click on button Next to get to step 2.

I»

1 2 3 4 -

Action Type Product Product Instance Creats Softw are Component and “Wersion
Select the type of action you want to perform

") Creste 3 new version for an existing product
+) Create & new product and version

Picture: Create a new Product Version (step 1).

In step 2 (Product) enter the following data to define your new product and click on button
Next to get to step 3.

Field Value Comment

Product Name ZENH HP_TM_ Product The name of the non-SAP product.

Product Vendor | www.zenhhptm.com An identifier of the product vendor
(usually a URL/Link like this).

Product Version | 9.3 The Product Version (here 9.3 was
chosen as also the example SAP TM
system was on version 9.3)
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Product Product Instance Create Softw are Component and \Version

Action Type

Add Non-SAP Product Version to Software Catalog

Product Mame: *

[ZENH_HPTM_Product

I@

Product Vendor: * |w ww .zenhhptm.com

Product Version: * (9.9

ek

I@

Picture: Create a new Product Version (step 2).

297

In step 3 (Product Instance) enter PIZENHHPTMCOMPONENT as (example) Instance

Name and click on button Next to get to step 4.

» 1

2 3

4

4

Action Type Product Product Instance Create Softw are Component and VWersicn

Add a new non-SAP product instance

Product:
‘“fendor:

WErsion:

ZENH_HPTM_Product
ww w .zenhhptm.com

83

Instance Mame: * | PEENHHPTMCOMPONENT]

4 Back

Picture: Create a new product version (step 3).

In step 4 (Create Software Component and Version) make sure that the following data is
entered in the mandatory fields. In this step the required EnSWCYV is defined.

Field Value Comment

Vendor www.zenhhptm.com Vendor Name (see step 2)

Name PIZENHHPTMCOMPONENT Name for our EnSWCV.

Version 9.3 The version number.

Production State | released Set to value released to allow
immediate import into ESR.

1

2 3

4

»

Action Type

-
=]

Product Product Instance Create Software Component and Version

Add Software Component Version to Non-SAP Product

Product Version: | ZEMH_HPTM_Product 9.3 |
Product Instance: PEENHHPTMCOMPONENT ]
“fendor: * |1wa' .zenhhptm.com | Il
Name: * [PZ ENHHPTMGOMPONENT I3
ersion: * [e3 |I|
Proguction Stete: [released| [=1[3

Picture: Create a new product version (step 4).

Click on button Finish to finally create the (released) Product Version and EnSWCV. The
production state was set to value released. This allows an immediate import of this new
EnSWCV into the ESR after it has been created here in the System Landscape Directory.

Finally you should see the following success message.

View Products and Software Components

Successfully created preduct version ZEMH_HPTM_Product 9.2 of ww w zenhhptmoe om with preduct instance ZEMH_HPTM _Product 9.3
Pz EMHHPTIMCOMPOMENT and softw are component PEZEMHHPTMCOMPOMENT 9.2 of ww'w zenhhptmecom

Picture: Message on successful creation of the Product Version.
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8.2.2 Defining dependencies between EnSWCV and SWCVs

The enhancements that are defined in the new example EnSWCV created in the previous
section are always done based on a certain version of the underlying standard application
and the Software Component Versions (SWCVs) that it is built on. So for the EnSWCV we
also need to define the prerequisite SWCVs that it relies or is based on. Defining these
dependencies is done with the following steps.

1) On the initial screen of the System Landscape Directory (SLD) you can see in section
Software Catalog a link to the software components available in this system. Click on the
link Software Components.

Landscape Software Catalog Development
oo Technical Systems -~ Products il Mame Reservation
L =;L'J “iew and Define Systems and [ Wiew Preducts in SAP Softw are l Manage Name Reservations for
' Servers 3 Catalog LlisEs) e ver Development
| Landscapes O g [Soffware Components CIM Instances / CIM Classes
L] View and Cenfigure Groups of @ik View Softw are Components in % View and maintain dats on Ci
4] systems o2 SAP Softw are Catalog level

Busi
“iew and configure business

@)
“ﬁfﬂ systems for use in Frocess
Integration (F1)

Systems

Picture: Software Catalog with link to Software Components.

2) On the first screen search for the new EnSWCV PIZENHHPTMCOMPONENT by entering
a corresponding filer value in the filter field of the Software Component list (see picture

below).
Software Catalog =
Softw are Type: [Software versions (21288) ¥ SAP_CR11.1 (proguced 2015-05-04)
<) By component
FIr: By Component viersion | ENter Filter Value PIZENH here to
search for the new EnSWCV. ==

5y | Seftw are Component 5y | Wersion endor

B FIZENH B

..... PEZENHHPTMCOMPONENT of ww w .zenhhptm.com PEENHHPTMCOMPONENT 9.3 of ww w .zenhhptm.com www zenhhptmecom
Mark the found EnSWCV in the list.

Picture: Searching for the new EnSWCV.

In the lower section of the same screen you can then see several tab strips that show the
detailed settings and properties of the new EnSWCYV. On tab strip Dependencies you can
now define the prerequisite Software Component Versions that our EnSWCYV shall rely or
be based on. Click on button Define Prerequisite Software Component Versions.

PIZENHHPTMCOMPONENT 9.3 of www .zenhhptm.com
General Froducts  Dependencies \ Support Packages Release Co
Gontext (1]
Define Prerequisite Softw are Component Yersions | Remove

T8 | Prerequisite Softw are Component Versions

B

Picture: Define prerequisite Software Component Versions.
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On the following screen enter the filter value SAPTM in the filter field of column Software
Component as shown in the picture below and press Enter. Then select the SAP TM
Version that your EnSWCV shall be based on. In the example this is SAPTM 1.40 (SAP
TM Release 9.3). Select the corresponding entry in the result list and finally click on
button Define as Prerequisite Software Components.

Define Prerequisite Software Components for PIZENHHPTMCOMPONENT 9.3 of www.zenhhptm.com
Context: |InstallaticnTime: ~&@

Fiter Off | — |[E|E]
iy | Seftw are Cempenent Version Hame -
B SAPTM

SAPTM SAPTM 1.01 SAPTM

SAPTM SAPTM .10 SAPTM

SAPTM SAPTIM1.20 SAPTM

SAPTM SAPTM1.30 SAPTM

SAPTM SAPTM 1.40 SAPTM =
[ Define s Prerequisite Software G |[Cancet ]

Picture: Defining the prerequisite SAP TM Software Component.

With this step, you have defined that the example enhancements are based on Software
Component Version SAPTM 1.40 (SAP TM Release 9.3). As we enhance a service to
integrate a SAP TM system with an SAP ERP (ECC) system, we also need to define the
corresponding ECC Software Component Version which is prerequisite for the example
enhancements. This is done with the same steps as for the SAP TM Software
Component.

On tab strip Dependencies press again on button Define Prerequisite Software
Component Versions. On the following screen enter the filter value ECC in the filter field
of column Software Component as shown in the picture below and press Enter. Then
select the ECC Version that your EnSWCYV shall be based on. In the example this is ESA
ECC-SE 605. Select the corresponding entry in the result list and finally click on button
Define as Prerequisite Software Components.

Define Prerequisite Software Components for PIZENHHPTMCOMPONENT 9.3 of www.zenhhptm .com

Context: [InstallaticnTime ~1@
EE

W5y | Scftw are Gompenent Wersion Mame -
F Ecd

ESA EOC-SE ESA EOC-SE602 ECC-SE

ESA ECC-SE ES4 ECC-5E603 ECC-SE

ESA ECC-SE ESA ECC-SEBD4 ECC-SE

ESA EOC-SE ESA EOC-SE6DS ECC-SE

E=A BECC-SE ESa BCC-SE300 ECC-SE -

Define as Prerequisite Softw are Components

Picture: Defining the prerequisite ECC Software Component.

The final list of prerequisite Software Component Versions should now look as follows:

PIZENHHPTMCOM PONENT 9.3 of www .zenhhptm.com
General Products  ~  Dependencies ‘ Support|
\Context: |InstallationTime ~@

| Define Prerequisite Softw are Component Versions || Remove

| Prerequisite Softw are Component Versions
¥

SAPTM 1.40

ESA ECC SEE05

Picture: Prerequisite Software Component Versions.
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8.3 Development in Enterprise Service Repository (ESR)

The additional service message content and the enhancement of the service message type
by this new content is done in the ESR. The corresponding objects and definitions are
assigned to the Product Version and EnSWCYV created in the previous steps.

8.3.1 Importing the EnSWCV into ESR

So as a first step, the Enhancement Software Component Version needs to be imported from
the System Landscape Directory into the Enterprise Service Repository.

1) In your PI System start transaction SXMB_IFR. On the initial screen in the browser click

on the Enterprise Services Builder link and then logon with your Pl System User (which
should have all required authorizations assigned to execute all following steps).

[TY;7 SAP Net

I ZMP : Process Integration Tools

| Administration | ClientInstallation Guidelines | Documentation

~y Enterprise Services Reposito -
g rj) Enterpr\l:e Senvices Builder \".'\-‘SD Ul Y Click on the Enterprise Services

Senices Registry Builder link and logon with your PI

System User.
5% System Landscape

Process Integration Tools

Picture: The start screen of SXMB_IFR in the browser

During the logon process you will be asked to select an available Usage Profile that gives
your user the authorizations for accessing all necessary functions and creating all the
ESR obijects required for this example.

[ Select Usage Profile

Available Profiles ™ |Unrestricted (SAP BASIS 7 40) g

Picture: Selecting a Usage Profile.

2) On the left side of the initial screen of the Enterprise Services Builder navigate to tab strip
Design Objects. There you can find an entry Local Software Component Versions. Mark
this entry and click the right mouse button to open the related popup menu which
contains New as the only option. Choose New.

The filter was used in this example

N = E D E1neE2 = e = GErs)
& Des i

3 &
to just show these visible objects.
24 [ FH ]| Esrvr=rrer= -
— =l [ e =1
@ Local Software Component Wersinne

- 2 SAPTM NewctieN
b SAPTH 140

Picture: Creating a new Local Software Component Version.

On the following popup screen follow the path Work Areas - Software Component
Version. On the right side of this screen chose radio button Import from SLD (we want to
import our EnSWCYV from the SLD) and click on button Display.

Another popup will come up where you can enter our example EnSWCV as a search term

in field Search (enter e.g. PIZENH*) and then click on button Go. Select your EnSWCV
PIZENHCOMPONENT in the result list and then click on button Import. Afterwards you
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are back on the initial popup. Finally click on button Create to import the selected
EnSWCYV from the System Landscape Directory into the ESR.

» Processint-— = © ° T 7 Software Component Version
» Modeling | 1) Open path Work
b Interface 0 Areas = Software O Local Software Component Version | @ Import fram SLD 2) Selectimport from SLD.
» Mapping Ol Component Version. . B - -
» Adapter Objeces [ List of Software Component Versions | Display 3) Click on button D;Spfayr
» Version Creation Narme PIZENHHPTMCOMPONENT 8.3 of wiww.zenhhptm com
+ LIAEEICED “endor vy Zenhhptm.com
£ Software Component Version — 23 . .
] Folder .
B Mamespace
&2 Usage Profile
[W Import of Software Component Yersions E
List of Software Component Versions
Search [PIZENHT '@E 4) Enter a search term for the name of the
| |Description Vendar / |Name example EnSWCV here and click on button Go.
1 2766 |PIVOTAL SPRING... sap.com SPRINGFRAMEW... 4.2.1 735550001 00200... D050568faact ed... |_
12767 PIVOTAL SPRING 80 com SPRINGFRAMFW 313 RTRARZONLONIAN _ 1NANSAAMAAL] A
12768 PIZENHHPTMCO. .. wwwzenhhptm.com PIZENHHPTMCOM. . 9.3 i 16651aa015a511.
12769 PKG TRIRIGA_RE... sap.com TRIRIGA_P* CEST 1.0 01200314690200... 0407040192211,
12770 PLAMISWARE § B sap torm pbns DLILDENG C4I0061 5320200, 248fd020d0511d
12771 FLANNER DASHE... sap.com 5) Selectthe example EnSWCV zg200100200... e347caf3113811e..
12772 PLANOGRAM (ST... sap.com in the result list. 00314690200... BBEEM303c2411d...
12773 PLANT CONNECT . sap.com PLARNTCURNNECT 760 B/837800100200... 4hE4940661c11e 5
— PLANTCOMNECT  15.1 73554800100200... D050566faac] ee...
6) Click on bution Impori. PLANTCONMECT 2.0 0120031 4690200... eh7co120863811... [=]
7) Click on button Create.

Picture: Importing the EnSWCYV from SLD into ESR.

8.3.2 Creating a Namespace in the EnSWCV

After the EnSWCYV has been imported you get back to the Enterprise Services Builder screen.
On the right side of this screen you can now see the details of the imported EnSWCV where
you need to do the following adjustments.

On tab strip Definition select Original Language English from the dropdown list and click on
the Save button. Then click again on the button Edit next to the Save button to enable the
next adjustments for the EnSWCV.

opject Egit view Tools ||| | @[] [B]S] ‘

3 Edit Software Component Version 2) First click on button Save and then
Marne |PIZEMHHPTMCOMPOMENT 9.3 of wwwze|  click on button Editto switch into Edit
I a7492e701r1al 185905605420a167153 Mode again for the next changes.

Details | SLD Information

Object Properties

Ohjects Are Qriginal Ohjects Ohjects Are Modifiakle

Use of Interface Objects SAP Neteaver 7.1 E

Criginal Language * English E

Permitted Target Languages for Translations [
[ Uses External Documentation 1) Choose Original Language English.

Picture: Defining the Original Language.

On the bottom of the same tab strip you can find the list of Namespaces assigned to your
EnSWCV. Click on button Open to create a Namespace for the EnSWCV.

Hamespaces

ED)

| |Namc

Click on button Opento start creating
a Namespace for the EnSWCV.

Picture: Create a new Namespace.
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A new tab strip is opened on the right side of the Enterprise Services Builder where you can
now define the required Namespace. First click on button Edit then on button Insert Line.
Enter the following data in the new table line to define the Namespace and then click on
button Save.

Field Value Comment
Name http://zenhhptm.com/xi/enhancement The Namespace.
Description zenhhptm.com The Namespace description.
Mamespace Definition  Edit  Wiew @ | | ‘
@ Edit Namespace Definition Status  |In Proc| Displayed Language |English (OL) E

Software Component Version |PIZENHHPTMCOMPONENT 9.3 of wwaw.zenhhptm.com

Namespaces
B8] [<]~]
| IMame |Descrintion |
|:|hﬂp:Irzenhhptm.comb{iienhancement zenhhptm.com|

\ |
Picture: Defining the new Namespace.

Finally navigate to tab strip Change Lists and activate the created Namespace as follows (this
activation step will be repeated also for other objects created in the next steps). In the
Change List tree expand the entry with the EnSWCV where you can find a Standard Change
List on the next tree level. Right mouse click on this entry opens a popup menu. Select option
Activate. The following popup contains a list of all objects to be activated. Make sure that all
objects are marked for activation and click on button Activate.

(3 Design Ohject: AREEN [ conflicts I Activate change list

4| 1]
2 [=H [#E] [zl =] [F]) (1
¥ Change Lists of"scmsupport”
L\t = Standard ch: I
= () LT P O GRERTT 30 737 i 08 S:ﬂerare Cormponent Version P\;gNa;H;TT\Aan;NIl;dONENT 8.3 of wnwzenhhptrm
~ g Standard change list [2015-06-30-13:57] 10 UG ! ASRUE 2
) Description Change list for activating individually
@ MNamespace Definition Open Ctil+0

Activate. Obhjects in Change List
Reject Changes

‘Tvpe |Name ’ MNamespace
il MNamespace Definition

Picture: Activating a Standard Change List in the Enterprise Services Builder.

8.3.3 Create a Data Type in the EnSWCV.

In the next step, a Data Type for the Route ID is created. This data type is used to represent
the additional content of the service message to be enhanced in this example.

Navigate to the tab strip Design Objects and in the object tree expand the path down to the
Namespace created in the previous step located in the Modeling folder of your EnSWCV. The
path should look as follows.

PIZENHHPTMCOMPONENT 9.3 of www.zenhhptm.com = PIZENHHPTMCOMPONENT 9.3
of www.zenhhptm.com = Modeling = http://zenhhptm.com/xi/enhancement.

Right mouse click on the Namespace opens a popup menu. Choose the option New.
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{4 M T Change Lists i Bl Conflicts
Ala[w]2] ]
& Local Software Component Versions
- @ PIZENHHPTMCOMPOMNENT of wwie ze nhhptrn.com
- @ PIZENHHPTMCOMPOMNENT 9.3 of www.zenhhptm.com

» modeling
8 http:izenhhptrn comidlenhancermeant
» Basis Objects Mew Chil+N
b Impotted Objects Create Folder
> ) BAPTM

Open Namespace Definitions
Export

Edit Autharizations
Classification

Publish Service Interfaces

Picture: Creating a new object in the Namespace.

On the following popup follow the path Interface Objects = Data Type. On the right side
enter the following data to specify the Data Type for the example Route ID:

Field Value Comment

Name Route Name of the data type.

Namespace http://zenhhptm.com/xi/enhancement The Namespace that the data type will
be located in (predefined).

Software Component PIZENHHPTMCOMPONENT 9.3 of The name of the assigned EnSWCV

Version www.zenhhptm.com (predefined).

Classification Core Data Type Specifies the kind of Data Type to be
created.

Description Route ID for Enhancement Demo Any text that describes the semantics
of the Data Type Enhancement.

Click on button Create to create the entered Data Type Enhancement.

» Pruce_ss Integration Scenario Objects 4 Data Type

» Modeling .

~ Interface Objects BEmE Route
@ Semice Interface Namespace ™ hitp/izenhhptm.comixifenhancement
Message Type Software ComponentVersion * | PIZENHHPTMCOMPONENT 9.3 of www.zenhhptm.com [
@ Fault Message Type Classification Care Data Type g
@ Data Typs Representation Term Text ]
£ Uata Iype Enhancement

p Desctiption Route ID for Enhancement Demo

[P External Definition =
afl Context Object Falder O~
-]
-4

[T UI Text Object
&~ Pracess Component
» Mapping Objects
» Adapter Objects
} \fersion Creation
» Work Areas

Picture: Creating the Data Type for the SAP TM side.

When returning back to the Enterprise Services Builder you can see on the right side that a
tab strip was added displaying the details of the new Data Type. Here you should now do the
following changes.
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DataType Edit view Tools [7|E|m| | [BlE[&ZEE [2[@lE] 4]
i Edit Data Type 3) Click on button Save. Stalus |InProces| Displayed Language  |Enalish (OLYEl
Marne Route
Mamespace hitpeizenhhptm.comixi/enhancement
Software Compaonent¥ersion  |PIZENHHPTMCOMPORENT 9.3 of wwiw.Zenhhptm.com
Desctiption Route 1D far Enhancement Dermo
Classification |Core Data Type | Representation Term | Tex | Qualify Schema |Mone e

Type Definition 1) Enter 6 as the
. Maximum Length here. | |

|B: -| =] i) I\ Search e T

¥ AddiRernove All Type ‘Details | DOptional

¥ languageCode is:string Minimal Len.

Maximum L./ &
¥ markupLanguageCode

Hame [P
languageCode
guag Namesae e

markupLanguageCU\Na 2) Click on button Add/Remave Attribute . and deselect{!)
M3 the attributes languageCode and markuplLanguage Code.

Picture: Defining the details of the new Data Type.

Finally, the new Data Type should look as follows:

Eq :IDIEE’I "'l | | Search Settings...
|Name |T\pr! |Detai\s Cptional
HSD Type  wsdistring Minimal Len... 0
Data Type Maximum L... B
Routs
oute Name -
Namespace [

Picture: The final data type after Save.

Activate the Standard Change List on tab strip Change Lists as already described in section
8.3.2 to activate the new data type.

8.3.4 Create the Data Type Enhancement for the TM side.

In the next step we create a Data Type Enhancement for the involved message type
TranspReqSUITEReqTranspReq on the SAP TM side. It will be used to enhance the
message type on the receiving side in our example.

Navigate to the tab strip Design Objects and in the object tree expand the path down to the

Namespace created in the previous steps located in the Modeling folder of your EnSWCV.
The path should look as follows.

PIZENHHPTMCOMPONENT 9.3 of www.zenhhptm.com = PIZENHHPTMCOMPONENT 9.3
of www.zenhhptm.com = Modeling = hitp://zenhhptm.com/xi/fenhancement.

Right mouse click on the Namespace opens a popup menu. Choose the option New.

T Change Lists

& D
2 [FH) 6] [2al=lal [#] [s]
» & Local Software Component Yersions
- @ PIZEMHHPTMC OMPOMENT of www.zenhhptrm.com
- @ PIZENHHPTMCOMPORNENT 9.3 of wwsw Zenhhptm.com
¥ Modeling
@ hitpclizenhhptm oo
« 4 Data Types Liew

Cti+N

Route LCtreate Folder
» Basis Objects Open Namespace Definitions
b Imported Objects

Export..
Edit Autharizations..
Classification

b ) SAPTM

Publish Service Interfaces

Picture: Creating a new object in the Namespace.
On the following popup follow the path Interface Objects = Data Type Enhancement. On the

right side enter the following data to specify the Data Type Enhancement for the example
message type TranspReqSUITEReqTransReq in the corresponding SAP TM namespace.
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Field Value Comment

Name zenhhptm Name of the Data Type Enhancement.

Namespace http://zenhhptm.com/xi/enhancement The Namespace that the Data Type
Enhancement will be located in
(predefined).

Software Component PIZENHHPTMCOMPONENT 9.3 of The name of the assigned EnSWCV

Version www.zenhhptm.com (predefined).

Description ZENH HP TM Enhancement Any text that describes the semantics
of the Data Type Enhancement.

Click on button Create to create the entered data type.

Create Object
» Pml:e_ss Integration Scenario Objects ﬁ Data Type Enhancement
¥ Modeling .
~ Interface Ohjects Name zenhhptm
(@ senice Interface Hamespace * http:iizenhhptm.compd/enhancement
Message Type Software Component Yersion * | |PIZENHHPTMCOMPOMENT 8.3 of www.Zenhhptrm.corm i
A7 Fault Massage Type Description ZENH HP Th Enhamcement
o Data Type Folder [

,ﬂ Data Type Enhancement
[P External Definition
ot Context Object
-]
]
3
[T Ul Text Object
E-» Frocess Component
» Mapping Objects
» Adapter Objects
¥ \fersion Creation
b Work Areas

Picture: Creating the Data Type Enhancement for the SAP TM side.

When returning back to the Enterprise Services Builder you can see on the right side that a
tab strip was added displaying the details of the new Data Type Enhancement. Here you
should now do the following changes. In field Data Type Enhancement use the F4-Help and
enter TranspReqSUITEReqTranspReq as search term.

| Mame * Mamespace *
Data Type Enhancement | i & 3

HML Mamespace

hitp:fzenhhptm.comikifenhancer Click the F4-Help in field Data TYDE

Enhancement Definition Enhanm  Enhancement to search for
TranspReqSUITEReqTranspReqin
B JE] [~ [~]/[&]| search namespace http://sap.com/xi TMS/Global.
‘Name |Category |Type |Occurrence |Detau|1 [DEEENE [UEEIS [DESCHEUOIT U1 TR
| | zenhhpinData Type Et

Picture: Adjusting details of the Data Type Enhancement.

XED Definition

In the search result list choose the entry for message type TranspRegqSUITEReqTranspReq
with the assigned namespace http://sap.com/xi/TMS/Global. Then click on button Apply.
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[¥ Choose Data Type B

Hierarchical Search Help g

Search Criteria

Aftribute Walue
Software Compaonent Version FIZEMHHFTMCOMPOMERT 9.3 of wann. 2enhhptm.cam
Coantent Model Complex Type with Elements
A e
Search Result
| Search[TranspRegSUITERENTranspRer™
|Name # |Mamespace |
TranspRegSUITERenTranspGdsldn

TranspReqSUITEReqTranspGdsldn
TrancnRenSLITEReATransnR AN
TranspRegSUITEReqTranspReq
ITanspReqsUITEREITEanspIrms
TranspRegSUITEReqTranspTrms

hitp:fisap.comixisPPLUISEGIobal
hitp:fisap.comximmMSiGlobal
hith-ifean comivithP Pl ISEGInhal
hitpfsap.comixiTMSiGlobal
NIRNSap. COmEIAPFUSENGIOnEl
hitpfsap.comfxiTMSiGlobal

g |

Picture: Searching for the correct Message Data Type.

When returning back to the Enterprise Services Builder screen you should see again the
details your Data Type Enhancement. On tab strip Enhancement Definition select the listed

Data Type Enhancement ZENHPTM and click on button Insert New Lines. On the popup
menu choose option Insert Subelement.

Enhancement Definition #5D Definition i Enhanced Data Type

I|| Search
X

|Type ‘Occurrence D

[&L Inzert Subelement
[ Inzen attribute
Insert Rows...

Cti+shiftes |18N1E
i+ Shifte &

Ctri+Shift+R

Picture: Insert a sub element to the Data Type Enhancement.

In the new input line enter the attribute name Route in column Name. Then use the F4-Help in
field Type to assign the data type Route that was created in the previous section.

Enhancement Definition *SD Definition |, Enhanced Data Type

||ZIE|||Search

!
Name Categary Type |Occurrence |Defau\t
|1~ zenhhotr Nata Tune Fnhanne
m Route Element (U}
B HSD Types ...

Enter Route as atiribute name and

assign the corresponding data type

Route that was created before using
the F4-Help in field Type.

Data Types ...
B Enter Mamespace Mame

Fa

Properies...
i Resat

Picture: Adding an attribute to the Data Type Enhancement.

On the F4-Help screen navigate to tab strip Hierarchical Search Help and then drill down to
the elements of your EnSWCV. There you can find again the data type Route created in

section 8.3.3. Double click on data type Route in the hierarchy to take it over directly of click
on it, mark in the search result list and click on button Apply.
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[W Choose Data Type

Tabular Search Help

hitp:iizenhhptr comiifenhancement/Route |
~ B PIZENHHPTMCOMPONENT 9.3 of e zenhhptm.cam
~ @ hitpoizenhhptm cormixifenhancement
Route
¥ Basis Objects

Ay —————————————————
E‘I Search
Name / [Mamesnace [peserintion
Route hitp ifizenhhptrm comfxifenhance

Picture: Search for the Data Type in the EnSWCV.

Save the Data Type Enhancement and then activate the Standard Change List on tab strip
Change Lists as already described in section 8.3.2 to activate the new Data Type
Enhancement. The Data Type Enhancement for the TM side should finally look as follows.

SUEEEGEAREILGN  #S0 Definition ;| Enhanced Data Type
B 18] 1] g s Bl
|Name |Categow Type Qccurrence |Defau|t Eeletab\e Details
|:| ~ zenhhptm Data Type Enhancement
I:l Route Element Route 0.1 rnazlength="6"

Picture: The final Data Type Enhancement for the TM side.

8.3.5 Create an Enhancement Data Type for the ECC side.

Also for the ECC side of the example integration scenario we create a Data Type
Enhancement for the involved message type TranspReqSUITEReqTranspReq. It will be used
to enhance the message type on the sending side in our example.

Navigate to the tab strip Design Objects and in the object tree expand the path down to the

Namespace created in the previous steps located in the Modeling folder of your EnSWCV.
The path should look as follows.

PIZENHHPTMCOMPONENT 9.3 of www.zenhhptm.com = PIZENHHPTMCOMPONENT 9.3
of www.zenhhptm.com = Modeling = http://zenhhptm.com/xi/enhancement.

Right mouse click on the Namespace opens a popup menu. Choose the option New.

&y Change Lists { 5 Conflicts

lal [=]i[s] []
@ Local Software Component Versions
¥ [ PIZENHHPTMCOMPONENT of whinw.Zenh bt corm
- @ FIZENHHPTMCOMPOMENT 9.3 of www.zenhhptm.com
» Modeling
~ (@ http:dizenhhptm.comixifenhancement
b oy Data Types
- ﬂ Data Type Enhancements

zenhhptm e CieH
b Basis Ohjects
» Imported Objects
b ) SAPTM

Picture: Creating a new object in the Namespace.

On the following popup follow the path Interface Objects = Data Type Enhancement. On the
right side enter the following data to specify the Data Type Enhancement for the example
message type TranspReqSUITEReqTransReq in the corresponding ECC namespace.
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Field Value Comment
Name zenhhpecc Name of the Data Type Enhancement.
Namespace http://zenhhptm.com/xi/enhancement The Namespace that the Data Type

Enhancement will be located in
(predefined).

Software Component
Version

PIZENHHPTMCOMPONENT 9.3 of
www.zenhhptm.com

The name of the assigned EnSWCV
(predefined).

Description

ZENH HP ECC Enhancement

Any text that describes the semantics

of the Data Type Enhancement.

Click on button Create to create the entered data type.

Create Object

» Process Integration Scenario Objects
¥ Modeling
~ Interface Objects
(@ sewice Interface
Message Type
AP Fault Message Type
i Data Type
ﬁ Data Type Enhancement
@ External Definition
g Contexd Object
-]
]
3
[IC U1 Text Object
E-» Frocess Component
} Mapping Objects
¥ Adapter Objects
¥ \fersion Creation
¥ Work Areas

i@ Data Type Enhancement
Marme =
Mamespace *

Software Component Version*  |PIZENHHPTMCOMPOMENT 8.3 of www.zenhhptm.com

Description
Folder

zenhhpetc
hitp:izenhhptrn.comixiienhancement
-
ZEMNH HP ECC Enhancement
-

Picture: Creating the Data Type Enhancement for the ECC side.

When returning back to the Enterprise Services Builder you can see on the right side that a
tab strip was added displaying the details of the new Data Type Enhancement. Here you
should now do the following changes. In field Data Type Enhancement use the F4-Help and
enter TranspReqSUITEReqTranspReq as search term.

MName *

Mamespace *

#ML Namespace

Data Type Enhancement |

g

O] & O

hitpefizenhhptm.comixilenhancement

ment Definition

#5D Definition , Enhanced Data

@E‘Ilzlzl\l Search

Type

OCCLITETICE [DETaui

Click the F4-Help in field Data Type

Enhancement to search for
TranspReqSUITEReqTranspReg in

namespace hitp-//sap_comixi/APPL/SE/Global.  F-

[DEEEWE  [UEEIS oSO o TeRl Oh.

Marme |categary
| | zenhhpecc Data Type Enhancernent

Picture: Adjusting details of the Data Type Enhancement.

In the search result list choose the entry for message type TranspRegSUITEReqTranspReq
with the assigned namespace http://sap.com/xi/APPL/SE/Global. Then click on button Apply.
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[¥ Choose Data Type [ %]

Hierarchical Search Help ) Tahular

Search Criteria

Aftribute Walue

Software Component Yersion FIZEMHHPTMCOMPOMEMT 9.3 of v zenhhptm.com

Content Model Complex Type with Elements
P

Search Resuft

| Search TranspReqSUITEReqTranspRecd

|Name ¢ |Namespace |
TranspRenSUITEReqSIsArea httpefisap.comMXimMSiGiobal
TranspReqSUITEReqTranspGdsidn hitpilisap.comixifAPPLISE/Global

TransnRenS IITEReTransnidsldn hitriisan comlkiThiSiGInhal
|TranspHeqSU\TEReqTranspReq hitp:lisap.comfxilAPPLISE!Glohal

IFanspReqsUNTERED T FanspREY TS an. COmuI T MSG 10881 <]
TranspRegSUITEReqTranspTrms hitpelisap.comxitAPPLISE!Glohal E|

Picture: Searching for the correct Message Data Type.

When returning back to the Enterprise Services Builder screen you should see again the
details your Data Type Enhancement. On tab strip Enhancement Definition select the listed

Data Type Enhancement ZENHPECC and click on button Insert New Lines. On the popup
menu choose option Insert Subelement.

Enhancement Definition #5D Definition i Enhanced Data Type

|E|z|||89arch
=

|Tvpe ‘Occurrence 0]

[&L Insert Subelement ctrisshifes 12N
[EL Insert Attribute Cil+Shiftha
[ Inzen Raws CHi+Shift R

Picture: Insert a sub element to the Data Type Enhancement.

In the new input line enter the attribute name Route in column Name. Then use the F4-Help in
field Type to assign the data type Route that was created in the previous section.

SUENEIGENIRENGGN, XS0 Defintion | Enhanced Data Type
& 1! [=[~]i[g] searr o)1
|Name |Categunj |Type |Occurrence |Defau|t —[Deletable
| |~ zenhhpece |Data Twne Enhancement
ﬁ Route  Element [F-ln.1 O
| [} Data Types ... Fa
Enter Route as attribute name and () iy Nmeseee R
assign the corresponding data type
Route that was created before using Properties...
the F4-Help in field Type. T Reset

Picture: Adding an attribute to the Data Type Enhancement.

On the F4-Help screen navigate to tab strip Hierarchical Search Help and then drill down to
the elements of your EnSWCV. There you can find again the data type Route created in

section 8.3.3. Double click on data type Route in the hierarchy to take it over directly of click
on it, mark in the search result list and click on button Apply.
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[W Choose Data Type
Tabular Search Help
hitp:iizenhhptr comiifenhancement/Route |

~ B PIZENHHPTMCOMPONENT 9.3 of e zenhhptm.cam
~ @ hitpoizenhhptm cormixifenhancement
Route
b Basis Objects

2~
E‘ | Search

Name / [Mamesnace [peserintion
Route hitp ifizenhhptrm comfxifenhance

Picture: Search for the Data Type in the EnSWCV.

Save the Data Type Enhancement and then activate the Standard Change List on tab strip
Change Lists as already described in section 8.3.2 to activate the new Data Type
Enhancement. The Data Type Enhancement for the TM side should finally look as follows.

Enhancement Definition

#3D Definition i Enhanced Data Type

||z|z||\89arch |
|Name |Categ0ry |Type |Occurrence |Defau|t Deletahle |Detai\s |
~ zenhhpecc  Data Type Enhancement

D Route  Element Route 0.1 maxLength="g"

Picture: The final Data Type Enhancement for the TM side.

With this, the development steps in the ESR are complete. On tab strip Design Objects of the
Enterprise Services Builder, you should now see the following activated objects:

w3 Local Software Companent Yersions
- @ FIZEMHHPTMCOMP OMEMT of wiwiy zenhhptm.cam
= fd PIZEMNHHPTMCOMPOMENT 9.3 af waaw zenhhptrn.c am
F Maodeling
* @ httpoifzenhhptm comixifenhancement
« [y Data Types
Route
- ﬁ Data Type Enhancements
zenhhpect
zenhhptrm
¥ Basis Objects
b Imported Ohjects
b ) BAPTM

Picture: The created objects in the EnSWCV.

The steps in the last two sections describe how to enhance the message data type of the
involved service on the receiver (section 8.3.4) and on the sender side (section 8.3.5). When
you take a look at the corresponding message data types in the related namespaces
http://sap.com/xi/TMS/Global (for TM / receiver) and http://sap.com/xi/APPL/SE/Global (for
ECC / sender) you can see the created Data Type Enhancements attached to them.

4 Display Data Type Status  Active Displayed Language | English (OL) &
Name TranspRegSUITEReqTranspReqy
Mamespace hitp:fsap comiilaPPLISEIGIobal

Software CompanentVersion |PIZENHHPTMCOMPONENT 8.3 of wwww.zenhhptrn.com
Description TranspRegSUITEReqTranspRen

I Qualify Schema

Clagsification

Type Definition ¥S5D

E@IEZ‘I@I Search | Settings...
Mame Category |Type Qccurrence | | | | | | ‘

| P BaseBusinessTransactionDoElement TranspReqSUITEReyBaseBusTr0. 1

: » BuyerOriginBusinessTransacElement TranspReq3UITERegBuyrOrignEnD. 1

: P BusinessTransactionDocumiElement TranspReqSUITEReqBusTransacl..unbounded

: ¥ TextCollection Element MNOSC_TextCallection 0.1

: b ltermn Element TranspRegSUITERegltm 0..unhounded

; ~ plzenhhpece Enhancement (Elements) pi1:zenhhpecc 1 |z|

p1:Route Element pl:Route 0.1 me E|

Picturg: Example - The message data type enhancement for the ECC side.
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8.4 Development in the Backend Systems

Before the enhanced service message can be used to exchange also the additional content
between the ECC- and the TM-Backend System, a proxy structure for the enhancement must
be created in both systems. With this, the Data Dictionary (DDIC) representation of the
involved service message, i.e. the Service Message Data Type is enhanced with the
additional content and also the WSDL representation of the service message is
(automatically) enhanced.

The following sections describe the required steps for generating the corresponding proxies in
both backend systems (ERP and TM) and finally how to implement the BAdIs of the involved
service implementation which will allow filling the new service message content on the sender
side (ERP) and extracting the new service message content on the receiving side (TM).

Note: The new ESR content created in the previous sections will only be available and visible
in the ECC- and TM-Backend System if the RFC-Connection SAP_PROXY_ESR of
connection type G (i.e. a HTTP Connection to External Server) is set up correctly in the
systems. This connection is required to allow accessing the new ESR content from the ECC-
and TM-System which is prerequisite for generating corresponding backend objects.

8.4.1 Generating the Enhancement Proxy Structure in ECC

Logon to the ECC System (ERP) and start transaction SPROXY. With the above mentioned
RFC SAP_PROXY_ESR the ESR content created in the previous section is also transferred
to the ECC System. In the Enterprise Services Browser navigate to your EnSWCV and the
objects that were created there in the ESR.

Besides other navigation options you can navigate along the following path as shown in the
picture below: Source 2 ESR -2 PIZENHHPTMCOMPOMENT (the example EnSWCV) 2>
Namespaces 2 ...

> Favarites
¥ Saource
¥ ESR
¥ SWCs
» AIN AIM 710; Add-On Installation
» ECC-5E ECC-SE
» FSCM Information Provider FSCM Information Provider, 1.0 of FSCM Information Provider
» HRS HRS, 1.0 of hrs.de
> HSBW HSBW, 1.0 of hotel.de
¥ PIZENHHPTMCOMPONENT PIZENHHPTMCOMPOMENT 9.3 of www.zenhhptm.com
¥ Mamespaces
¥ http:/fzenhhptm.comxfenhancement
~ Object Types
~ Data Types
. G Route
~ Data Type Enhancements
« @ zerhhpecc
« @ zenhhptm
> Objects

Picture: The example EnSWCV in SPROXY.

In this section, the enhancement proxy for the ECC side (i.e. the sender) is generated as
follows. Navigate to the Data Type Enhancements assigned to the example hamespace. Mark
Data Type Enhancement ZENHPECC, right mouse click to open the popup menu and choose
option Generate.

¥ PIZENHHPTMCOMPONENT PIZENHHPTMCOMPOMENT 9.3 of www.zenhhptm.com
¥ Mamespaces
~ http:ffzenhhptm.com fxfenhancement

¥ Object Types Display

~ Data Types Edit

- & Route

~ Data Type ] Check
| Delete

. Generate
» Ohjects

» SAP_APRL Logistics and Acrounti  Dislay WADL
» SAP_BASIS SAP Basis Component Add to Favorites
> SFIHCMOL SFIHCMOL! HOM integrauon v soccsssraciors

Picture: Start generating a Data Type Enhancement Proxy.

A wizard will come up which helps you specifying all further information required for the
generation. On the initial wizard screen, enter the following data:
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Field Value Comment

Local Object [false, not set] Set this flag if you want to make the
proxy a local object.

Package Example: ZENH_PACKAGE An existing package where that the
proxy objects shall be assigned to.

Request/Task Example: ZMEK123456 The request/task that will allow

transporting the generated proxy
objects through the system landscape.
Prefix Example: ZENH A unique prefix is required to prevent
naming conflicts with other, already
existing objects - see also F1-Help of
this field.

Enter the package for the new object or check Local Object to use
$TMP.

If already known you may enter the request to be used.
For proxy chjects you have the option te specify a prefix.

Local Chject

E bR R aR

Package iZENH_PACKAGE fim]
Request Task ZHMEK950812
Prefix ZENH

l 1) Enter a Package, a Request/Task

and a Prefix here.

2) Click on button Cont. (Continue).

) Cant. ® Cancel a Finish

Picture: The wizard for the Proxy Generation (ECC side example).

On the initial wizard screen click on button Cont. (Continue) and on the next screen click on
button Complete to start generating the proxy for Data Type Enhancement ZENHHPECC.
When the generation is finished, save and activate the displayed Data Type Enhancement.

Data Type Enhancernent zenhhpecc Artive

Properties External View Internal View Ohjects

Data Type Enhancement

2) Go totab strip - 1) Activate the Data
Mame zenhhpece Objects to see the list Type Enhancement
Namespace http://zenkhptu.c of _generated DDIC after the_ Proxy
objects. Generation is
ABAP Object TAEL Structure = finished.
ABAP Name EEWMZEWmPECC
Prefix ZENH
Source Enterprise Services Reposito... v
Description Proxy Structure (generated)
Enh. Datatype Name TranspRegSUITEReqTranspRey

Enh. Datatype Mamesp. http://sap. cou/xi/APPL/SE/Global

3) Click on the Enh.
Data Type MName to

General Data display the enhanced | ——

Package ZENH_PACKAGE senice message
Criginal Language EM English v data type.
Created by SCMSUPPORT  on  07.07.2015  11:07:02

Changed by SCMZUPPORT  on  07.07.2015  12:30:10

Picture: The activated Data Type Enhancement after Proxy Generation (ECC).

As shown in the picture above, you can e.g. click on tab strip Objects to see the DDIC objects
that have been created during Proxy Generation.

E, Type ABAP Name Prefix Mame Mamespace Status Info Package
B ZENHZEMHHPECC ZEMH zenhhpecc hittp:ffzenhhptm.com/xifenhancement & ZENH_PACKAGE
@ ZENHROUTE ZENH Route hittp:/fzenhhptm.comyzifenhancement [ ZENH_PACKAGE

Picture: The generated DDIC objects.
As you can see there, the Data Type Enhancement ZENHHPECC was generated as DDIC

structure ZENHZENHHPECC (remember that we used the prefix ZENH). Moreover, also the
Data Type Route was generated as DDIC object (Data Element) ZENHROUTE. When you go
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back to the tab strip Properties, you can click on the enhanced Service Message Data Type
TranspReqSUITEReqTranspReq (in field Enhancement Datatype Name) to verify that it has
been enhanced by the Data Type Enhancement ZENHHPECC.

When the Service Message Data Type is displayed, navigate to tab strip External View and
scroll down to the end of the hierarchy with the data type elements. In this example you
should now see the created Data Type Enhancement included in the Service Message Data
Type.

Data Type TranspReqSUITEReqTranspReq Active
Properties Internal View Ohijects

% |4 |3 & [ Global Data Type with Elements

External Mame Mame TranspReqsSUITEReqTranspReq
» B0 BaseBusiness TransactionDocumentReference * Namespace it/ sap , com/xif APPL/SE/ Global
» B0 BuyerOriginBusiness TransactionDocumentReference v ABAP Object TAEL Structure ©
» [ BusinessTransactionDocumentReference N
3 =0 TextColection ABAP Mame SAPPLSEF_TRQ_TRANSP_REQ
» [ ttem Prefix SAPPLSEF_
- Q actionCode Description TranspReqsUITEReqTranspReg
- Q changeCrdinalNurmberyalue Enh. Category extersible )
- Q reconciliationPeriodCounteryalue
- Q logisticsSchedulingTypeCode The Data Type
- © itemListCompleteTransmissionIndicator Enhancement in the
- g zenhhpecc enhanced semice
= B8 Route message data type.

Picture: The enhanced Service Message Data Type (ECC).

In transaction SPROXY you can now see that the ECC-related Data Type Enhancement
ZENHHPECC as well as the data type Route have been generated and activated. They can
now be used in the context of the BAdI implementation on the (ECC) sender side fill the new
service message content for transfer to the related TM-System.

~ PIZENHHPTMCOMPOMENT PIZENHHPTMCOMPONENT 9.3 of www.zenhhptm.com
*~ Mamespaces
~ http:ffzenhhptm. com/xifenhancerment
~ Object Tvpes
¥ Data Types
+ i Route
¥ Data Type Enhancements
* g zenhhpecc
. s zenhhptm
> Ohjects

Picture: The generated and active Data Type and Data Type Enhancement (ECC).

You can now also verify via transaction SPROXY that the corresponding Outbound Interface
ODP_TransportationRequestSUITERequest_Out contains the enhancement as it uses the
Service Message Data Type TranspReqSUITEReqTranspReq to define the data that can be
send by it.

88 Enterprise Services Browser

wyeb Service Definition Service Group

Internal Key

1) Enter the shown data of the Proxy Object
ABEP Marne ODP_TransportationRequestSUITERequest_Out here._ In field Name use
ABAP Type the F4-Help and make sure that you search for Type Senice Consumer.

* Use External Key
External Key

Gen, Appl Enterprise Services Repasitary ~

Type Service Consumer -

MNarme ODP_TransportationRegquestSUITERequest_Out
MNamespace http:ffsap.comfxif APPL/SE{Global

2) Click on button Display. 7%

Picture: Searching for the Outbound Interface.
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As shown in the picture above, start transaction SPROXY and in the Enterprise Services
Browser click on button Open Object. On the following popup activate radio button Use
External Key, enter the following data and click on button Display.

Field Value Comment
Gen. Appl. Enterprise Services Repository The Generation Source of the object.
Type Service Consumer
Name ODP_TransportationRequestSUITERequest_Out Name of the Outbound Interface.
Namespace http://sap.com/xi/APPL/SE/Global Automatically filled when you use the
F4-Help to search for the name in the
field above.
Serwice Consumer O0DP_TransportationRequest3UITERequest_Out Active
M Internal View Ohjects Configuration WSDL Classifications
AN EE] ﬂﬁ 4] Element with global Type Reference
External Narne MNarme TransportationRequest
~ O ODP_TransportationRequestSUI TERequest_Cut ABEP Object FIEL Feld v
v {E E;Dlil'j_u'[;e:rjlspDrtat\DnRequestSUITERequest_Out LBAP Name TRANSPORTATION_REQUEST
Min. Occurs 1 Max, Qcours 1 elernent occurs v

> B0 MessageHeader
> {0 TransportationRequest

Service Consumer Global Data Type with Elements

ODP_TransportationRequestSUITERequest Mame
_Ouf makes use of the Data Type
TranspReqSUITER eqTranspReq which was

TranspReqSUITEReqTranspReq

Marmespace: hittp: ¢ fsap.comyf APPL/SE/Global

enhanced with the previous steps. ABAP Object TABL Structure v
ABAP Name SAPPLSEF_TRG_TRANSP_REQ 2
Prefix SAPPLSEF_

Picture: Outbound Interface using the enhanced Service Message Data Type.

8.4.2 Generating the Enhancement Proxy Structure in TM

The same steps described in the previous section 8.4.1 on the ECC side now have to be
done as well on the TM side to allow receiving and processing the new service message
content. Logon to the TM System and start transaction SPROXY. In the Enterprise Services
Browser navigate to your EnSWCV and the objects that were created there in the ESR.

Besides other navigation options you can navigate along the following path as shown in the
picture below: Source - ESR - PIZENHHPTMCOMPOMENT (the example EnSWCV) 2>
Namespaces 2 ...

> Favorites
~ Source
~ ESR
~ SWCs
» AIN AIM 710: Add-On Installation
» ECC-SE ECC-SE
» FSCM Information Provider FSCM Information Provider, 1.0 of FSCM Information Provider
> HRS HRS, 1.0 of hrs.de
» HSBW HSEw, 1.0 of hotel.de
~ PIZENHHPTMCOMPOMNENT PIZENHHPTMCOMPOMNENT 2.3 of whww,zenhhptm,.com
¥ Mamespaces
~ http/ feenhhptrn.comnxifenhancement
~ Object Types
~ Data Types
. G Route
~ Data Type Enhancements
. ‘j zenhhpecc
- ‘j zenhhptm
> Ohbjects

Picture: The example EnSWCV in SPROXY.
In this section, the enhancement proxy for the TM side (i.e. the receiver) is generated as
follows. Navigate to the Data Type Enhancements assigned to the example namespace. Mark
Data Type Enhancement ZENHPTM, right mouse click to open the popup menu and choose
option Generate.
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¥ PIZENHHPTMCOMPOMENT PIZENHHPTMCOMPORENT 9.2 of www.zenhhptr.corm
¥ Mamespaces
~ http:zenhhptm, comy/xi/

v Ohject Types Display
v Data Types Edit

- G Route Cherk

~ Data Type Enhanc Delote

- # zenhhperc
- G zenhhptm Generate

» Ohjects
» SAPTM SaP Transportation Manz
» SAP_BASIS SAP Basis Componer

Display wsDL
Add to Favorites

Picture: Start generating a Data Type Enhancement Proxy.
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Again the wizard will come up to help you specifying all further information required for the
proxy generation. On the initial wizard screen, enter the following data:

Field

Value

Comment

Local Object

[false, not set]

proxy a local object.

Set this flag if you want to make the

Package

Example: ZENH_PACKAGE

An existing package where that the
proxy objects shall be assigned to.

Request/Task

Example: ZMTK987654

The request/task that will allow
transporting the generated proxy
objects through the system landscape.

Prefix

Example: ZENH

this field.

A unique prefix is required to prevent
naming conflicts with other, already
existing objects > see also F1-Help of

B Finish

Picture: The wizard for the Proxy Generation (ECC side example).

Enter the package for the new object or check Local Object to use
FTMP.

If already known you may enter the request to be used.
For proxy objects you have the option to specify a prefix.

Local Ohject

Package ZENH_PACKAGE
Request; Task ZMTK950033
Prefi ZENH

R (Ctel) -
1) Enter a Package, a Request/Task
and a Prefix here.

2) Click on button Cont. (Continue).

Back ® Cancel v Finish

On the initial wizard screen click on button Cont. (Continue) and on the next screen click on
button Complete to start generating the proxy for Data Type Enhancement ZENHHPTM.
When the generation is finished, save and activate the displayed Data Type Enhancement.

Data Type Enhancement

Properties External View

zenhhpton Active

Internal View Ohjects

Data Type Enhancement

Hame

Mamespace

ABEP Object

ABAP MNamne:

Prefix

Source

Description

Enh. Datatype Mame
Enh, Datatype Mamesp,

General Data

2) Go totab strip - 1) Activate the Data
zenhhptn Objects to see the list Type Enhancement
http: //zenkhptn. of of generated DDIC after the Proxy

objects. Generation is
TABL Structure = finished.

{ ZENHZENEHFTI
ZENH

Enterprise Services Reposito.. v

Proxy Structure (generated
spRegSUITEReqTranspRed

Tran:

http

1 //sap. com/xiTHS /Global

3) Click on the Enh.
Data Type Name to
display the enhanced |

Package

ariginal Language
Created by
Changed by

ZENH

EN English ~

PACKAGE senice message
data type.

SCHSUPPORT on 07.07.2015 14:40:11

SCMEUPPORT  on 07.07.2015 14:40:26
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Picture: The activated Data Type Enhancement after Proxy Generation (TM).

As shown in the picture above, you can e.g. click on tab strip Objects to see the DDIC objects
that have been created during Proxy Generation.

B Type ABLP Name Prefix Mame MNarmnespace: Status Info Package
& ZENHZEMHHPTM ZEMH zenhhptm http:ffzenhhptm.comjxi/enhancement [ ZEMH_PACKAGE
@ ZENHROUTE ZENH Route http:f fzenhhptr.com)xifenhancernent (5 ZEMH_PACKAGE

Picture: The generated DDIC objects.

As you can see there, the Data Type Enhancement ZENHHPTM was generated as DDIC
structure ZENHZENHHPTM (remember that we used the prefix ZENH). Moreover, also the
Data Type Route was generated as DDIC object (Data Element) ZENHROUTE. When you go
back to the tab strip Properties, you can click on the enhanced Service Message Data Type
TranspRegSUITEReqTranspReq (in field Enhancement Datatype Name) to verify that it has
been enhanced by the Data Type Enhancement ZENHHPTM.

When the Service Message Data Type is displayed, navigate to tab strip External View and
scroll down to the end of the hierarchy with the data type elements. In this example you
should now see the created Data Type Enhancement included in the Service Message Data

Type.

Data Type TranspReqSUITEReqTranspRed Active

% |4 |3 [i] Global Data Type with Elements

External Name Hame TranspReqSUITEReqTranspReq
» B0 BaseBusiness TransactionDocumentReference * Namespace hittp: ffzap.conn i TMS/Glabal
» B0 BuyerOriginBusiness TransactionDocumentReference 4 ABAP Object TRBL Structure =
> |:| Business TransactionDocumentReference E%'
» &0 TextCollection ABAP Marne JSCMTMS/CPX_TRANSP_REQ_SUITE
> [ tem Prefix JSCMTMS/CPX_
- @actioncude Description TranspReqSUITEReqTranspReq
= @ changeOrdinahumbervalue Enh. Categary extensible v
« & reconciiationPeriodCountervalue
« & lngisticsScheduling TypeCode The Data Type
-_® itemListCompleteTransmissionindicator Enhancement in the
* g zenbhptm enhanced semvice
= O Route message data type.

Picture: The enhanced Service Message Data Type (TM).

In transaction SPROXY you can now see that the TM-related Data Type Enhancement
ZENHHPTM as well as the data type Route have been generated and activated. They can
now be used in the context of the BAdI implementation on the (TM) receiver side to extract
the new service message content to be processed by the TM-System.

¥ PIZENHHPTMCOMPOMENT PIZENHHPTMCOMPORENT 9.3 of waww zenbhptrm.com
~ Mamnespaces
* http: ffzenhhptrn. cornfsfenhancernent
~ Object Types
* Data Types
+ o Route
v Data Type Enhancements
zenhhpecc
i zenhhptm
> Ohjects

Picture: The generated and active Data Type and Data Type Enhancement (TM).

You can now also verify via transaction SPROXY that the corresponding Inbound Interface
IntracompanyTransportationRequestRequest_In contains the enhancement as it uses the
service message data type TranspRegSUITEReqTranspReq to define the data that can be
received by it.
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web Service Definitian

317

Service Group

Use Intemnal Key
Internal Key
ABAR Mame
ABAP Type

External Key

1) Enter the shown data of the Proxy Object
Infracompany TransportationRequestRequest In here. In field Name use
the F4-Help and make sure that you search for Type Service Provider.

Gen, Appl, Enterprise Services Repositary v

Type Service Provider ~

Mame IntracompanyTransportationRequestRequest_Th
MNamespace http: f fsap.com/xif TMSGlobal

2) Click on button Display. @ 7%

Picture: Searching

for the Inbound Interface.

As shown in the picture above, start transaction SPROXY and in the Enterprise Services
Browser click on button Open Object. On the following popup activate radio button Use
External Key, enter the following data and click on button Display.

External Mame
v (, Intracompany TransportationRequestRequest_In
~ 4% Intracompany TransportationRequestRegquest_In
¥ B input
> B0 MessageHeader
> |DI‘ TransportationRequest
> Lo StandardMessageFault

Senvice Provider

Field Value Comment
Gen. Appl. Enterprise Services Repository The Generation Source of the object.
Type Service Provider
Name IntracompanyTransportationRequestRequest_In Name of the Outbound Interface.
Namespace http://sap.com/xi/TMS/Global Automatically filled when you use the
F4-Help to search for the name in the
field above.
Service Provider IntracompanyTransportationRequestRequest_In  Active
M Internal Wiew Ohjects Configuration WSOL Classifications
%|allm@ Gﬁ H Element. with global Type Reference

Marne TransportationRequest

ABAP Object FIEL Feld ~

ABAP Name TRAMSPORTATION_REQUEST

Min. Occurs 1 Max, Occurs 1 element occurs v
Boxed
Deletable
Hillable

Global Data Type with Elements

Infracompany TransportationRequestRequest n
makes use of the Data Type
TranspReqSUITEReqTranspReq which was
enhanced with the previous steps.

Marme TranspReqSUITEReqTranspReq
MNamespace http:ffsap.comfxi TMS/Global

ABAP Ohject TABL Structure v
ABAP MName fSCMTMS/CPX_TRANSP_REQ_SUITE. E%‘

Prafix {SCMTMS/CPX_

Picture: Inbound Interface using the enhanced Service Message Data Type.

8.4.3 BAdI Implementation in ECC

With the steps described so far, the service message has been enabled to transfer additional
content. In the example this is the additional information represented with a Route ID. In the
next step we need to ensure that the additional service message content is also filled from the
related backend data source.

To fill the additional enhancement content of the service message on the ECC side before it is
send over to the connected TM-System, you can implement a BAdI. The BAdI relevant in this
example is SHP_BADI_FILL_XI_MESSAGE. Start transaction SE18, enter this BAdl hame in
field BAdl Name and click on button Display.
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BAJT Builder: Initial Screan for Dafinitions
et & | 7 O B | 5]

Enhancerment Spat ]
= Badl Mame {SHP_BADI_FILL_XI_NESSAGE Hi
g Display & Change 0 Create

Picture: Transaction SE18.

On the next screen navigate to the Implementations of the BAdI as shown in the picture below
and start creating a new BAdI implementation. Note that the BAdI also provides an example
implementation for SAP TM that you can take a look at to see how the BAdI can be used.

Enhancement Spot SHP_SPOT SERVICE OUTPUT_CTRL Display
L ) Blab A B ge =EEE DD H a8

Enhancement Spot SHP_SPOT_SERVICE_OUTPUT_CTRL Active =
Attributes Enhancem. Implernentations Technical Details Enh. Spot Element Definitions
| [+ 1 28 Implementations
F]eAd! Definitions Bl Defrition SHP_BADI_FILL_XI_WE3SAGE = Fiter Walugs &
v CASHP BADI_FILL X1 _MESSAGE 3 implementations found
* (8 Interface Active  Enhancement Implementation Badi Implemantation Softws
= TP Fiter 5 IS_CyM_SE_SPOT_SRY_OUTPUT_C 1S _CWM_SE_SHP_BADI_FILLXI MSG ECC-SE
- {Q Implementations = NN GROT_GERAICT CUTRLT TNl a0 SN NAnT FILL T MECE ST e e
> G SHP_BADI_REPEAT) Create BAdI Implementation e Create a new BAdl Implementation for the example (the BAdI
also provides a SAP TM related example implementation that o
you can take a look at. -
< > < >

Picture: Creating a BAdI Implementation for the example.

On the first popup click on button Create Enhancement Implementation, provide the following
data on the second popup and there click on button Enter.

Field Value Comment
Enhancement ZENH_FILL_XI_MESSAGE Name of the Enhancement
Implementation Implementation

Short Text ECC TM Integration Enhancement Demo Description

Select or Create Enhancerment Implernentation

2 || ][ L] =

Enhancement Implementation Package Software Component Beschreibung Application Compone
IS_CWh_SE_SPOT_SRW_OUTPUT_C  IS-CWM-5E ECC-SE vl Service enabling 15-CWm
TM_TRQ_SE_SPOT_SRW_OUTPUT_ = OPS-S5E_SHP_XI_PROXY_T ECC-SE Change TransportModeCode in Trans . LE-SHP
QI0_SPOT_SERVICE_OUTPUT_CTRL  OI0_SE_XI_PROXY_T ECC-SE oll implementations for eS0A 1S-0IL

Create Enhancement Innplermentation

Enhancernent Implementation ZENH_FILL_XT_ME5SAHE
Short Text fECC TM Integration Enhancement Demo|
Compasite Enhancement Implermentation o) |1
2) Enter the required data and click on button
Create Enhancement Implementation V%
< 2 < >
1) Click on bution Create
Enhancement Implementation v | Lf|%

Picture: Creating the Enhancement Implementation.

You get back to the first popup and can see your Enhancement Implementation in the list.
Double click on your Enhancement Implementation, on the next popup enter the following
data and finally click on button Create Enhancement Implementation.

Field Value Comment

BAdI Implementation ZENH_FILL_XI_MESSAGE Name of the BAdI Implementation.
Description ECC TM Integration Enhancement Demo Description

Implementing Class ZCL_ENH_FILL_XI_MESSAGE The name of the Implementing Class.
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ent Irnplerentation

&% 6] EL

Enhancement Implermentation Package Software Component Beschreibung Application Compone
I5_CWM_SE_SPOT_SRY _OUTPUT_C  IS-CWM-SE ECC-SE Oy Service enabling I5-CWH
TM_TRQ_SE_SPOT_SRY_OUTPUT_ = OPS-SE_SHP_XI_PROXY_T ECC-SE Change TransportModeCode in Trans | LE-SHP

ZEMH_FILL _XI_MESSAHE ZEMH_PACKAGE HOME ECC TM Integration Enhancement D
OI0_SPOT_SERVICE_QUTPUT _CTRL OI0_SE_XI_PROXY_T ECC-SE oil implementations for S04 I5-01L

Create BAdI Implementation

BAdI Implermentation ZENH_FILL_XI_MEZSAGE

Description ECC TM Integration Enhancement Demnl
Irnplernenting Class ZCL_ENE FILL_XI_MESSAGE

2) Enter the required data and click on button
Create Enhancement Implementation

< 2 < ¥

1) Mark the new Enhancement Implementation
and click on button Enter v [|[3][3€

Picture: Defining the Implementing Class for the BAdI Implementation

On the next screen you can see your BAdIl Implementation ZENH_FILL_XI_MESSAGE. Open
the hierarchy and double click on section Implementing Class. On the right side of the screen

you can now see the details of your implementing class, i.e. the Interface, the class and the
available methods.

Enhancement Implementation ZENH_FILL XTI MESSAHE Display
G PR M RS & 200 DGR

Enhancement Implementation ZENH_FILL_XI_MESSAHE Inactive :
Propetties History Technical Detals Enh. Implementation Elerments
% 4l or Irnplernenting Class
[ BadI Implementations Interface IF_SHP_BADI FILL I MESSAGE
v + ZEMH FILL XI MESSAGE Implernenting Class ZCL_ENH_FILL XI MESSAGE & Gy
- W Method Shart Description
= WP Filter val. [ IF_SHP_BADI FILL_XI_MESSAGE~FILL

1) Double click on entry

2) Double click on method FILL to implement it
Implementing Class.

>

Picture: Staring the implementation of method FILL.

You can now start implementing method IF_SHP_BADI_FILL XI_MESSAGE~FILL by double
clicking on it. The following lines of code show an implementation example for this method:

METHOD if shp badi fill xi message~fill.
FIELD-SYMBOLS: <fs_ transpreg> TYPE sapplsef trg transp req.

DATA: lo_trd0 TYPE REF TO cl shp xi message trdO,
lv_vbeln TYPE vbeln vl.

TRY.

"Cast XI message provided from outside
lo trd0 ?= io ximsg.

"Assign Message content to local field symbol to adjust content
ASSIGN lo trdO->ms_trdO-transportation request suitere-
transportation request TO <fs transpreqg>.
"Determine Sales Order Number from message content
CALL FUNCTION 'CONVERSION EXIT ALPHA INPUT'
EXPORTING
input = <fs transpreg>-id
IMPORTING
output = 1lv_vbeln.

"Determine Route - the enhanced Message content -

"based on Sales Order Number. The Route can be read
"from table LIKP - SD Document: Delivery Header Data
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SELECT SINGLE route INTO <fs transpreg>-zenhroute
FROM likp
WHERE vbeln = 1lv vbeln.

CATCH cx_sy move cast error.
"Error Handling
ENDTRY .

"In addtition to the already provided standard conetent,
"the messagenow contains also the data for the enhanced
"attribute in the message type

ENDMETHOD.

In general, this method implementation takes the Sales Order Number from the already
existing content of the service message to be sent and uses it for reading the attribute Route
from the Data Base Table LIKP (the Delivery Header Data). The result of the corresponding
SELECT SINGLE statement is directly moved into the message enhancement content
(attribute ZENHROUTE).

8.4.4 BAdI Implementation and BO Enhancement in TM

To extract the additional enhancement content from the service message on the TM side
before it is processed in the receiving TM-System, you can implement the corresponding
BAdI. The BAdI relevant in this example is /SCMTMS/TRQ_SE_TPNRQ_REQ. On TM side
you can find this BAdI in the IMG (transaction SPRO) under the following path:

SAP Transportation Management - Transportation Management - Business Add-Ins
(BAdls) for Transportation Management - Integration = Enterprise Services - Forwarding
Order Management - Forwarding Order - BAdI for TransportationRequestRequest_In.

You can start the implementation here or start transaction SE18, enter this BAdl name in field
BAdI Name and click on button Display.

BAJI Builder: Initial Screen for Definitions
at B | 17 [0 Gl

Enhancement Spot ]
+ Badl Mame /SCHTMS /TRO_SE_TFNRI_REQ [l
g Display & Change 0 Create

Picture: Transaction SE18.

On the next screen navigate to the Implementations of the BAdI as shown in the picture below
and start creating a new BAdI implementation.
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Enhancement Spot /SCMTMS/TRQ_SE_SPOT_TRQ Display

A

Enhancement Spot
Attributes

PR E0 &S

Enhancern. Irnplementations

EE DB el

/BCHMTHS /TRO_SE_SPOT_TR(] Active

Technical Details

Enh. Spot Elernent Definitions

EA
[iElead! Definitions
> G [SCMTMS/ TRQ_SE_CHCLRQ
G JSCMTMS/TRQ_SE_DLVSPLT RQ
G [SCMTMS/ TRQ_SE_DLWURD_REQ
7 [STMTMS TRQ_SE_ODLWCNFL
G2 JSCMTMS/TRQ SE ODLVSPLTCE

&8

v

Clw v W

Irnplernentations

Ead Defirition /3CHMTMS /TRO_SE_ODPREQ_CNF |

Des...
Badl for ~
Badl for ¥
Badl for
Badl for
Badl for

Mo imnplernentations found.

Tactive memhancement Irnplerentation Badi Irmplernentation Softws

S JSCMTMS/TRO_SE_ODPREQ_CHF
- 15 Interface
= {0 Implementations

G JSCMTMS/ TRO_SE Create BAdI Implermentation

G2 [SCMTIMS TRQ_SE _TFNREU_SIN [B8al Tar

G2 JSCMTMS/TRG_SE_TPMRQID_CHC |Badl for

G2 JSCMTMS/TRG_SE_TPMROD_CHF (Badl for .

» P [SCMTMS/TRQ_SE_TPMRQQ_REQ [BadT for ¢ >

w @ teenaThae RO eE TORRA AR Rt A

<>

R

Create a new BAd| Implementation for the example.

Picture: Creating a BAdI Implementation for the example.

On the first popup click on button Create Enhancement Implementation, provide the following
data on the second popup and there click on button Enter.

Field Value Comment
Enhancement ZENH_INTRACOMP_TRQREQ_IMPL Name of the Enhancement
Implementation Implementation

Short Text ECC TM Integration Enhancement Demo Description

Select or Create Enbancement Implementation,

S SR EER

Enhancerment Implermentation Package Software Component
JSCMTMS{OS_MAINTAIN_MESSAGES  fSCMTMS/SCHEDULING_SERVICE SAPTM
Z_TM_BADI_OTR £_TM310 HOME
JSCMTMS/DTR_MODIFY JSCMTMS/PLN_DLV SAPTM

Create Enhancement Implementation

Enhancement Implementation

ZENH_INTRACOMP_TROREQ_IMPL

Beschreibung Application Compone
Adding and remaving messages to or - TM-PLMN-WSR
Enhance OTR with custom ERP fields

Modify DTR before save TI-ERP-TR-DLY

Shart Text

ECC TM Integration Enhancermnent Demnl

Composite Enhancement. Implermentation

2) Enter the required data and click on button
Create Enhancement Implementation

G0

1) Click on button Create
Enhancement Implementation

Picture: Creating the Enhancement Implementation.

You get back to the first popup and can see your Enhancement Implementation in the list.
Double click on your Enhancement Implementation, on the next popup enter the following
data and finally click on button Create Enhancement Implementation.

Field Value Comment
BAdI Implementation ZENH_INTRACOMP_TRQREQ _IN Name of the BAdI Implementation.
Description ECC TM Integration Enh. Demo Impl. for Description

Intracomp TRQREQ IN

Implementing Class

ZCL_ENH_INTRACOMP_TRQREQ_IN

The name of the Implementing Class.
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or Create Enhancement Implementation

&% 6 [fE][F].) =

Enhancement Implermnentation Package Software Component Beschreibung Application Compone
JSCMTMS{O5_MAINTAIN_MESSAGES  fSCMTMS/SCHEDULING_SERWICE SAPTM Adding and removing ressages to o, TM-PLN-WSR
ZENH_INTRACOMP_TROQREQ _IMPL ZEMWH_PACKAGE HOME ECC T Integration Enhancement D, TH
Z_TM_BaDI_OTR Z_TMI10 HOME Enhance OTR with custorn ERP fields
JSCMTMS/DTR_MODIFY FSCMTMS/PLM_DLY SAPTM Modify DTR before save THM-ERP-TR-DLY

Create BACL Tmplermentation

Badl Implemernitation ZENH INTRACOMF TROREQ_IN

Description ECC TM Integration Enh. Demo Impl, for Intracomp TRORED IN
Implernenting Class iECL_ENH_INTRACOMP TROEEQ IN

2) Enter the required data and click on button
Create Enhancement Implementation

< r

1) Mark the new Enhancement Implementation
and click on button Enter v ||[3][3€

Picture: Defining the Implementing Class for the BAdI Implementation

Note: In case such a BAdI provides one or more example implementations, another popup
comes up which allows create a new, empty BAdI Implementation, copy existing or inherit
from existing example implementations.

On the next screen the BAdI Implementation ZENH_INTRACOMP_TRQREQ_IN can be
seen. Open the hierarchy and double click on section Implementing Class. On the right side
of the screen you can now see the details of your implementing class, i.e. the Interface, the
class and the available methods.

Enhancement Implementation ZENH INTRACOMP_TRQREQ _IMPL Dispiay
e |Pumg a0 a0 DDA

Enhancement Implermentation ZENH_INTRACOMP TRORE(Q_IMPL Active
Properties History Technical Details Adiustrment Enh. Implermentation Elements
% (all Implementing Class
[EdBadI Implementations Description Interface /ECHTNS/TRQ_TF SE_PEQREQ
¥ 4 ZENH INTRACOMP TROREQ IM |Enhancememt  Implementing Class ZCL ENH INTRACOME TROREQ IN &G
+ {8 Implementing Class Mathod Shart Description

[ [SCMTMS{TRO_IF_SE_REQREQ~INEOUND_PROCESSING
[ [SCMTMS{TRQ_IF_SE_REQREQ~CHAMNGE_MODIFICATION “hange BOPF modification table

1) Double click on entry
Implementing Class. 2) Double click on method CHANGE_MODIFICATION to implement it.

Picture: Staring the implementation of method CHANGE_MODIFICATION.

Start implementing method /SCMTMS/TRQ_IF_SE_REQREQ~CHANGE_MODIFICATION by
double clicking on it. The following lines of code show an implementation example:

METHOD /scmtms/trg if se reqreg~change modification.

FIELD-SYMBOLS: <ls_ root> TYPE /scmtms/s_trq root k,
<ls_modification> TYPE /bobf/s frw modification.

" Process all TRQ Roots - ok, usualy it's just one at a time...
LOOP AT ct modification ASSIGNING <ls modification>
WHERE node = /scmtms/if trqg c=>sc node-root.

"Take the data of the Root Modification and enrich it

"with the content for the new enhancement field

"NOTE (!) : The BO TRQ Root Node must be enhanced first(!)

"by the corresponding extension field ZENHROUTE (!)

ASSIGN <ls modification>-data->* TO <ls root>.

<ls root>-zenhroute = is input-transportation request-zenhroute.
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ENDLOOP.
ENDMETHOD.

The method receives the message data already via its importing parameter IS_INPUT,
including the enhanced content. Remember that on this TM side, the data is extracted from
the service message, is transferred into this DDIC representation and then finally used to
create or update a corresponding BOPF Business Object Instance (in this example an Order
Based Transportation Request which is technically an instance of the Business Object
/SCMTMS/TRQ).

To create a new or update an existing BO instance, modifications are created (see e.g.
section 3.2.11 in this document). The above mentioned method allows adjusting or adding
modifications before they are finaly executed and persisted. In this example implementation,
the modification for the Root Node of the TRQ (new or to be updated) is identified and the
data of the related attributes is enhanced with taking also over the new attribute
ZENHROUTE.

But note: When you just simply implement the method as shown, you will first of all run into an
activation error. The reason is that the TRQ Root Node at this point in time does not have an
attribute ZENHROUTE that could be filled with the content coming from the service message.

Therefore, you need to add this attribute as an enhancement field to the Root Node of the
TRQ BO or you implemet the method in a way that it mapps the new service message
attribute onto an attribute that already exists on the TRQ Root. So you need to ensure that a
service message enhancement (in this example a simple additional attribute) can be really
processed by the SAP TM Backend and the involved BOPF Business Object (how to create
field extendions on a BO node is described in section 3.3.4).

With the described example you can now send a sales order with additional information from
ERP to SAP TM. Go to http://help.sap.com/transportationmanagement where you can find
general and detailed information on how to setup this ERP-TM Integration via Enterprise
Services. Navigate e.g. along the following path: SAP Transportation Management - SAP
Transportation Management 9.2 - Configuration and Deployment Information. Click on the
link to the SAP Service Marketplace provided there. On the following page you can open the
list of Integration Guides.
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9 Enhancing further Objects, Features & Functions

9.1 Gantt Chart for Planning Functionality

As per SAP TM 9.2 a Gantt Chart was introduced that allows a visual and interactive
transportation planning. In general, the Gant chart Ul is built with HTML5 means.

The Gantt chart is integrated into the standard Web Dynpro (FPM/FBI) based Ul via a so
called HTML Island that is integrated then into a Web Dynpro Freestyle Component (UIBB).
The interfaces IF_FPM_UI_BUILDING_BLOCK and IF_FPM_UIBB_MODEL are implemented
by this Freestyle Component.

Transportation Cockpit: TGE_Gantt_Chart, Maximized View
Save () Deselect All Plan Selected Items. Transportation Proposals. Optimizer Planning , | | | Explanatio Create Delivery Proposals Change Profile Selection »| ®.

No Messages Display Message Log

1) Freight Orders are selected to be displayed.

- Gantt Chart o
Freight Orders and Trucks with Trailers Ml = e ksl || e | P || unx || scheauing || g | .2 @ | =—] all=] =
v » | = -
Freight Orders = I3 y 18.3.2015 Thursday 19.3.2015 Friday 20320 5 ocumone w015
@ Document Document Status ~ Source Location 12:00 00:00 12:00 00:00 _
~ Activities
D5 6400000402 Planned TGE_CUST_DENUE =TG- TG FGE PLNT DEFRA
- | Travel ~
S5 6400000301 Planned TGE_PLNT_DEHAN Load
D5 6400000387 Planned TGE_PLNT_DEFRA Unload
Oy 6400000393 Planned TGE_PLNT_DEFRA Couple
Uncouple
S5 6400000324 Planned TGE_PLNT_DEFRA Execoted
Bs 6400000500 Planned TGE_PLNT_DEFRA In Execution
Fixed
l Dy 6400000240 Planned TGE_PLNT_DEFRA TCE e e
Pianned
S5 6400000241 Planned TGE_PLNT_DEFRA Unplanned
Bs 6400000242 Planned TGE_CUST_DEDTH
2) The Activities of an example Freight Order
B 6400000243 Planned TGE_PLNT_DEFRA ‘ > Non-Avallapility Times
S5 6400000244 Planned TGE_PLNT_DEFRA | » Notiieations
D5 6400000245 Planned TGE_PLNT_DEFRA o > Warnings
g 6400000246 Planned TGE_PLNT_DEFRA & oS CLSL
i 6400000247 Planned TGE_PLNT_DEHAN e 3) The legend for the different graphical
elements and their semantics
B 6400000248 Planned TGE_PLNT_DEHAN TR TeE
S5 6400000378 Planned TGE_PLNT_DEFRA v
< > < >

Picture: Example Gantt Chart for a set of planned Freight Orders.

Java Script code is used in a generic reuse part for drawing the Gant chart. An application
(SAP TM, proxy) part contains Java Script code that provides application and customizing
data to the Gant chart and supports the mapping between Gantt Chart and application data.

Note: Currently, with SAP TM 9.2 and SAP TM 9.3 development just finished it is not possible
to do enhancements in the mentioned Java Script code parts.

In the picture above you can see the maximized Gantt Chart view for a set of planned Freight
Orders. The Freight Orders in this setup are shown with their different activities that are
planned for their execution. The Freight Order selected in the picture above shows the
following activity sequence: Loading (blue), Travel to the first stop (green), Unloading (at the
first stop, orange), Travel to final stop (green) and Unloading (at the final stop, orange).

While enhancing Java Script code of the Gantt Chart is currently not supported, it is
nevertheless possible to define e.g. the layout of the Transportation Cockpit and define e.g. a
color schema for the Gantt Chart. The following example shows how to make use of the
available options for defining such layouts in general, including the Gantt Chart.
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1)

2)

Start SAP TM in the NWBC environment and follow the path Application Administration 2
Planning -2 General Settings - Page Layouts - Page Layouts for Transportation
Cockpit.

Click on button New to create a Transportation Cockpit Layout. Provide the following
details in section Layout:

Field Value Comment
Page Layout ZENH_GANTT_CHART The name of the new Transportation Cockpit Layout.
Validity User The new Layout shall be valid for the specified user.

Other options are validity for all users or a user role
to be specified.

User [e.g. your User Name] Enter e.g. you User Name here if you want the new
Layout to be only valid for yourself.

Activate Command [space] If set, a command line is displayed that allows you

Line entering planning instructions, similar to a Shell

program in an OS were you can type in commands
to get things done.

Transportation Standard Layout The Layout for the Transportation Proposal (TP)

Proposal Layout Screen; if you create TPs along with using your new
Layout, the specified Layout will be used for the TP
Screen.

Page Layout for Transportation Cockpit: ZENH_GANTT_CHART
[E] save Cancel [} New il ™ &l &, @,

No Messages Display Message Log
1) Click on button New to create a new Page Layout.

v Layout
Select Page Layout: | ZENH_GANTT_CHART =
et e 3) Define a Validity for the Layout. You can define itto be
valid for a single user (as here), all users or a user role.
General Data Validity
Page Layout: | ZENH_GANTT_CHART Validity: | User ~
Layout Context: = Transportation Cockpit User. | POLCH il
2) Enter a Page Layout name.
Command Line Planning Transportation Proposal
Activate Command Line: Transportation Proposal Layout: | Standard Layout ~
4) Assign a Layout for the Transportation Proposal Screen that will be
v Visibility Pushbutton used when creating transportation proposals with the new Layout in use.
4 REqUiI’EI‘I‘IEntS Area Requirement Groups Area Transportation Units Area Orders Area [m ]

Picture: Creating a new Transportation Cockpit Layout.

Open section Visibility Pushbutton to define which actions shall be visible on the toolbar
of the Transportation Cockpit. Activate the actions that are required in the context of the
new Transportation Cockpit Layout.

- Visibility Pushbutton

Save: |V Optimizer Planning - Selected Entries with All Resources: |+
Refresh: Optimizer Planning - Sel niries Only: v
Deselect All: Explanation - Load Planning:
Update Map - All Explanation - Optimizer Planning: [+
Update Map - Selected Entries with All Resources Create Delivery Proposals: v
Update Map - Selected Entries Only Change Profile Selection: |+
Plan Selected ltems: Page Layout:
Transportation Proposals: Change Planning Settings:

Optimizer Planning - All: |/

Picture: Defining the visibility of actions on the Transp. Cockpit toolbar.
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3) Below the section Visibility Pushbutton you can find the details for all areas that you can
include into a Transportation Cockpit Layout. For each area you can define its position
and width on the Layout as well as its visibility. For the example, use the following details
for each area:

Area / Field | Field/Value | Value | Comment

Gantt Chart

Position of Screen Area Bottom Left The Gantt Chart shall be
displayed in the bottom left
section of the Transportation
Cockpit.

Width 50% 50% of the Screen Width shall
be used.

Content of Gantt Chart

Gantt Chart Display Yes The Gantt Chart content shall be
displayed in the Layout

Layout ZENH_TRK_AND_TRL | The Gantt Chart Layout used

here is actually customizing that
will be created in the next step
of this example.

Requirements

Position of Screen Area Top Left
Width 50%
Content of Requirements Area
Freight Unit Stages Display Yes
View Standard View
Freight Unit Hierarchy Display No
View Standard View
Requirement Groups
Position of Screen Area Not Visible | |
Transportation Unit
Position of Screen Area | Not Visible [ |
Orders
Position of Screen Area Top Right
Width 50%
Content of Orders Area
Freight Orders/Freight Display Yes
Bookings
View Standard View
[all other content] Display No
View Standard View
Order Details
Position of Screen Area Bottom Right
Width 50%
Content for Order Details Area
Overview, Stages, Carrier | Display Yes
Ranking, Allocation,
Charges
View Standard View
[all other content] Display No
View Standard View
Resources
Position of Screen Area | Not Visible | [
Hierarchies
Position of Screen Area | Not Visible | [
Map
Position of Screen Area | Not Visible | [

4) As for the Gantt Chart area settings mentioned in the table above, the layout for the
content of the Gantt Chart used in this Transportation Cockpit Layout is defined in
customizing. The Gantt Chart customizing can be found in the IMG under the following
path: SAP Transportation Management - Transportation Management - Basic
Functions 2 Gantt Chart.
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5) Navigate along

6)

SAP Transportation Management 9.x™ - Enhancement Guide

327

the following IMG path: SAP Transportation Management -2
Transportation Management -2 Basic Functions - Gantt Chart - Define Color Schemes
and Patterns for Gant Chart.

Here you can define color schemes and patterns for displaying activities, resources. It
allows also defining threshold values e.g. for resources when the color for the
corresponding capacity shall change. Own colors can be defined too by providing RGB
color codes. Moreover, patterns can be defined that represent e.g. the status of an
activity.

Change View "Color Schemes for Activities": Overview
8% NewEntries [ B2 B [ [R L

Dialog Structure
~ [ Color Schemas for Activities
+ [ Activity Types
» [ Activity Statuses
~ A color Schemes for Documents
- [ Document Types
- [ Document Statuses IC
+ [T color Schemes for Resources QE_01
+ [ Color Scheme for Utilzation .

Color Schemes for Activities

Color Scheme for Activi... Created By
RH TEST HORNANT
AT DENGFENG

Created On Changed By Changed on [T
09.03.2015 09:54:32 HORNANI 10.03.2015 1~
21.01.2015 07:24:14 h
Color Schemes can be created for Activities, 158484 06.03.2015 1
Documents, Resources and Utilization.

LUZE 09.02.2015 19:04:45

= col QE FREE LUZE 09.02.2015 19:15:30 LUZP 09.02.2015 1!
- olors
.E;—E71 BERGERTO 05.08.2014 15:08:02 BERGERTO 13.04.2015 14
- [Opattems
« [ Thresholds . .5AP72 BERGERTO 05.08.2014 15:02:39 BERGERTO 13.04.2015 14
| 5L SHIL 06.11.2014 16:15:07 SHIL 06.11.2014 1¢
1B LUZWAGNER 27.11.2014 12:30:17

The standard color schemes |15 10:44:17
for Activities delivered by SAP |15 15:140:27

1B 3
ZLRK

Here you can define
colors, patterns and

thresholds that can be ZLEKSCH CIEATOSL 24.02.2015 11:27:48 LAKRTOSL 25.02.2015 10 A

reused in the different ZSCHEME 1044895 11.03.2015 15:22:23 1044895 11.03.2015 1t v

Color Schemes. <> <>
5| Position... Entry 1 of 14

Picture: Color Schemes and Patterns for Gantt Chart.

Some standard colors, patterns and color schemes for activities, documents, resources
and utilization are delivered with the standard SAP TM. Of course you can create and
define your very own color schemes with all the available details.

Navigate along the following IMG path: SAP Transportation Management -2
Transportation Management - Basic Functions = Gantt Chart = Define Field Lists and
Label Schemes for Gantt Chart.

Here you can define field lists that represent the data of documents and resources
displayed as columns in the selection panel of the Gantt Chart. Before you can define
such a field list, the fields and their source (i.e. where the data actually comes from)
needs to be defined here too.

Depending on the object context, an available field can be provided with data from
different field sources. The following table shows the available objects and the DDIC
structures that define the content for the corresponding fields:

Object DDIC Structure Comment
Activity /SCMTMS/S_GNT_ACTIVITY DDIC structure with fields for Activities.
Freight Unit /SCMTMS/S_GNT_ORDER DDIC structure with fields for TOR Root.

Handling Resource
Road Freight Order

/SCMTMS/S_GNT_RESOURCE
/SCMTMS/S_GNT_ORDER

DDIC structure with fields for Resources.
DDIC structure with fields for TOR Root.

Trailer /SCMTMS/S_GNT_RESOURCE | DDIC structure with fields for Resources.
Trailer Unit /SCMTMS/S_GNT_RESOURCE | DDIC structure with fields for Resources.
Truck /SCMTMS/S_GNT_RESOURCE | DDIC structure with fields for Resources.

At runtime, these structures are then filled via Move-Corresponding. Only the fields
defined in the field lists used for a Layout are read (to keep performance high). | you add
e.g. an Extension Field to the Root Node of BO /SCMTMS/TOR, it will automatically be
available in the DDIC structure /SCMTMS/S_GNT_ORDER and filled at runtime via
Move-Corresponding. In case you want to add a field which is not already read in
standard, besides adding such a field to the DDIC structure, you would have to place
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7

some enhancement coding in the data provisioning class (i.e. there is no automatic Move-
Corresponding done in this case).

Change View "Field Sources": Overview

ﬁ’? New Entries [ Eo = D} Db El‘>

A selected field to define the Field Sources for.

Dialog Structure Field Name SOURCE_LOC
~ [Fields
* [ Field Sources Id
~ [ Field Lists Field Sources
- [Felds Object Field Source [m
~ [DLabels Activity ~ STRRT_LOC_ID
+ [ Label Companents Freight Unit ~|START 10C_ID
vB El"e' Scheme for Activities Road Freight Order ~ START_LOC_ID
. Labels | o
E START_LOC_ID
~ [ sbel Scheme for Documents  F a -
+ [DLabels Traier
:sg’g"’;{gelgizuggzr For each object (Activity, Freight Unit,
In the fist section you define | |Traier unt efc.) you can define a specific Field
the Field Lists. in the second | |Frelaht Unit «| Source, i.e. one and the same field is
the Corresponéjmg Labels and | A<M filed from a different data source,
Label Schemes depending on the object context.
E Position... Entry 1 of 4

Picture: Field Lists and Label Schemes.

Moreover you can define Labels that can then be assigned to Activities or Documents
that are to be displayed in the Gantt Chart. If for example a Freight Order is displayed in
the Gantt Chart represented by time bar you can define that at the beginning of this bar
the Source Location, in the middle the Document Number and at the end of the bar the
Destination Location shall be displayed. As a tooltip for the bar you can e.g. define a label
that combines all three mentioned fields.

Finally navigate along the following IMG path: SAP Transportation Management -2
Transportation Management - Basic Functions - Gantt Chart - Define Layouts for
Gantt Charts.

With the settings done here you define how the Gantt Chart will look like when you use
this Layout customizing for the specification of the Gant Chart in a Transportation Cockpit
Layout as described in steps 3 (see comment in table) and 4.

You can define hierarchies, views and layouts here. Again, there is a set of predefined
hierarchies, views and layouts delivered with the standard. Of course you can create your
very own set of these too.

Change View "Layouts": Overview

“# & newenties [ 22D F E B

Dialog Structure Layouts
¥ [Hierarchies Layout Current Time Cursor Time  Synchronize Scrolba  Initial View (i
+ [ Hierarchy Levels e TRIS s = - 7 7 SAP TRE
~ [Dviews SEmERssmEe =
+ [ Hierarchies ZENH_TRK AND IRL v v v SAP_FO_BND TRK|
~ & Layouts ZETA TESTO1 ! ETA_TRX
+ [ views ZLAK LAY < z - 2TINES
. D Hierarchies | zzai v The Gantt Chart Layout ZENH_TRK_AND_TRL|
: for this example. I
ZLAK_LAY3_TRIR = ~ < e V4_TRIR
nTm_mOR AND_TRL ¥ v v ZLT_TEK_END_TEI
In the fist two sections Views L BasIC v v v SAP_TU_AND_TRL_ A
and H\erar_chles can be 5 v v AT HBES =
defined which can then be Qo <>
reused for the definition of
Gantt Chart Layouts.
@ Position... Entry 32 of 41

Picture: Hierarchies, Views and Layouts.

Remark: This section currently represents only a draft version for the Gantt Chart topic. A
fully detailed example of how to configure a Gantt Chart Layout and the related
customizing will be added in a next version of the document.
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9.2 Transportation Charge Management Enhancements

9.2.1 Adding a new scale base
(Short summary — detailed description with examples will follow soon).

1)

2)

3)

Extend the Scale Item structure with the required extension fields in extension include
/SCMTMS/INCL_EEW_TC_SCALE_ITEM. Do the enhancements as described earlier
within a new append structure and add the required extension fields there.

Add a new scale base in customizing.

a. Inthe IMG (SPRO) follow the path Transportation management -> Basic
Functions -> Charge Calculation -> Data Source Binding for Charge Calculation -
> Define Scale Bases.

b. Add a new entry and use the new field for the field assignment.

c. Setthe other properties accordingly.

Enhance the Scale Ul: Open Web Dynpro Component configuration
/SCMTMS/WDCC_TCM_SCALE_ITM (package /ISCMTMS/UI) Use the Web Dynpro
enhancement concept to add a new column - the new field from the scale item structure
will be available here The column visibility is controlled by TCM view exit class
/SCMTMS/CL_UI_VIEWEXIT_TCM, method SCALE_ITEM_PROP. No changes should
be necessary.

9.2.2 Adding a new calculation base
(Short summary — detailed description with examples will follow soon).

1)

2)

3)

Extend communication structure: Use the Extension Include for the calculation base
structure /ISCMTMS/INCL_EEW_TCC_CB Append a new field with the corresponding
data element. The component name must be the same as on the underlying document.
The field will be copied over to the internal communication structure and available in the
engine automatically

Add calculation base in customizing In IMG go to Transportation Management - Basic
Functions - Charge Calculation - Data Source Binding for Charge Calculation - Define
Calculation Bases Add new entry and use the new field for the field assignment. Set scale
base and other properties

Optionally implement BAdI or helper class

If the calculation base needs additional logic, you can use the BAdI method
GET_CALC_BASE_VALUES of BAdI /SCMTMS/TCC_BO_DATA_ACCESS . Please
refer to the BAdI documentation for details. Set BAdI flag in calculation base customizing.
You can also use the helper class approach, which allows you to extend existing helper
classes. The interface /SCMTMS/IF_TCC_CALC_BASE is very similar to the BAdI
interface. You can refer to existing helper classes /SCMTMS/CL_TCC_CB_* for sample
implementations. The BAdI or helper class is called after the value has been retrieved
from the communication structure if a field assignment is provided as well.

9.2.3 Adding a new resolution base
(Short summary — detailed description with examples will follow soon).

1)

2)

Adapt resolution base configuration. Add new resolution base to table
/SCMTMS/C_RES_BS. This used to be customizing but is now delivered as control table.
Only the resolution base name has to be maintained, all other fields are currently not
used.

Implement logic in BAdI: The Data Access Object provides a BAdI
/SCMTMS/TCC_BO_DATA_ACCESS for customer implementations which will be called
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in case no standard implementation for the resolution base is found. The method
GET_RES_BASE_KEYS needs to be implemented. Please refer to the BAdI
documentation or the standard implementation for details.

(This is a draft Version! To be completed in the next version).

9.3 Master Data Objects

(This is a draft Version! To be completed in the next version).
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