ELEKTRONIK GMBH

[
Manual tOUCh

WITH SENSITIVE TESTING

Softline ————

Toolmonitor Visu Modline ———
Conline
Boardline

Avidline

7 Visu =|@
Project Setup Events Script Visualization Info Help P|Xl|ne
/&5 MCDControls | v X | Script editor. RS SRS Y2
[ BXx|@H 1 CIE) Bl
Analog values
| Projec | -x |
; = =1 { Buston2

System.Drawing:
System.Threading;

System.Windows. Forms; ‘ Buton3
MCD. Forms; . .
4D Oprions; Applicat

*CD. Fremevosk: Ication

MCD. Framework.Options;

i

Channel 0

.Framework.Forms;
MCD. Framework.Visualization;
MCD.VISU;

namespace MCD

public partial class UserScript : VisusScript

$region Starctlp

R rr— o 0 12

—— ublic override id StarcUp() b

2 [OutputB [iver (V. i a : o
i v |7
Time Message |

@l 1

MCD Elektronik GmbH
Hoheneichstr. 52

75217 Birkenfeld

Tel.  +49 (0) 72 31/78 405-0
Fax +49 (0) 72 31/78 405-10
info@mcd-elektronik.de

www.mcd-elektronik.com
HQ: Birkenfeld
Managing CEO: Bruno Horter

Template version: 5.4 / 2018-04-09

V1.4 2018-09-03 (TS)

Register Court Mannheim
HRB 505692




mCD Elektronik GmbH Toolmonitor Visu Manual

Table of Contents

I = 1 = L 4
2.  SOFTWARE AND DRIVER INSTALLATION ....citttiuueiiiiiiiinnmnnsiiisiiimesmssssssssimmssssssssssssissssssssssssssmsssssssssssssssssssssssssssssssssssssssss 4
2.1, REQUIREMENTS ..etttiuttteiiutttesaisteeesaurateesematessasreeesaasaeeesmaeeesaabe e e s eass e e e sbs s e e s abe e e s eamae e e sas b e e e e sa b e e e s e bb e e e smba e e e sabbeeeenraeesansaeessnbeeeeas 4
2.2, STARTING THE INSTALLED SOFTWARE.....cciieuutetiiureresaiueteesanseeessreeesassseeesamsseesasaeesessaesesamsaeessanasesesbe s e sanbaeeesnbeesenraeesansaeessanneeeeas 4

3.  INTRODUCTION INTO OPERATION .....ccuuiiiiiiitrmneniiiiiiiinssssssisssiinssssssssssssimmsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 5
3.1, BRIEF INTRODUCTION ...uuteutteuteeuteeuteautesutesteesueesseesseansesusesusasseaseenseensesssesasesaeesaeesseenseanseeaseanseeaeesstenbeenbeenbesnsesasesueesaeenseesesnsenns 5

4. SOFTWARE IMANUAL ....covuttiiiintiiiiintiiiitneiiissteiessneeiesssnesssssssesssssseesesssnesssssssesessssessessssesssssssesesssseesesssnesssssssesessansesessane 7
O 1 [ TR RRRPUPPRR 7
4.1.1. OPCNING DESIGNEN ...ttt ettt e et e ettt e sttt e s et e e et e s e e s stn e e s e satneesnnneens 7
4.1.2. CreQtiNgG G INEW FOIM ...ttt ettt ettt st e e et e e et e st e e s stn e e e e snneessanneens 7
4.1.3. SELLINGS ANA POIGMELEIS ...ttt ettt ettt ettt e s e ettt s et e ettt et e nate e s aseenaseensseenaseesaneenane 8
4.1.4. AJUSEING TN MENU STIUCTUIE ...t e et e et e e ettt e e e et e e e et a e ettt s e eaassaseasssasassssasassssaessssnasansrenanns 9
4.1.5. PrOPEIEIES QNGO EVENTS........eevveeieee ettt ettt e e ettt e e e e e e ettt e e e e e ettt et aaeeesasassssesaaaessssssssasasassessnsseseaaeas 10
4.1.6. CONIOIS ..ttt ettt et et sttt at et et et e e s ae e bt et e ste st e natenae e st e st easenanenaeens 11

B2, SORIPT cuttettettete et ettt stee s bt e bt ea bt ea bt sate s bt e sbeesbe e bt eab e eae e e he e e b e e bt e bt e R Rt SRRt Sh Rt SRR e Ahe e AR e e b e e a Rt eRE e eheeeh e e eh e e b e e b e e be e bt sheesheenheenheebeenreans 13
4.2.1. R Yol g o1 e e USSR 13
O B = 1o Y20 Yol ¢ | <1 SO PP PPPRPPPPPPPPPPPPPPRE 14

3 B 5 (o) [0 -1 GO SR UURR 15

E 0 I T o 1 =5 4 A 1V =1 17 PSP 16
3 B Y (o [ (VL D Y] [ | SO UUR 18
G.2.1.5.  TEXE EQIEON .ottt ettt ettt st e sttt et s e et e st e st e sneesanee e 19
4.2.2. RUN COMMONU......oooiiiiiiieiiieeet ettt ettt s et s e st e st e st e s neesaneesaneesaneenas 23
4.2.3. RY o]0 8o 1 1111l T Lo FUUT USSP 23
4.2.4. LLaLa=Te To Lo I 0] 24
4.2.5. GIOBAI VAITADIES ...ttt ettt ettt ettt et nan e st nne et 25
4.2.6. L0 o LI T 0= e o= SR 25

4.3, REPORT .eteutteutteteete st st e s st et et et s e s ee e s beesb e e et e et e ae e s et e e b e e R e e Rt e Rt e an e s e ne s oneshe e SR e e st e et e ae e em e e e Re e b e e R e e Rt e neean e sanesreenneenne e reenreens 29

LT 1 ] 1S 34
70 B Ko T T PP PR PTOPORO 34
LT 1 7Y -SSPV PPRTTOPORTO 34

LT 0 111U L = S 35

Page 2 of 40



mCD Elektronik GmbH Toolmonitor Visu Manual

6.1.

6.2.

6.3.

6.4.

6.5.

DEBUGGER INSTALLATION ...veeuteeeuteesureesuseesuseessseesuseesuseesusessnseesssesssseesasessnseesssessnseesssesssseesnsessnsesssessnseesseesnseessseessseessseessseens 35
STARTING THE DEBUGGER ...ceiieuuiiieiteeteeeeeiitttee e e e e s ettt e e e e sesaaba et e eeeee s aabe et e eeeee s aasabeeeeaeesaanbeeaeeeeeesaanbebaeeeeeesaanssaneeeeeesasnnnnen 36
DEBUGGING THE SCRIPT ...ttttteeteeeauttttteeeeessutetteeeesssaauusttteeeaesaaaasbaeeeeeesasasbe et eeeesesanseeaeaeeeesaaassbbaaeeeesaasnseeaeeeesansansaneeeeesanan 39
USING BREAKPOINTS ...tuttttttttttttttststtistststsessssss e85 bnnnen 39
IVIONITORING VARIABLES .euevveeeeeteeessusreeesseeeesssesesasssesssssseesssssesessssseessssseesssssesssnsssesssnsesessnssseessssseesssssesssssssessnsssesesssseesnnnee 40

Page 3 of 40



mCD Elektronik GmbH Toolmonitor Visu Manual

1. General

The “Visualization Toolmonitor, also referred to “Toolmonitor Visu®, offers an easy and fast way to generate
operating and user interfaces in connection with the MCD TestManager. No external software is required. The
interfaces created using the Designer can be linked to own procedures and functions via the script editor.

Order number: # 122427

2. Software and Driver Installation
2.1. Requirements

e Windows (Windows XP® — Windows 8.1°, 32 or 64 bit)
e _.Net-— Framework 3.0

Copy the VisuMonitor.exe into a user - defined directory on the target system to install the MCD Toolmonitor Visu.

2.2. Starting the Installed Software

The software can be started by executing VisuMonitor.exe.

Page 4 of 40
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3. Introduction into Operation

3.1. Brief Introduction

On first starting of the Toolmonitor Visu, the still empty interface of the monitor appears.

-
[ Visu

== ®=

e

Project  Setup Events Script  Visualization Info  Help

Figure 1: Default Interface

To obtain an overview of the functions and possibilities of Toolmonitor Visu, a sample preset can be loaded via

Project - Presets - Sample, which offers an overview of all monitor functions.

o Import window positions

_ Presets > Default

% Closeall Sample

Local (unlock) Sy
Remote (lock) Reset window positions
‘Hide

B8 i

Figure 2: Loading a Sample Preset
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Button1

IE

Button2

Button3

¥ Visu
Project | Setup Events Script Visualization Info Help
P StandardControls l/“"’ MCDControls }/‘“’ Clock }/“" ChartReport }/"“’ ListReport }/"“‘ Frames ]
Buttons Text input
Mulit line
[ Fatbuton | [ @Pitrebuton | tetbox
[ Direct access button ]
S Rich text box
[T] CheckBox 1 [C] Line A
[C] Line B
CheckBox 2 [] Line C
[] Line D
[H] CheckBox 3 [7] Line E
Combo- & List boxes Numeric input
ftem A ftem A 0,000
ftem B =
IomB -
ltem B ltem D
tem C ftem E
ftem F O
ftem A -
(— i

ol 1

Figure 3: Sample Preset Interface

The Script Editor for the generation of own functions and procedures can be reached via the Script = Script

Editor menu item.

Script | Visualization Info

| #  Script editor

b

Virtual interface

i

Global vanables

B v
g
3

Figure 4: Open Script Editor
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4. Software Manual
4.1. Designer

Custom operating and user interfaces can be created in the Designer of Toolmonitor Visu. Standard components
and additional MCD controls are available for this purpose.

4.1.1. Opening Designer

To open the Designer of the previously created project, the desired project (here “Sample®) is selected under the
Visualization - Designer menu item.

Visualization | Report  Info  Help
Sample
Designer  » Sample
e

Figure 5: Opening Designer

4.1.2. Creating a New Form

Operate the New button in the Form menu to create a new form in the Designer. It is also possible to import an
already existing interface or to export the newly created interface using this menu. The button Clear deletes the
current interface.

&0 Designer

Form | Edit

New

Clear E
Export
Import
Save A

Save & Exit

- =

Exit

>

Figure 6: Creating a New Form

After a new form is created, a name can be assigned. This Form Title is inquired automatically and required for
creating the new form.

Enter form title

Form title

‘

Figure 7: Naming the form
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4.1.3. Settings and Parameters

A list with the settings and parameters of the selected object can be found on the right side in the Designer. These
configurable parameters are also referred to as Properties and are different for every form and control. The exact
size and position can be defined for most objects. In the case of analog displays, the minimum and maximum value

and the display scaling can be configured as well.

To change the Properties of a control / form, it must be marked in the design window (center window).

In the example below, Buttonl (left red frame) was selected. Thus, the color (upper red frame) or the text of the
button (lower red frame) can be changed in the right list.

-
&0 Designer

ST

Windows Forms

|

Button Textbox

CheckBox

[8% CheckedListBax

=4 ComboBox
DataGridView

m

T# DateTimePicker
|3l DomainUpDown

(=]

i

GroupBox
HScrollBar
Label

ListBox
MaskedTextBox
MediaPlayer

= MonthCalendar

(13 NumericUpDown

-

Form Edit Format
MCD Controls &0 porml E' 572l
Frames

IBackCoIor [] Control I

m

BackgroundimageLayout Tile
Cursor Default
FlatAppearance
| FlatStyle Standard
|E Font Microsoft Sans Serif; 8,25pt
ForeColor Il ControlText
Image [ (Keine)
ImageAlign MiddleCenter
Imagelndex [ (Keine)
ImageKey [ (Keine)
ImagelList (Keine)
j g,
| [ Tex Button1
!.,, TextimageRelation __ Overay = =
| Text

; Der dem Steuerelement zugeordnete Text.

GetValue ("Forml.Buttonl.UseCompatibleTextRendering")
GetV rml.Buttonl.UseMnemonic")
GetV Buttonl.UseVisualStyleBackC
GetV Buttonl.UseWaitCursor")
GetV Buttonl sibie™)
GetValue("Forml.Buttonl.Width")
Remote
ubl void Forml Buttonl Click()
public void Forml Buttonl DoubleClick ()

Figure 8: Properties of a Button
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4.1.4. Adjusting the Menu Structure

The structure of the Menu Tree can also be adjusted about the properties of the form. After the desired form was
selected in the Designer, the Menu Tree property is available on the right side under Properties. Here it can be
defined, under which sub - group the interface should be displayed in the Toolmonitor.

MainMenutem  (Keine)

String[}Amay [

.

FarentWindow 0

Figure 9: Menu Tree

In this example, the form is called “Test". It contains an analog voltage display. The structure of sub menu, in which
the “Test” interface is displayed, can be seen in Figure 10. “Visualization® is at first position, and thus the menu item
to be displayed in the top bar of the Toolmonitor. “Voltage® is a sub - item in the “Visualization“ menu. The next
point would then be a sub - item of “Voltage®“.

Zeichenfolgen-Editor IM

Zeichenfolgen in der Auflistung eingeben {eine pro Zeile):

OK || Abbrechen |

. >

Figure 10: Structure of the Sub Menu
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Any number of sub items can be created according to this scheme. However, this does not always ensure clarity. In
our example, the “Test interface” can be seen under “Voltage®, as can be seen in Figure 11.

-
=2 Visu

Project Setup Events Script ' Visualization ‘ Info Help

_m; test | | Voltage 4 ]_ Test i

UserScreen 2

- 36 45 54 Designer »
18 7 S n
9 81

0 %0
Voltage

mV
\/\

Figure 11: Sub Menus in the Toolmonitor

4.1.5. Properties and Events

A list of the changeable Properties and Events of a control can be found in the lower Designer window. For
example, the Remote Events of a button can be found on the first figure. The Events and changeable Properties
are different for every control. The respective Remote Events are listed under Controls. Properties of a control can
be read out using the GetValue function in the Script Editor. They can be changed using the SetValue function.

GetValue ("Test.Form.Vi=sible™
SetValue ("Test.Form.5ize™, ™

Bl o=

Figure 12: GetValue and SetValue Functions

Reactions to changes or interactions with a control or form can be designed using Events.

public wvoid Teat_Buttonl Click(object sender, EventArgs e)

Figure 13: Displaying Event
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A double - click on the desired Event switches from Designer to Script Editor, where the reactions to the
respective Event can be programmed.

etValue ("example.Buttonl.UseCompatibleTextRendering")
etValue ("example UseMnemonic")
UseVisualStyleBackColor")

etValue ("example.B
tValue ("example UseWaitCursor")
etValue ("example.Buttonl.Visible")
etValue ("example.Buttonl.Width")

Remote events:

[Py Ry By R P R ]
m

public void example Buttonl Click()

public void example Buttonl DoubleClick()

public void example Buttonl KeyDown() il
public void example Buttonl SizeChanged() (4
public void example Buttonl TextChanged() b

L

Figure 14: Properties and Events

4.1.6. Controls

The list of usable Controls can be found on the left side of Designer.

=0 Designer -
Form  Edit

MCD Contrals

[ospointe
o AnalogDisplay i
AnalogInputControl
B AnalogOutputControl
ﬁ AnalogValueDisplay
O AutoSizeled
3 BitMaskControl
Bl CIE1931Display
E+ DataDisplay

®., DigitalloControl
I DutDisplay
& DutDisplayPanel
O Led
MCDButton
MCDCheckBox
(82 MCDCheckedListBox
MCDComboBox
(& MCDDataGrid
€3 MCDHScrollBar

=3 MCDListBox
(12 MCDNumericUpDown
{71 McDPanel

{71 McDTablePanel
() MCDRadioButton
[sbl MCDTextBox
MCDTimer =
U— MCDTrackBar
s MCDVScrollBar
{71 mMcDDockPanel -

m

Windows Forms
ActiveXx
User Controls

Figure 15: List of available Controls

In addition to the standard Windows Controls, additional MCD related controls are available unter the MCD
Controls tab. These MCD Controls contain controls, such as the CurveAnalysis Control, which are not included
in the Toolmonitor by default, but can be activated via license. The difference between a standard Windows Control
and a MCD Control can be seen in the following example.
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For example, if a form with a MCD button is controlled via the TestManager, hence Remote, the button is
automatically locked on the interface and cannot be manually operated. However, a Windows button cannot be
locked and can be further manually operated (figure on the right). Thus, the desired type can be selected for every
application case. To test this behavior in the Toolmonitor, the view can be switched between Local and Remote

via the Project > Local / Remote menu item (figure on the left).

Ty

g |
(5% visu BRI % Visu =68 X

Project | Setup Events Script Visualization Info Project Setup Events Script  Visualization Info

A Seve Strg+S v Toe— —~ T

d Sa 4 X /"®® Test | "% Script editor | v X
Ve as .. -

Load

Restore
Import window positions

Presets >

g OB

X Closeall

[¥] Local (unlock
\: ; ﬁ&ﬁote (ioci:) i
q Hide —
\ B et

L \ V.

Figure 16: Windows Controls and MCD Controls
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4.2. Script
4.2.1. Script Editor

It is possible to create custom procedures and functions in the Script Editor to expand the Toolmonitor.
Programming uses the C# programming language of the .Net framework. Available .Net assemblies can be used in

the scripts.

The Script Editor mainly exists of three areas. The Text Editor, the Explorer and the Status and Debug Display.
Most settings and additional functions can be reached via the context menu of the Script Editor and are described

in the following.

»
# Visu

Project Setup Events Script Visualization Info Help

H Script editort =] Global variables |

= X H >R DO B B >R oo

11| using System;

12 using System.Drawing;

i3 using System.Threading;

14 using System.Windows.Forms;
15 using MCD.Forms;

16 using MCD.Options;

17 using MCD.Framework;
18 using MCD.Framework.Options;
1 using MCD.Framework.Forms;

20 using MCD.Framework.Controls;

Base script | ReflectionWindow | v X |[mo

—|| -

1 /7 A |l2

2 // Toolmonitor base script — ‘_R

<7 || .2 2

4 // Please note: This script is a global script for all -5;

S // tooclmonitors and instances of this toolmonitor g

6 // type at the same location (path) and ,s(—n
7 /7 non-project related!

glll 77 g

9 /7 =

v}

=

o

)

m

12:28:32.0  Script successfully compiled!
12:28:32.0  Script successfully created!

21| | using MCD.VISU;
22
23 ‘ namespace MCD
24| | {
25| public partial class UserScript : VisuScript
26 {
27 e
28| | }
29| |}
NN x
|« | i )
-
Time Message

Figure 17: Script Editor Interface
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4.2.1.1. Base Script

The so - called Base Script is a global script for all Toolmonitors and their instances. The Base Script is the

standard script that opens on first opening of Script Editor. Any other created scripts and / or tabs can access the
Base Script.

In the lower example, a “Testfunktion()” function was created in the Base Script, which is used to call a
“Testfunktiontab()“ function in the “tab1“ script. In the “tab1“ script, it is possible to access the variables (here
“Testwert”) of the “Base Script“ as can be seen in the example below.

Events

Project  Setup Script  Visuslization Info  Help Project Setup Events Script Visualization Info  Help
"7 Script editor | v X

A Script editor
3 X H 200 G 83 SH &S 82 IX OH 200 m GG @@ S0 &S89
Fesescipty | S p el it

. B : nazespace MCD
public partial class UserScript : VisuScript {) Nomespace : MCD t g3
{ public partial class UserScript : VisuScript

int TestValue = S {

3 b b [
OO W O W

public void Teatfunctiontab()
{
if (TestValue == 5)

public void Teasfunction

{

Debug ("The function main() was called"):

}

m

~
2
"
)

’

=K m
m ’ Project .,

Script ex...||f

v |2 Rn Testfunctiontab():
Time Message
10:18579  Script successfully compiled!
10:18579 fpt successfully craated!

0:18:57.9  The function malin() was called

Figure 18: Function Call in the Base Script

The Base Script of a Toolmonitor is the only script that is saved as separate C# file (.cs). All other scripts, settings,
and contents of the project are saved as .xml in the project file.

Thus, if a project with several scripts is moved to a different PC, the project file and the corresponding Base Script
must be moved. The advantage of this structure is that several scripts and several different Toolmonitors can
access the content / functions of the Base Script at the same time.
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4.2.1.2. Explorer

The Script Explorer and / or Project Explorer can be found on the right side of the Toolmonitor interface. Here,
the inserted Usings, as well as the existing variables and functions are displayed hierarchically (Script Explorer)
and / or the different scripts are listed (Project Explorer). When double - clicking on an element, the cursor in the
text editor jumps automatically to the respective position in the source text.

Script editor (@]
2 X [¢ W+ . [TIE) ‘
Analyze - X
= l —fl =[] Uni:
A =-{) Namespace : MCD
(3-%4 Class : Analyze
4% Class : MainForm
=% Class ; UserScript
¥ Field - Analyze
3 Feld : ManFom
5% Method - AddTreeViewNode
© Method : Analyze_LoadButton_Click
@ Method - Intizlize UserScreenControls
¥ Method : Scrptinitisized
4% Method - TreeViewAfterSelect

AddT ode (Analyze.TreeView.Nodes, rootNode):

private void TreeV:
{

IpStepNode temp
44 if (temp == null)
45 {
46 Znalyze.TextBox.Text = string.Empty;

Select (object sender, TreeViewEventArgs e)

e.Node.Tag as IpStepNede:

48 else
{
Analyze.TextBox.Text = temp.Value ?? temp.GetType().Name:
}
¥

private static void Add
55 ¢
s6| TreeNode treeNode

eViewNode (TreeNodeCollection nodes, IpStepNode value

nodes.Add (value.GetType () .Name);

57 treeNode.Tag = value:

58 if (value.Nodes != null) =

s9] {

€0 foreach (IpStepNode ipStepNode in value.Nodes)

61 {

62 AddTresViewNode (treeNode.Nodes, ipStepNode):

€3 )

64 }

5 S

66|

67| #endregion Analyze -

| « [ - m—] ' Project explorer | Script explorer
v (b Rn

Time Message

11:55432  Script successfully created!

Figure 19: Script Explorer

The so - called Script Explorer displays all namespaces with their respective classes, all functions, and all created
variables hierarchically. When double - clicking on one of the displayed elements, the cursor in the text editor jumps
automatically to the respective position in the source code.

- Unit :
=-{} Namespace : MCD
=44 Class : Analyze
! @ Constructor : Analyze
@ Field : Fom
@ Field : LoadButton
@ Field : TextBox
@ Field : TreeView
144 Class : MainForm
@ Constructor : MainForm
(=)-“4$ Class : UserScript
3% Field : Analyze
3% Field : MainForm
5" Method : AddTreeViewNode
@ Method : Analyze_LoadButto|
@ Method : Inttialize UserScreen
@ Method : Scriptinitialized
5" Method : TreeViewAfterSelec|

< m | »

Project explorer I Script explorer I
Figure 20: Displaying Script Explorer
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The so - called Project Explorer contains an overview of all available scripts. Double - clicking on a script opens
the respective script automatically.

r:'u---j Scripts
=) Base script
= Analyze

-2 UserSereenControls

Project explorer I Script explorer |
L

Figure 21: Displaying the Project Explorer

4.2.1.3. Context Menu

The different options and settings of the Script Editor can be reached via the Context Menu. For this purpose, the
right mouse button is clicked within the editor. After clicking, the Context Menu, shown below, opens. An overview
of the individual functions of the Context Menu items can be found in the table below. Some of these functions can
also be reached via the icons in the top menu bar of the text editor.

/o Scripteditor 2] Global variables |
2 I+ D™ G e &8 &5 81
“Base script | ReflectionWindow |

Cut
Copy
Paste
Delete

Select all

Undo
Redo

28 [y find
Replace

Print

Options

Creste with debug information
Launch debugger

Open reflection windew

Goto line

Code snippets
Format source code

Toggle region cutfines  StrgrO
Update user sereen controls

Add project tabulator

Delete project tabulator

Import al..

StrgeX
Strg+C
StrgeV

Entf
StrgeA
ez [
StrgeY
StgeF
StrgeH
Stig+G
StegeW
Stges

Figure 22: Context Menu of the Script Editor
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The following table shows the Context Menu items, the corresponding functions, and, if available, the

corresponding icons in the toolbar.

Context menu Description

Import Imports an existing script
Export The created script can be stored externally
it | Create Creates the script
Fun Runs the script
Stop Stops a running script
Create with debug information | The script is created with debug information
Launch Debugger Launches the debugger
Open reflection window The overview window for the project opens. Right click for refresh
4 | Cut The selected text/code is cut out
Copy The selected text/code is copied to the clipboard
Paste Text/code is inserted from the clipboard
Delete The selected text/code is deleted
Select all The entire content of the script is selected
@ | Undo Undo the last step
s | Redo Repeat the last undone action
% | Find Opens the search window
& | Replace Open the search and replace window
Goto line Jumps to the entered line
Code snippet Here you will find often needed, ready-made pieces of code
Format source code The code is automatically formatted
Toggle region outlines #regions are collapsed / expanded
Update user screen controls Updates the created user interfaces
Add project tabulator Adds a new tab (tab) to the project
# | Delete project tabulator The currently opened tab will be deleted
2 | Print Prints the script
] | Options Opens the syntax setting of the Script Editor
Import all... Imports all scripts from an MCD Toolmonitor XML file

Figure 23: Function Overview of the Context Menu
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4.2.1.4. Status Display

The third area with the Status and Debug Display is located at the bottom in the Script Editor window.

Script editor =)

L =
- x | [ EE——
=|| 5-led Unt
R Ly & ~ - =-{} Namespace : MCD
AddTreeViewNode (Analyze.TreeView.Nod r Node) ;
5 e de (Analyze.TreeView.Nodes, cotNode) @93 Cass : Analyze

-3 Class - ManFom
(=-¥§ Class - UserScript
/@ Field : Analyze

41 private void TresViewAfterSelect (object sender, TreeViewEventArgs e)

42 { ¥ Field : MainFom

s ¥ Method : AddTreeViewNode
43 IpStepNode temp = e.Node.Tag as IpStepNode: 2

43 If: (temp. == null) ¥ Method : Analyze_LoadBution_Click
5 ¢ ¥ Methed : Initiakze UserScreenControls
2= W Method - Scriptintialized

46 Analyze.TextBox.Text = string.Empty:

- g I = By 49 Method - TreeViewAfterSelect
4 else

49 {

S0 Analyze.TextBox.Text = temp.Value ?? temp.GetType () .Name;

51 }

52 }

=3

54 private static void AddTreeViewNode (TreeNodeCollection nodes, IpStepNode value

SS {

56 TreeNode treeNode = nodes.Add(value.GetType() .Name);

57 treeNode.Tag = value;

58 if (value.Nodes != null) =

59 {

€0 foreach (IpStepNode ipStepNode in value.Nodes)

61 {

62 AddTreeViewNode (treeNode.Nodes, ipStepNode):

€3 }

64 }

&5

68

67 #endregion Analyze -

« i 3 Project explorer Script explorer I

Time Message

11:5543.2  Script successfully created!

Figure 24: Status Display

This area allows debugging individual functions and commands via the Debug line and button. Furthermore, the
bottom window also displays status messages and Debug outputs.

To call a desired function, the name of the function is entered into the Debug line and debugging is started with
Debug button on the right. A Debug command is available to display variable values for test and verification
purposes. In the example below, the “Main() method* is called and the values of variables Testvalue O to
Testvalue 5 are outputted in the Debug window.

The entered Debug commands are saved in the Registry and can be selected again for another call.

13|l namespace MCD _A' a_‘.“
14| | € T
15 public partial class UserScript : VisuScript E
16 i =2
17 public override wvoid Main() g
i8 { —
19 for (int i = 0; i < 5; i++4) [
20 { &£
21 Debug ("TestValus", i, "has the valus:", i): ﬁ.
22 ¥ =2
23 5
24 i 3
25 } |
26 }

27

J: . +

- (b oo ]

Time Message

09:28:062  TestValue 0 has the value: 0
09:28:.062  TestValue 1has the value: 1
09:28:062  TestValue 2 has the value: 2
09:28:.062  TestValue 3 has the value: 3
09:28:062  TestValue 4 has the value: 4

Figure 25: Debug Output of the Main() Method
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4.2.1.5. Text Editor

The actual Text Editor for source text creation can be found in the left window of the Script Editor.

| Seript editor

|+ N Y | @ “NE RN

AdaTresViewNods (Analyze.TreeView.Nodes, rootNode):

private void TreeViewAf:erSelect(chject sender, TreeViewEventirgs e)
i

IpStepNode temp = e.Node.Tag as IpStepNodes

i (temp == null)

t

Analyze.TextBox.Text = string.Empty;

3

else

«

 Method - Analyze_LoadButon_Click
¥ Method - ntiaizeUserScreenControls

¥ Method : Scrptintisized
¥ Method - TresViewsherSelect

Rnalyze.TextBox.Text = temp.Value 77 temp.GetType().Mame;
)

private static void AddTresViewNode (TreeNodeCollection nodes, IpStepNode vialue

TreeNode treeNode = nodes.Add(value.GetType().Name):
treeNode.Tag = value:
if (value.Nodes != null) =
{
foreach (IpStepNode ipStepNode in value.Nodes)
<

AdaTresViewNode (treeNode.Nodes, ipStepNode):
)}
1
3 £l

4endregion Analyze -
= v Project explocer | Script explorer |

v | b Rn

Time Message
1156432  Script successhully crested!

{

Figure 26: Text Editor Interface

If you start with an empty script and do not want to enter the required Usings manually, any character can be
written into the empty text field. After clicking on the Create command of the Context Menu, the required usings are
inserted automatically.

! ‘J*M:*« - — - /" Script editor |
A X | d + A RO L BaE © W e 8 - = pe
EX JH 2000 B B 8 &S 2
(e~ g “test | test |

1 using System;
2 using System.Drawing:
3 using System.Threading:
4 using System.Windows.Forms;
S using MCD.Forms;
6 using MCD.Options:
7 using MCD.Framework:
8 using MCD.Framework.Options;
9 using MCD.Framework.Forms;
10 using MCD.Framework.Controls;
11 using MCD.VISU;
12
13 namespace MCD

| « = 14 {

Figure 27: Entering Usings into the Empty Script
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The Text Editor offers different possibilities for automatic code completion (Intelli - Sense). This way, properties and
functions can be displayed for existing variables. If you enter a period after a variable, the available functions and
properties are displayed automatically. In the figure below, the properties of a double variable are called to convert
it into a string (the “.ToString()“ method is used for this purpose).

&0 // Calculate needed time and voltage steps to reach
61 // desired voltage
€2 int sampleCount = (int) (timeMs / samplieRate):;
63 double voltageResolution = voltage / sampleCount:
684
65 voltageResolution.l
1) =
67 // Set output to i S LSS
2 - o R i ¥ Equals
E; fo‘(lm. i=1; i<=s @ GetHashCode
70 SetValue ("HSEQ) S tageResolution®i) )
71 Thread.Sleep( 2 GetTmCode
72 ) W ToString
73 »
74 // Switch visualization LED off
75 SetValue ("Sample.Ledl.LedTvpe™, "GreenOfflse"):

Figure 28: Code Completion (variable. / function.)

Furthermore, operator this. and a Context Menu can be used to call the available functions. The example shows
the call of the SetEvent() function. For this purpose, simply enter text “this.“. After the period is entered, a window
opens automatically, displaying the functions and their parameters. Select the desired function via double - click or
enter.

“9] PELVALUS | BORVILTY eV diTg o 2l &

28| SecValue ("HSEUIreg720.Ureg", "10%):;

EG? SetEvent ("HSEUIreg720.PowerOn”™);

31| this.SetEvent

=r Voo

“; —_— W RegsterUserData s e
;5§ . "RA;:“ © Sample_Button1_Click :';ax:;:i:" utco
B : s ¥ Sample_helpButton_Click O

Jf‘ ‘:‘thc ¢ SavePreset | 3

o ¥ ScriptActiveDebug 2

ot seoval v soptstartp i

ani S - [F{oubic vod SetEvent (sting name))
Jlt m

Figure 29: Code Completion (.this)
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If you have entered the correct function name, the possible parameters are displayed when you enter the open
parenthesis. If the used function is overloaded, you can select using the arrows to display the different parameters.

26| 2 public override void Main()

27 {

28 SetValue ("HSEUIreg720.Ireg", "4"):

29 SectValue ("HSEUIreg720.Ureg", "107%);

30 SetEvent ("HSEUIreg720.PowexrOn");

31 this.SectValue (|

32| | 1 |&10f 3% void CamtecScipt. SetValue (string name, double value))
33

Figure 30: Displaying Parameters

Detailed help regarding programming - specific questions is available via the integrated Microsoft online offering
(MSDN). Keyboard shortcut “Ctrl + F1“ opens “MSDN* automatically in your internet browser. You can mark a
keyword and / or place the cursor into the word to call up the “MSDN help* for this keyword via “Ctrl + F1“. In the
figure, the document for keyword “double” has been called up.

il @ http://msdn.microsoft.com/en-us/library/System.Double.aspx

msdn United States (English) | Signin | E_]\

Home Library Learn Samples Downloads Support Community Forums Search MSDN with Bing E

* MSDN Library
.NET Development

sl Double Structure

.NET Framework Class Library '
.NET Framework 4.5 | Other Versions ~ 1 out of 1 rated this helpful - Rate this topic

* System
“ Double Structure
» Double Fields
¥ Double Methods
» Double Operators

Represents a double-precision floating-point number.

Namespace: System
Assembly: mscorlib (in mscorlib.dll)

4 Syntax

c¢ [ cor [ 2| B

=

[SerializableAttribute]

[ComVisibleAttribute(true)]

public struct Double : IComparable, IFormattable,
IConvertible, IComparable<double>, IEquatable<double>

The Double type exposes the following members.

4 Methods

< m »

Figure 31: MSDN Online Help (Ctrl + F1)
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The source text presentation can be adjusted via the item Options in the Context Menu. For example, the colors
for certain keywords, strings or numbers can be defined here. Furthermore, the number of spaces for a tab or the
division of the editor window can be adjusted as well. The figure shows the main page of the Options.

{23 Options

> Bz S .

Forts and Colors | || Word Wrap [V Vertical scrol bar  [T] White space

::m [~ Highlight Urls [7] Hortzortal scroll bar (7] Line modificator
[/ Draganddroptedt [V Forced scrofbars || Line separator
Gutter&Margin
[¥] Show Gutter Gutter width: 16
7! Show Margin Margn postion: 0
Line Numbers
[ Show Line Numbers
[V Display on Gutter

Figure 32: Script Editor Options (Context Menu)

If you would like to display and edit different areas of your script in parallel, a second window can be opened. This
window can be opened via the rectangular top right button (via the scrollbar). Move the mouse over the button and

pull open another window from the top.

e IS ]
| Project | Defau |

23 * button selecting "Create". » Eplorer

22 */ - Unit :

23 =-{) Usnglist:

24 // Start the main-function by clicking mouse right pt {} Using : System

25 // and select "Run". =| {} Usng : System Drawing
26| public override void Main() | {) Usng : System.Threading

27 { {} Usng : System Windows, Forms
28 SetValue ("HSEUIreg720.Ireg", "4"); i-{} Usng : MCD.Forms

29 SetValue ("HSEUIreg720.Ureg", "107"); {={} Using : MCD Options

30 SetEvent ("HSEUIreg720.PowexrOn"); +{} Usng : MCD Framework
31 } 1+{} Usng : MCD.Framework Options
32 i i{) Usng :MCD Framework Forms
33 // This function is called after pressing button i ~{} Usng:MCDCAMTEC

34 | /7 1 =-{) Namespace : MCD
:—[—m_—ﬁ = =43 Class : UserScript
I @ Method : Main

32 - ¥ Method : Sample_Button1_Click [
33 // This function is called after pressing button 8 "Mahod:Ranv

34| | // "RampOn™ in your visualization "Sample”. ‘)Mded:Smph_hdp&ﬂon_Chck
35| public void Sample Buttonl_Click()

36 {

37 SetValue ("HSEUIreg720.Ixeg", "4%);

38 SetEvent ("HSEUIreg720.PowerOn");

33

40 // Start ramp function in async-mode which allows

41 // the power supply to update the output.

42 SetEvent ("Script.Ramp.Async"™);

43| | } E

44

45| E // Ramp function

46 // This function gets its paramecers from controls ~

47| | // in your visualization.

48| = public void Ramp ()

49 {

50 // Switch visualization LED on

S1 SetValue ("Sample.Ledl.LedType”, "GreenOnlé"):

52

53 // Buffer parameters from visualization controls

54 double timeMs = Convert.ToDouble (GetString("Sample.NumericUpDow

JSS double voltage = Convert.TcDouble (GetString("Sample.NumexricUpDo ™

« n ] ’

|09:20:40.2 Script successfully created!

Figure 33: Second Window (Top Right Button)
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4.2.2. Run Command

Using this command, the Main() method is exclusively called in the script asynchronously, assuming that it is
available. There are two possibilities to execute the Run command:

jiScnrpt“\ Visualization  Inf¢
‘;.( Script editor

| =0 Virtual interface

Global varizbles

|
{

Run

v

Stop

Figure 34: Possibility 1 (Script > Run)

Import
Export

Create

Run
Stop

Figure 35: Possibility 2 (Right click > Run)

4.2.3. Stop Command

A possibly running script will be stopped. There are two possibilities to stop the running script:

Script | Visualization Infi
o Scrpt editor .

=3 Virtual intesface

Z] Olobal variables

b

Run
@ Stop

Figure 36: Possibility 1 (Script > Stop)

Import
Export
Create

Run

, Stop

Figure 37: Possibility 2 (Right click - Stop)
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4.2.4. Integrating DLLs

External .Net assemblies can be integrated into the script engine of a Toolmonitor via the script settings. Their
content will then be available in the Toolmonitor.

As can be shown in the figure below, three important .Net assemblies are already integrated by default for new

projects. The System.dll, the System.Drawing.dll and the System.Windows.Form.dll.

-
Options

otz

Categories

Script

General
Logger
Script
Visualization
Status light

Script options

.

Figure 38: .DLLs in a New Project

In order to integrate further .Net assemblies, the name of the .DLL is entered into the list and confirmed with “OK”
as shown below. Here, the System.Xml.dll and a self - created ClassLibraryBeispiel.dll were integrated for

demonstration purposes. It is important that the .DLLs are in the same directory as the Toolmonitor. To jump one
line lower in the input window, ,Ctrl + Enter” must be pressed.

r Yy
Options &
Categories Script
General Net references
Logger System di
Seript System Drawing.dil
Visualization System.Windows Forms di
Status ight
Report
Remoting
User settings
Tools
Scipt options ([ ok ][ cancel |
S

Figure 39: Newly Added .DLLs
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4.2.5. Global Variables

Using the Global Variables window, global variables can be created, deleted or changed.

Scnpt | Visualization Inf
&  Script editor

~2  Virkual interface

2] Global variables

Figure 40: Opening Global Variables

New variables can be added (“Add“) or deleted (“Delete®) via right click. Four data types (Real, String, Vector,
StringVector) are available. The syntax for the respective data types can be seen in the example below.

Global variables =Y
Typ Name Value
Rezl integer_test 20

String string_test "hello world

t stringvecior lest [“helflo world™]

Figure 41: Examples of Global Variables

4.2.6. Virtual Interface

Using the form for the Virtual Interface, the Toolmonitor functions which are available there can be executed and
tested. It presents the interface for communication via the COM interface.

Project Setup Events 'Scri;" Visualization  Inf
S saptedior]  |@ Sciptedtor |

DX [ 4 @ [ Vitualinterface

i
o — [

Ipt | test ° 4 =} Global varizbles ‘
1 using System; |
2 using System.Dr b Run
3 using System.Th| @ Stop

Figure 42: Opening the Virtual Interface

Page 25 of 40



mCD Elektronik GmbH

Toolmonitor Visu

Manual

To control a Toolmmonitor via this interface, the Toolmonitor must be registered as COM server first.

Time Command Name Valve Comment
1427384 SetEvent Adapter GoHome Goto home position
14:27:442 GetValue Adapter.IsMoving 0 Get is moving status
1427515 SetValue Adapter XPosition 100 Set X position
14:28:026 GetValue ControllerX Veloci 100 Set target velocity
EJ Adapter + || Name Value Commert o3
Hat - Quick stop "F Adapter GoHome Goto home position
Homing : Start homing Adapter Halt Quick stop
. IsMoving : Get is moving st Adapter Homing Start homing
- IsReferenced : Get is refer Adapter lsMoving Get is moving status
- SetPostion : Goto DUT 1 Adapter lsReferenced Get is referenced status
- SetPostion - Goto home vi || Adapter SetPosition ouT1 Goto DUT 1
i ShutdownAl : Shitdown & || Adapter SetPosition X/Y Home Goto home via postion inte
i+ XPostion : Set X position Adapter.ShutdownAll Shutdown controllers
- YPostion : Set Y position Adapter XPosition 100 Set X position
- Z1Position : Set Z1 positior || Adapter YPosttion 200 Set Y position
i - Z2Position : Set Z2positior .. || Adapter Z1Posttion 300 Set Z1 posttion -
| 7 p—p—— ’ < . — »
Name  ControlierX Velocty Comment  Set target velocty [ wae || update |[ up |
Vave 1000 | Red |[ Dl |[Down]

Figure 43: Virtual Interface

All possible commands for the Virtual Interface can be displayed by right - clicking “Add Defaults” in the virtual

interface.
Project Setup Events Script  Visusizaton Info  Melp
T paahyze | Sceipt editor V< Virtual interface | - X
Time Comerang Name Vake
Neme Vehse Comment.
— M
Select
Woeite
Read
1
Move up
Move down
Sort i
Delete
Oelete sl
| Adddefauns
Load
Save
fT_] Show tree view
E Show comments
Copy
Copyall = —
Name ! Wite M

Figure 44: Displaying the Defaults
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Before adding the commands a second time, they should be deleted by right - clicking “Delete All’. Otherwise,

every command will appear twice in the list.

Virtualinterface e — =]
Time Command Name Value Comment
ClearEverts * || Name Vahue Comment &
EvertCount CearEvents SetEvert £
& GlobalVasables Currert Praset | | SetVahun, GotSong
2 Delete EvertCourt Select GetValue
[ Teatt GhbalVasables. Dolete Wit Delotes the variable “Test1" (SetEx
4. Bxts GlobalVasables, Exsts s Checks. f the vanable “Test1” exs
= Get GlobalVarables Get. Te| Read Readthe value of the global variab
| T Teatt GiobalVasables Get Ty Move Fetuma the type of the variable “Te
4 GetType GiobalVarables SetRed ¥ Sets the global vatable “Test1 to'
- SetReal = || GobalVasables SetStry Move down 3 Sets the giobal vasable "Test3" 1o
& SetStream || GlobalVatables SetSi Sont - Sets the global vatable “Test2" to1
- SetStng GlobalVarables Set St §C DEF . Sets the global vasable “Test4™ to
s 3':'::95“"' || Pdemarens Delete SetEvert
ans £
ItedaceNames | o [ Delete all GntSkirg
{ Gt InteaceType Itedace - GetValue, GetSining
sy p5d il IsVakdCardhame Giobd Add defaults GetValus
¢ wmw" || 1sVabcCarstiame. Scrof GetValue
d. Ve IsVabdCardliame Vit 102 GetValue
- NextEvent || Loglevel Save SetValue
Reset TocknontorLockidert MainForm. Form. Accept| - SetValue, GetValoe, GetString
&St MainForm Fom Accesd 7| ShOW tree view SetVaiue, GetVakue, Get Sring
- ShowManMeny M-b,-i-xznﬁ-@_hl—gT] Show Qb i Gablinkon (st Qrinen
Tanlmandant onleldat S 3 2
Copy P—
Name Commert | Copyat [ e | [w |
Vo [ Fess vise | (Down]

Figure 45: Deleting All Commands

A more detailed documentation of the available commands and parameters can be found in the class

documentation of the General Help and in the specific help.

'-,- Vi

Posct Setwp  Evnts  Scrpt  Visukzation nfo  Help
=2 Aralyze | F Scrptedtor © o Virtual mterface | X
Tere Command Nare Valoe Cemment
@ Anaye Pamo Vase Commert 2
“'E';_"-S's‘f"":' Gasite e SetVue, GetVakoe Get Stang
EvesiCourt - GetVehoe Fralyze Fom SetVelue. GetVale Get Sting
th Giobelvaebis fraiyae Form SetVaboe. GelValve, Get Sting
deManMeny - SetEvent Foslyze Fom SetVaue, GetValce, Get Sting
Hedasetanes | GelStisg Podyze Fom... SetVaue, GetValue. Gt Sing
i+ htefaceType fodlyze Fom SetValue, GatVahe GetSng
3 EValcCariName Fralyae Fom SetValue. GatVakse. GetSwng
Loglevel - SetVahe fealyze Form SetValue. Get¥ake. GetSiang
& ManFom foalyze Fom SetVahue. GetVake. GetStang
MNestEvert | ety Feayze Fom SetValue. GetViske GetSiang
Reset TecknondorLackident | SetEvert Foalyze Fom SetValue, GetVakie GetStang
& Serpt fraiyze Fom SetValue, GetVake GetSting
Showhanhenu : SetEvert fedyze Fom SetVabue, GalVakow. Get Sting
;Wm SetValon. GatSIN | 5ty Fom SetValue, GelVake Get Sing
rm::h:\‘v: SetValon. oSN | 1oy ng Fom... SetVedue. GetVee Get Sting
b P S Fodyze Fom SetValue. Getvale. GetSing
UseScrowr Aoalyze Fom SetValue, GatVake. GetSng
fralyze Fom SetValue. Gat¥ake GetSing
fediyze Fomm SetVakue, GetVako, GetSing
foayze Fomm SetValue. GetVake. GetStang
Feayze Fom SetVahse, GetVake GetSang
o o gV || uoe Forn S:0his, Gel¥olen. e g -

Figure 46: All available Commands for the Virtual Interface
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Double - clicking on an element (here: Global.Variables.SetReal. Testl) applies its properties to the Name, Value
and Comment fields (bottom). In the example here, the value of the “Test 1 variable is set to 10. The commands
for reading and writing can be sent using the Read and Write buttons. Alternatively, the Read and Write
commands can be reached via right mouse click. The return values and results of the instruction then appear in the
window at the top of the form.

Virtual interface =]
Time Command Name Valuve Comment
14:18:286 interfaceType GlobalVariables.S SetValue Sets the global va
1418:286 SetValue GlobalVanables S 10 Sets the global va
ClearEvents : SetEvent + || Name Value Comment -
- CumentP; : G pa
Ot Gi‘:‘,:‘ﬂ‘e Gk GicbalVarizbles Get Test1 Readthe value of the global variable "Test1" (GetValue) E
= GlobalVai A GlobalVariables Get Type. Test 1 Retums the type of the variable “Test1” [D=Unknown, 1=Real, 2«String, 3=Vector, 4=StringVector] (GetValue) k=i
&) Delete GlobalVariables SetReal Test1 1 Sets the gobal variable “Test 1" 1o the real value: 1 (SetValue)
| . Test1: Deletes the variable “Test1" {SetEve|= ||| GlobalVariables SetStream Test3 123 Sets the global variable “Test3" to the vector: [1, 2, 3] (SetStream)
= Exists GlobalVariables.Set String. Test2 ABC Sets the global variable "Test2" to the string value: "ABC" (SetValue)
Test1 : Checks, fthe variable “Test1" exists| ||| GlobalVariables SetStingStream Test4  ABC DEF ... Sets the dlobal vasiable “Test4" to the string vector: ['ABC", "DEF", "XYZ'] (SetSting Stream)
2 ‘ HideMainMenu SetEvent
Test1: Read the value of the global vanable| InterfaceNames GetString
| & GetType Inteface Type. IntefaceName GetValue. GetString
Test1 : Retums the type of the vaniable "Tes || IsValdCardName GiobalVariables GetValue
£ SetReal e IsValidCardName Script GetValue
. 91;; 1: Sets the giobal variable "Test1™toth || jsValdCardName Vitual intedace GetValue
- m
i s LogLevel SetValue
) Sd;’:sll : Sets the global vanable "Test3" to th MainForm, Form AcceptBution SetValue. GetValue, GetString
=] ng
MainFom. Form AccessbiltyObject Value, GetValue.
Test2 : Sets the global vanable “Test2"to th ~ nm-‘orm m s S:\:u: Ga. ’a!ue Settng Al
« n » « m | »
Name  GlobalVarables SetReal Test1 Comment  Sets the global varable "Test1" to the real value: 1 (SetValue) Wite Add Up

Value 10 | Read Update | | Down

Figure 47: Read / Write Commands
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4.3. Report

Using the menu Report, a user - defined report can be created depending on the Toolmonitor and the settings in
the setup. To activate this menu item, the number of Report Views must be created in the options of the
Toolmonitor. These are independent forms, in which different reports can be designed and created via FastReport.

H Mumber of report forms (B =
- Script

- Status light

- Report

- Remoting

i User settings

Report options [ QK J ’ Cancel

Figure 48: Changing the Number of Reports

To create a new Report View select the Report tab under Setup = Options in the menu bar as described here
and adjust the desired number of forms in the selection box. In the figure below, three forms were created. After
creation, the additional Reports option appears in the menu bar. Here, it can be selected between the created
forms.

Report view 1

Report view 2
Report view 3

Figure 49: Opening the Report View

After the created Report View was opened as shown above, an empty interface appears with the menu bar shown
below. Four buttons are available at the top of the menu: Refresh, Load report, Designer and Export.
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The Report preview can be refreshed via the Refresh button. For example, if a time is displayed or a change was
made in Designer, it can be refreshed here. For this purpose, the Designer must be exited. Otherwise, an error
message appears at the bottom of the screen.

r -
» Visu

Project Setup Events Script Visualization Report Info Help

0 Report view 1

(=3 Drucken [ |==| Spehem ~ N|M & e W 4 lvonl p M | Schiiessen

Figure 50: Refresh Button

An already available report can be loaded via the Load report button. During this process, the Designer must be
exited. Otherwise, an error message appears at the bottom of the screen.

7

* Visu
Project Setup Events Script Visualization Report Info Help
=P Report view 1

(= Drucken (2] [?ﬂSccu:hem - NIM &) 5 WM 4 1lvonl p M | Schliessen

Figure 51: Load Report Button

The FastReport Designer opens via the Designer button. Using the Designer, layouts for new reports can be
created as well as existing reports changed and / or edited. A detailed description of Designer and all available
components can be found in the FastReport User's Manual under
https://www.fast-report.com/public_download/FRNetUserManual-en.pdf.

-
7 Visu

Project Setup Events Script Visualization Report Info Help

“© Report view 1
T e
) Drucken [ [ Spechen ~ 4 R[] &) =) & | H 4 livoni p [} | Schiiessen

Figure 52: Designer Button
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Using the Export function, the report can be directly exported (see example “Beispielbericht.html* below). If no
specific path is indicated, but only the file name, the export is stored in the directory, where the Toolmonitor can be

found.

r »
¥ Visu

Project Setup Events Script Visualization Report Info Help

/7 Report view 1 I —
[ Refresh | | Load repon J | Designer 1' Bpot | Beispielbericht.html
(&) Drucken [ [ Speichem ~ 4 A3 |M) &) o @] | H 4 1vonl b P | Schiessen

Figure 53: Export Button

In addition to the four described buttons, several icons are available in the toolbar. The report can be printed via the
Print icon as in any Windows application.

.
¥ Visu

Project Setup Events Script Visualization Report Info Help
“C Reportviewl |
(&) Orucken | [ Speichen ~ 54 M) 2] of G| W 4 1vonl p P | Schiessen

Figure 54: Printing the Report

Already existing reports can be opened via the Open icon.

-
¥ Visu

Project Setup Events Script Visualization Report Info Help
5 ‘5‘°Reponviewl
= e -

ﬁml‘—'—.llﬁm'L‘H':g_];J 0|4 4 1ivonl p P | Schiiessen

Figure 55: Opening the Report

The created report can be saved in different formats using the Save icon. The following selections are supported:
PDF, ODS, ODT, Excel, XML, RTF, HTML, text, CSV, BMP, Jpeg, Tiff, and Gif.

-
2 Visu

Project Setup Events Script Visualzation Report Info Help
%5 Reportview1 |
| Refresh | | Loadrepot | | Designer | [ Ewon

() brucken [ [ speichern -0 MM 2] & & | W 4 1vonl b P | Schiessen

Figure 56: Saving the Report
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Using the Search icon, the report can be searched for keywords.

-
2 Visu

Project Setup Events Script Visualization Report Info Help
| %% Report view1 |
| Refesh | | Losdrepos | | Desgner || Boot |

@W_Q‘Bm-:magjg_ellui 1von1 p P | Schiessen

Figure 57: Searching for Keywords

The report can be displayed in a frame using the Frame icon.

-
C*_n Visu

Project Setup Events Script Visualization Report Info Help

Val 1
| Refresh | [ Loadrepot | | Desgner | [ Egpot |
@mdam-gﬁljlrgg|ﬂq tlvon1 b Pl | Schiessen

Figure 58: Showing / Hiding the Frame

The paper format or the report dimensions can be adjusted using the Setup Page icon.

r.
¥ Visu

[ Project Setup Events Script Visualization Report Info Help

9 Report view 1 |
[ Refresh | [ Loadrepot | [ Desgner | [ Epot |
& oucen (=7 [ soechern - 52 | T[] @1 W 4 [ tlvenr b | schessen

Figure 59: Editing Page Layout

The Designer can be directly accessed and the report edited via the Edit Report icon.

r.
¥ Visu

Project Setup Events Scrpt Visualization Report Info Help
| % Reportview1 |
| Refresh | [ Loadrepot | [ Desgner | | EBpot |

() Orucken [ [ speichem ~ 1 MM 2|« J&l | 4 | tjvn1 b M | Schiessen

Figure 60: Editing Report in the Designer
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Using the Watermark icon, an image, or text can be added to the report as watermark.

r -
¥ Visu

77P;o}e<t getup Events Script Visualization Report Info Help
|50 Report view1 |
[_Refresh | [ Loadrepon | [ Desgner | [ Ewot |

& Orucken (=] [ speichem - 7] M [T &) «ffE] M 4 | 1lvon1 b P | Schiessen

Figure 61: Inserting a Watermark

This toolbar can be used to switch between all available pages of the report.

i .
2 Visu

Project Setup Events Script Visualization Report Info Help

7, /o Repon;iew 1 [

| Refresh | [ Loadrepon | | Desgner | [ Epot |

@) orucken [ [ soechen - 1 M1 2] of GIW 4| ivoni b M |schiessen

Figure 62: Displaying a different Page

The Report view form can be exited using the Close button.

~
¥ Visu

Project Setup Events Script Visualization Report Info Help

/% Reportview1 |

| Refesh | | Loadrepon | | Desgner | [ ot |

& Drucken [ [ Speichen ~ 4 M 2] «f @) | M 4 lmlbﬂim

Figure 63: Closing the Report
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5. Events

Here, the views for the log and trace messages can be accessed.

Events | Serial line

y Logging !
Trace

Figure 64: Events Menu

5.1. Logging

Using this menu, the log messages view for general events, warnings, errors, etc. is called up.

 Logging Il _ - =]

Modul Object Level Message

[

Serialline SeriallineMainForm Info Serialline started

Serialline MCD.Framework.Forms.FIDI Info Port open

[

Serialline MCD.Framework.Forms.FIDI Trace Write message: 3F
Serialline MCD.Framework.Forms.FIDI Trace Read message: 3F VS.93 Video-Analyser/Generator SD M

2 2
25 2
2 2
2 2

[
[

Figure 65: Log Monitor

5.2. Trace

Using this menu, the trace messages view (sent and received messages) is called up.

| _
Trace TS . o =

13: : 3F [Read firmware]

13: : 3F V9.99 Video-Analyser/Generator SD MCD-Elektronik GmbH 2012-03-07
13z - 51 00 [Select input FBAS 1]

13: : 51 [Select input FBAS 1]

13z - 74 [Read status and recognized input norm]

13: : 74 3A [Read status and recognized input norm]

< i

Figure 66: Trace Monitor
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6. Debugger

Using the Debugger, you can debug scripts in the MCD Toolmonitor. The Debugger can be called directly from the
script. This simplifies the creation of your C# functions. The user interface of the Debugger is shown in Figure 67.

File Edit View Debug Tools Window Help

SRR | - 1=Ra

2 | | ‘:9;3[;3(?‘__5 Hex B'i

_~Visu.ProjectScript.724.csa | ~ X || Solution Explorer - Solution ... v & X
Debug () ; E

[m Solution 'VisuMonitor' (0 projects)
- <.# Miscellaneous Files
... ¢#] Visu.ProjectScript.724.cs

int start = 100;
int interval = 10;
int length = 20;

int counter = start;

for (int i = 0; i < length; i++)

"

Locals ~ 1 X ||Breakpoints

_‘ Name ‘Value ‘Type “1 | New~ )( 79“ %1 || Columns~

@ this {MCD.UserSc MCD.Use: = i
= - Name Condition Hit Count
@ start 100 int

@ interval 10 int =@ Visu.ProjectScript.724.cs, line 25 (no condition) break always

@ length 20 int =@ Visu.ProjectScript.724.cs, line 29 (no condition) break always
@ counter O int

72 Locals !@Wat... |Em... |{Z Thre.. & Call Stack | Modules|E] Output‘BBreakpoints ‘
Ready Ln29 Coll Chl

Figure 67: Debugger User Interface

6.1. Debugger Installation

The Debugger must be installed on your system. For this purpose, execute the provided installer
Microsoft.Net SDK.exe.

You can also download the required installer from the Internet:
Download Microsoft.Net SDK 2.0

Search for “Microsoft.Net SDK 2.0“. You can use the Debugger after the installation.
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6.2. Starting the Debugger

Please open the context menu in the Script Editor via right click to start the Debugger. You can then open the
Debugger via the Launch debugger entry.

Load

Save

Create

Run

Stop

Launch debugger ll
Cut Strg+X
Copy Strg+C
Paste Strg+V
Delete Entf
Select all Strg+A
Undo Strg+Z
Redo Strg+Y
Find Strg+F
Replace Strg+H
Goto line Strg+G
Code snippets  Strg+W
Options

Figure 68: Starting the Debugger
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There are two possibilities to stop running your script in the Debugger. You can set a Breakpoint in the Debugger.
The use of Breakpoints is described in chapter Using Breakpoints.

Itis also possible to define the start point for the Debugger in the script using the Debug() command (see figure
69, line 19). The Debugger starts at this position. This way, you can start the Debugger in certain situations, e.g.,

after inquiring a condition in an “if instruction®.

Script editor

fed

Project | Defautt

using System;

using System.Drawing;

using System.Threading;
using System.Windows.Forms;
using MCD.Forms;

using MCD.Options;

using MCD.Framework;

using MCD.Framework.Options;
using MCD.Framework.Forms;

) using MCD.VISU;

©

D WD WOy W N

namespace MCD

13| | £

14 public partial class UserScript : VisuScript
15 {

16 public void Sample Buttonl Click()
17 {

i8 // Call debugger

19 Debug () ;

20

21 int start = 100;

22 int interval = 10;

23 int length = 20;

24

25 int counter = start;

286

27 for (int i = 0; i < length; i++)
28 {

29 counter += i * interval;

30 }

31 }

32 }

33 }

34

J ? i F—TT—

m

—  Explorer
-

- Unit :
=-{} UsingList :
t{} Using : System
+{} Using : System.Drawing
{} Using : System.Threading
b} Using : System.Windows.Forms
-} Using : MCD.Forms
+-{} Using : MCD Options
+{} Using : MCD.Framework
{} Using : MCD.Framework Options
{} Using : MCD.Framework Forms
“{} Using : MCD.VISU
=-{} Namespace : MCD
(=)-%$ Class : UserScript
¥ Method : Sample_Button1_Click

13:15:26.4 Script successfully created!

Figure 69: Debug Command in the Script Editor
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You can now start actually debugging your source code. For this purpose, switch into the Script Editor and / or your
visualization interface and start the desired code section buy operating a control or starting the script via “run®.
Now, switch into the Debugger. If you inserted a Breakpoint, you can now see a yellow arrow at this position. It
signals that program processing stopped here.

int start = 100;
int interval = 10;
int length = 20;

. @ int counter = start;
for (int i = 0; i < length; i++)

{

D | counter += i * interval;

-
[

Figure 70: Stopping the Debugger with a Breakpoint

If you entered a Debug() command, the debugging is started at this position. This is marked by a green arrow.

namespace MCD
{
public partial class UserScript : VisuScript
{
public void Sample Buttonl Click()
{
// Call debugger
» pebug () ;

int start = 100;
int interval = 10;
int length = 20;

int counter = start;
for (int i = 0; i < length; i++)

{
counter += i * interval;

oy

v

}

Figure 71: Starting Debugging at the Start Position
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6.3. Debugging the Script

Figure 72: Debugger Toolbar

The easiest way of navigating the Debugger is via the Debug toolbar (see figure). The following table shows an
overview of the most important functions:

2 Run - Runs the program until the end or the next breakpoint
-] Stop - Stops the debugger
5= Single step - The debugger's instruction pointer is set to the next instruction
L= | Process step - The debugger's instruction pointer is set to the next instruction (Functions are processed in one step)
== Return - The instruction pointer returns to the calling function
Hex | Hexadecimal display - The representation of variables can be switched between decimal and hexadecimal
Figure 73: Function Overview of the Toolbar

6.4. Using Breakpoints

Breakpoints can be used for stopping script execution at a certain point. A Breakpoint can be activated via mouse
click on the gray column on the left of the desired command. To deactivate the Breakpoint simply click it again.

Once you started the Debugger and set a Breakpoint, you can activate the execution of all commands up to the
Breakpoint using the button Next. As can be seen in the figure, the Debugger stops with a yellow arrow at the
desired command. You can now analyze the variables and, e.g. debug further commands in step mode.

r N
" VisuMonitor (Debugging) - Microsoft CLR Debugge_ l-ﬂlm

File Edit View Debug Tools Window Help

B Rm| | -l
b o 2 5= [(F % | Hex @ - o
Visu.ProjectScript.724.csa | ~ X || Solution Explorer - Solution ... v & X
Debug () ; o =
7 T Sy :
SRR e J Solutl.on VlsuMonlt.or (0 projects)
int interval = 10; - i Miscellaneous Files
int length = 20; ... ] Visu.ProjectScript.724.cs
@ int counter = start; !
for (int i = 0; i < length; i++) E‘
{
o | L
}
H
}
}
‘ =
| < | n » |
Locals ~ 3 X || Breakpoints ~ 3 X
| Name ‘Value | Type “1| New~ | X | @ B a8 Columns ~
H @ this {MCD.UserSc MCD.Use N Conditi Hit C
@ start 100 int ame ondition it Count
@ interval 10 int il ) Visu.ProjectScript.724.cs, line 25 (no condition) break always
@ length 20 int =@ Visu.ProjectScript.724.cs, line 29 (no condition) break always
@ counter 0 int
7 Locals lé\v‘lat... |Eim... |G Thre... .;-‘_‘yCaH Stack | [&] Modules | 5] Output‘sBreakpoints‘
Ready n29 Coll ch1 NS J‘
Figure 74: Stopping the Debugger with a Breakpoint
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6.5. Monitoring Variables

Using the Debugger variable values can be displayed and changed. The easiest way of displaying a variable value
is moving the mouse pointer over the desired variable name. The current value is then displayed automatically.

int interval = 10;
int length = 20;

int counter = start;

for (int i = 0; i < length; i++)

} ¥ counter 130

|

Figure 75: Displaying variable Values using the Mouse Pointer

Furthermore, you can display the currently applicable variables in the window Local. You can also add custom
variables for monitoring in the window Watch. For this purpose, simply add the variable name to the Name

column.

To change the value of a variable, you can adjust the entry in the Value column to the desired value. Please be
aware that this is a manual intervention into the software sequence, which will not be available later on in the

source code. Thus, this intervention should only be used for debugging purposes.

-
" VisuMonitor (Debugging) - Microsoft CLR Debugger

File Edit View Debug Tools Window Help
] > | % R+ o R i
3 "l P %2 (E 2% |He |[@ -
Visu.ProjectScript.724.csa - X
public partial class UserScript : VisuScrip—l
{ -
public void Sample_Bucconl_Click()
{
// Call debugger
Debug () s
int start = 100;
int interval = 10;
int length = 20; E
int counter = start;
for (int i = 0; i < length; i++)
{
counter += i * interval;
< n »
Watch1 ~ 3
Name Value Type
¥ counter 0 int
start|
Figure 76: Monitoring Variables

¢ Solution Explorer - Solution 'Vis... v & X
L]

iy J Solution 'VisuMonitor' (0 projects)

i| &~ % Miscellaneous Files

5 - ] Visu.ProjectScript.724.cs

X | | Breakpoints > 3 X
New ~

Name Condition Hit Count
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