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Collecting OAM Experiences and Suggestions SH/\RE
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« Some customers have had OAM object support in production for many years.

What are your experiences?
What have you learned?

* What improvements would you like to see?
« Share your experiences with OAM Development

What procedures have you implemented successfully?

Even items that seem insignificant can be big bonuses to others
Interested in doing a joint presentation?

Send an email to aedennes@us.ibm.com and SHARE!
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Agenda SH RE

« Performance Tuning
« OAM configuration tuning
« Environment configuration examples
 Visualizing an ideal OSMC configuration
e Data analysis via SMF records
« Automation interest?
« Diagnostics
 OSREQ return and reason codes
« ACS routine guidelines
« OSREQ STORE and resulting ACS routine flow
« DB2 BIND diagnostics
« OSMC cycle running longer than normal

« OSRE (%_uer y (or RETRIEVE) on DASD taking too long or
SYSZTIOT contention

« Out of synch collection vs catalog entries
* Questions?
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PERFORMANCE TUNING
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« CBROAMxx parmlib member -
"OAM address space - configuration tuning"

 Establishes the environment under which the OAM address space runs by taking
Input configuration keyword and values

 Crucial part to performance tuning your OAM configuration. Understanding each
keyword within CBROAMxx will greatly increase the likelihood of a better operating
environment.

« Can be customized independently of ISMF and SMS

o Statements include SETDISK, SETOAM, SETOPT, SETOSMC, SETTLIB, OAMXCEF,
and ONLYIF

 OAM generally needs to be restarted after updates to CBROAMxx are made

Note: There are some configuration values that can be updated dynamically via F
OAM,UPDATE operator commands
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"CBROAMxx - SETOAM Statements” SHA.\RE
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‘MAXTAPERETRIEVETASKS (tasks) and MAXTAPESTORETASKS (tasks)
Global and SG Level - "Controls the number of tape drives for OAM use"

« The summation of these two keywords is the maximum limit of tape drives that can
be read from and written to concurrently by OAM

« Max of 100 for each
« OAM will not write to and read from more tape drives concurrently than the
summation of these values
« SGMAXTAPERETRIEVETASKS (tasks) and SGMAXTAPESTORETASKS (tasks)
Storage Group Level - "Controls a subset of tape drives for each storage group"

* |deally, the summation of these storage group values should not exceed the global
summation

« Defaults to 1 if not specified for both keywords.
« Can be change dynamically via F OAM,UPDATE,SETOAM...commands
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"An example of configuration that can lead to starvation..."

EDIT SY5S1.PARMLIBI(CBROAMCD) - 091.73
Command === * Global values are also setto 5

AR ACAOKROR AR R RO ROR ROk ROk R Rk Rk kR kR Rk Top of Data #*kkkkk (red)
000070 SETOAM MAXTAPERETRIEVETASKS[S5)
000080 MOXTAPESTORETASKS([5) .
000090 MOUNTWAITTIME(1) Storage group values set to 5
000091 DATACLASS (VTSM16G) (yellow)
000100 STORAGEGROUP (GROUP®1 .
000101 TAPEUNI TNAME ( 3490) « Total summation of tasks
000102 SGMAXTAPERETRIEVE TAS available for all storage groups
000103 SGMAXTAPESTORETASKS[5 ) is 10 =
000104 STORAGEGROUP ( GROUPO2Z IS
000105 TAPEUNI TNAME (3490 ) :
000106 SEHI’-‘IHTI’-‘IPEHETHIEVETI’-‘I 5) * GROUPO1 could potentially

]

000107 SGMAXTAPESTORETASKS| 5) utilize all of the allocated tasks

000108 STORAGEGROUP ( GROUPO3
000109 TAPEUNI TNAME (3490) and starve the other storage

000110 SGMAXTAPERETRIEVETASK groups from tape drives
000111 SEHHHTHPESTDHETHSI{S

If (Global ST + Global RET) < sum of all (SG ST + SG RET) then
Possible starvation issues

Copyright© 2017 by SHARE Inc. Except where otherwise noted, this work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivs 3.0 license. http://creativecommons.org/licenses/by-nc-nd/3.0/ @@@@ 7



SH/ARE

"An example of better configuration to eliminate starvation..."

EDIT SYS1.PARMLIB(CBROAMCD) - 01.73 « Workloads analyzed and deemed appropriate
Command ===> for tape drive resources available for OAM

HAEKERKKR KR KRR KRR KRR KKKk Rk Rk RRE _Top of Data xkkkxk use to be less than or equal to 30
Dooong oronm :2§¥SEEEEEE|§EEEEE‘ST§E 15D - Global values are increased to 15 (blue)
bl |
0OOO90 MOUNTWAITTIME(1) « Storage group values maintained at 5
000091 DATACLASS(YTSHM166G) (purple)
000100 STORAGEGROUFP (GROUFO1 - Total summation of tasks available for all
000101 TAPEUNITHAME ([ 3490 storage groups is 30
099102 SGMAXTAPERE TRIEVE TABKSLS ) This allows each storage group to reach it's
= [ )
gggigg STDHHEEEHDUF(EEEEﬁEQPESTDHETHSHS (5))]) S ecifited maximum limit without causing
starvation
000105 TAPEUNI THAME (3490 o
NOBR106 SGMAXTAPERETRIEVETASKSI(5) Note: After analysis it may also be acceptable to
POO107 SGMAXTAPESTORETASKS|(5)|) deC.rle%lse tftfham(t)unt of malelum ltaS.rhS
available at the storage group level witha
gggigg STORAGEGROUF( ?EEEE&?THHHE (3490) summation of less than or equal to the existing
global summation max
000110 SGMAXTAPERETRIEYVETASKSIS)
000111 SGMAXTAPESTORETASKSIS))
o124

If (Global ST + Global RET) = sum of all (SG ST + SG RET) then
Optimal configuration
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"An example of configuration that can lead to resource inefficiency..."

EDIT SYS1.PARMLIB(CEROAMCD) - 01.73 Global values are set to 100
Command === _ (red)

20 0 20 2 0 2 3 2 2B 2 2 D B B o S e B e o R e ol i i o i Tnp of Dats
000070 SETOAM MAXTAPERETRIEVETASKS(100)

Storage group values defaulted

000080 MAXTAPESTORETASKS (1007 to 1 (implicit).

000090 MOUNTWAITTIME(1) Total summation of tasks
006691 DATACLASS(VTSM16G) available for all storage groups
000100 STORAGEGROUP ( GROUPO1 is 200 —

000101 TAPEUNI TNAME (3490 ) _ _
000104 STORAGEGROUP ( GROUPOZ Every time a read or write
0PO105 TAPEUNI TNAME (3490 ) request comes in for any of
000108 STORAGEGROUP ( GROUPG3 these storage groups OAM will
000109 TAPEUNI TNAME (3496 ) wake up all 200 tasks, but...

storage groups are only
capable of using at max of 2
tasks

If (Global ST + Global RET) > sum of all (SG ST + SG RET) then
Resource inefficiency
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"An example of better configuration that can optimize resource usage..."

EDIT SY¥S1.PARMLIB(CBROAMCD) - 01.73 « Workloads analyzed and deemed
Command appropriate for stora%e groups to be

e T IR I Rl 'cduced to a max of 2 tasks (1 for
000070 SETOAM MAXTAPERETRIEVETASKS[(3) store, 1 for retrieve)
OOOOB0 MAXTAPESTORETASKS(3) Global values reduced down to 3
QO0090 MOUNTWAITTIME(1) (bMe)
000091 DATACLASS(YTSM16G) Storage group values remain

unchanged at the default of 1

000100 STORAGEGROUP ( GROUPO1
000101 TAPEUNITHAME(3490) ) mnmmn
000104 STORAGEGROUP ( GROUPO2

000105 TAPEUNI THAME (3490 ) )
000108 STORAGEGROUF (GROUPO3 for all storage groups is now 6

Total summation of tasks available

QO0109 TAFEUNI THAME ([ 3490 )

Every time a read or write request
comes in for any of these storage
?rolgps OAM will only wake up
asks

If (Global ST + Global RET) = sum of all (SG ST + SG RET) then
Optimized resource use
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"An example of configuration that can lead to allocation recovery..."

EDIT SYS1.PARMLIB(CBROAMCD) - 01.77 * Global values are set to 9 (red)

Command ===

L e e TD[J of Data Xxikx °
000070 SETOAM MAXTAPERETRIEVETASKS (9] Storage group values set to 3
000080 MAXTAPESTORETASKS(9) (yellow)
000090 MOUNTWAITTIME(1) .
000091 DATACLASS (YTSM16G) e Total summation of tasks
000100 STORAGEGROUP (GROUPO1 available for all storage groups
000101 TAPEUNI TNAME ( 3490 ) is 18 —
000102 SEHFIHTFIPEHETHIEUETI’-‘ISI{S IS

000103 SGMAXTAPESTORETASKS (3] . .
000106 STORAGEGROUP ( GROUPO2 EL  Tape drives available for OAM

000107 TAPEUNI THAME ( 3490) IS less than the amount of

000108 SGMAXTAPERETRIEVE TASK -
000109 SEHI’-‘IKTI’-‘IPESTDHETI’-‘ISI{S] resources we are requesting...

000110 STORAGEGROUP ( GROUPO3 In this case we have 6 drives

000111 TAPEUNITNAME (3490) i
000112 SGMAXTAPERETRIEVETASKS [3D available for OAM use

000113 SGMAXTAPESTORETASKS (3} )
arars

If (Global ST + Global RET) > # tape drives available to OAM then
Allocation recovery
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"An example of better configuration that prevents allocation recovery..."

EDIT SYS1.PARMLIB(CBROAMCD) - 0O1.77 » Workloads analyzed and deemed
Command ===3> appropriate for storage groups to be

KK HOK RKOR O RORROK R ORROK R KRR KRk %X Top of Data *¥kH reduced to a max of 2 task (1 for store, 1
PEENTO SETDAM MAXTAPERETRIEVETASKSI3) for retrieve).
000080 MAXTAPESTORETASKS (|2 ) « Global values reduced to 3 (blue).
0OOA90 MOUNTWAITTIME(1)
AEEO91 DATACLASS(YTSHM16G) « Storage group values reduced to 1
000100 STORAGEGROUP ( GROUPO1 (purple).

000101 TAPEUNI TNAME (3490) . . .
000102 SGMAXTAPERETRIEVETASKS [ 1) g%?{jllggrg{gaggqsoétasks available for all

00103 SGMAXTAPESTORETASKS(1) ) _ _
AO0106 STORAGEGROUP (GROUPQZ2 » Tape drives available for OAM now
PEN107 TAPEUNI THAME (3490) matches the amount specified for this
000108 SGMAXTAPERETRIEVETASKS[1) configuration
0OO0109 SGMAXTAPESTORETASKS(1) ) Note: Qi

ote: After analysis it may also be
000110 STORAGEGROUP (GROUFPO3 acceptable to increase the amount of

000111 TAPEUNITNAME (3490) driver resources available to OAM if the
000117 SGMAXTAPERETRIEVETASKS[ 1)) workloads do verify the need for that many
000113 SGMAXTAPESTORETASKS (1)) resources

ATATA a

If (Global ST + Global RET) <= # tape drives available to OAM then
No allocation recovery risk
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« TAPEDRIVESTARTUP (threshold in megabytes)

Storage Group Level - "Determines when OAM is to start additional tape drive"

« Threshold value in MB that specifies the amount of write data that needs to be pending before
OAM will start an additional tape drive for this storage group

* If not explicitly specified, defaults to 9999 MB

« To use more than one tape drive for a storage groug to write object data to tape, the threshold
value must be low enough to trigger the startup of the additional tape drive

« Maximum number of tape drives used is still limited to what was specified on global
MAXTAPESTORETASKS as well as what was specified for SGMAXTAPESTORETASKS at the
storage group level

« Can be change dynamically via F OAM,UPDATE,SETOAM...commands

If (# of MB write data pending / # of tape drives currently writing) > TAPEDRIVESTARTUP value then
OAM will attempt to use another tape drive
Else
OAM will continue to use existing tape drives even if there is a higher specification on
MAXTAPESTORETASKS
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"An example of configuration that can lead to in-efficiencies with tape drive usage for heavy workloads.."

Egrﬁland ===S"|"51.F"FIHHLIEI(EEIHDFIHED] - 01.77 . SGMAXTAPESTORETASKS

e o 2 o 0K CKOK AOK 30K 30K oK ROK ROk ok Rk ok ok k k. Top of Data ®kokH max at 5 tasks for
QOOOTO SETOAM MAXTAPERETRIEVETASKS(15) GROUPO1

QOOOB0 MAXTAPESTORETASKE(15)

000090 MOUNTWATITTIME (1) .
000091 DATACLASS (VTSH16G) TAPEDRIVESTARTUP not

000100 STORAGEGROUP (GROUPO1 specified, therefore default of
000101 TAPEUNI THAME ( 3490 ) 9999 MB is taken

000102 SGMAXTAPERETRIEVETASKS(5)
00103 SGMAXTAPESTORETASKS(5)) « During heavy workloads,
000106 STORAGEGROUP ( GROUF Q2 - .
000107 TAPEUNITNAME (3490) GROUPOL1 is only utilizing 1
000108 SGMAXTAPERETRIEVETASKS(5) tape drive even though a
000109 SGMAXTAPESTORETASKS(5) ) max of 5 is specified for this
000110 STORAGEGROUP ( GROUPO3
000111 TAPEUNITNAME (3490) storage group.
000112 SGMAXTAPERETRIEVETASKS(5)

000113 SGMAXTAPESTORETASKS(5) )

If SGMAXTAPESTORE > # tape drives currently used While(HeavyWriteWorkloads) then
Tape Drive Usage Inefficiency
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EDIT SYS1.PARMLIB(CBROAMCD) - ©1.77
Command ===
EEEEEEEEEEEEE AR EEE R EEX TD[J of Data *xkxxx
00R07TO SETOAM MAXTAPERETRIEVETASKS(15)
00080 MAXTAPESTORETASKS(15)

QO0090
000091
QoOO100
Qo101
000102
000103
Qo104
Q0106
Q00107
Qo108
Qo109
Q00110
000111
Qo112
Q0113
000114
Qo115
eInle =

MOUNTWAITTIHME(1)

DATACLASS(VYTSHM166G)

STORAGEGROUP (GROUPG1
TAPEUNITHAME ([ 34901
TAPEDRIYVESTARTUP(1)

SOHAX TAPERETRIEVETASES(5)
SGHAXTAPESTORETASKS(5) )

STORAGEGROUP [ GROUPGZ
TAPELINITHNAMET 3490 ]
TAPEDRIVESTARTUP(1)
SOMAXTAPERETRIEVETASKS(5)
SGHAXTAPESTORETASKS(5]) )

STORAGEGROUP (GROUPO3
TAPEILINI THAME (3490 ]
TAPEDRIVESTARTUP(1)
SGHMHAXTAPERETRIEVETASKS(5)
SGMAXTAPESTORETASKS(5]) )

SH/ARE

"An example of a better configuration that will optimize tape drive usage for heavy workloads.."

« SGMAXTAPESTORETASKS max
at 5 tasks for GROUPO1

« TAPEDRIVESTARTUP keyword
added with value of 1MB (purple)

* During heavy workloads,
GROUPO1 is now utilizing 5 tape
drives since the threshold of 1 MB
\(/jvas reached for pending write

ata

Note: There may be cases where
utilizing all tape drives specified on
SGMAXTAPESTORETASKS is
undesirable... in those cases fine
tuning of the TAPEDRIVESTARTUP
value is needed to achieve proper
balance. OP CMD is handy here.

If SGMAXTAPESTORE = # tape drives currently used While(HeavyWriteWorkloads) then
Tape Drive Usage Optimized
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« DEMOUNTWAITTIME (seconds)

Global and SG level — “How long in a non-busy environment to keep a volume mounted if not
being read/written”

Specifies the time, in seconds, that OAM waits before demounting and deallocating a tape
drive that OAM is not currently using

In a busy environment this keyword is ignored
Seconds specification of 1-9999

Default is 120 seconds

Special conditions —

 |If a new tape drive allocation comes in and OAM has already used the maximum # of tape drives
specified, then this keyword is ignored and we demount the volume on the drive in order to mount
another.

» If OAM is cancelled, this keyword will be ignored and demounts will occur

 If arequest to vary the drive offline is sent while this keyword is in effect for that drive, the drive
cannot vary offline until the specified time elapses
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"An example of configuration that can lead to tape volume thrashing for intermittent work.."

EDIT S¥51.PARMLIB(CBRODAMCD) - ©1.79 e DEMOUNTWAITTIME not

Command ===2> _ . -
2k 3 B 3 K KK R KK ROKOROKOK RO KKK KoK R okokk k. Top of Data *kkk explicitly specified, therefore

POOOTO SETDAM MAXTAPERETRIEVETASKS(15) default of 120 seconds is
OO0R30 MAXTAPESTORETASKS(15) used
OO0O90 MOUNTWAITTIME(1)

000091 DATACLASS(VTSHM16G) . i
000100 STORAGEGROUP ( GROUP®1 Read/write request for the

000101 TAPEUNI THNAME (3490) GROUPO1 come in every
000103 SGMAXTAPERETRIEVETASKS(5) 180 seconds

000104 SGMAXTAPESTORETASKS(5)) _
000106 STORAGEGROUP (GROUPOZ « Constant thrashing of

000107 TAPEUNITNAME (3490) mount/demount observed

000109 SGMAXTAPERETRIEVETASKS(5) ol . .
000110 SGMAXTAPESTORETASKS(5) ) within SYSLOG hindering
000111 STORAGEGROUP (GROUFPO3 tape performance
000112 TAPEUNI TNAME (3490)

000114 SGMAXTAPERETRIEVETASKS(5)

000115 SGMAXTAPESTORETASKS(5))
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"An example of better configuration that can prevent tape volume thrashing for intermittent work.."

EDIT SY¥S1 . PARMLIB(CBROAMCD) - 01 .80
Command === « DEMOUNTWAITTIME

e e e e e e e e e e e Tnp of Data *%xx . .
OOOOTO SETOAM MAXTAPERETRIEVETASKS(15) specified with a value of 240
000080 MAXTAPESTORETASKS(15) seconds (blue)
OOOO90 MOUNMTWAITTIME(1)
Q00091 DATACLASS(VTSM16G) e Read/write request for
OOO100 STORAGEGROUP ( GROUPO 1 :
00101 DEMOUNTWAITTIME(Z40) GROUPOQ1 come In every
PO0102Z MAPEORT THAMEL 3490 ) 180 seconds
000103 SGMAXTAPERETRIEVETASKS(5) _
000104 SGMAXTAPESTORETASKS(5) ) « Now volumes remain
Q00106 STORAGEGROUP (GROUPOZ [ ] mounted paSt the intermittent
OOO107 TAPEUNI THAME ( 3490 :
000109 SGMAXTAPERETRIEYETASKS (5) work point of 180 seconds
OOO110 SGMAXTAPESTORETASKS(5)) due to the demountwaittime
OOO111 STORAGEGROUP ( GROUPG3 TR
006117 TAPELUNITNAME ( 3496 ) specification of 240 seconds
000114 SEHFI:’{TFIF'EHETHIEVETHSHSEE] ° Thrash|ng prevented

Q00115 SGMAXTAPESTORETASKS(5)
afeta =

“Data and workload analysis of your systems is critical in determining optimum performance
configuration settings.”
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EDUCATE » NETWORK » INFLUENCE

« TAPEDISPATCHERDELAY (seconds)

Global Level — “How long to wait in a busy environment before demounting a tape volume”

Specifies the time in seconds that OAM will wait before demounting a tape volume, even if
other work is available for this drive

Seconds specification of 1-60
Default is O

This delay allows time for a new read request to come into OAM that requires the currently
mounted tape volume and can greatly reduce the number of mounts and demounts of
volumes for certain applications
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"An example of configuration that can lead to tape volume thrashing for busy work.."

EDIT SYS1.PARMLIB(CBROAMCD) - ©1.30 « TAPEDISPATCHERDELAY
Command === not explicitly specified,

e e R e S R e S TDIJ of Data #**kxx therefore defaU|t Of 0 Seconds
OEEOTO SETOAM MAXTAPERETRIEVETASKS(15) is used
aleTelela{e] MAXTAPESTORETASKS(15) '
000090 MOUNTWAITTIME(1) « Currently processing reads on
ORO091 DATACLASS(YTSHM166G) a volume every 5 seconds
000100 STORAGEGROUP (GROUPO1 _
[¢] TAPEUNI THAME (3490 « Read request for a different
000103 SGMAXTAPERETRIEVETASKS(5) volume come in every second
000104 SGMAXTAPESTORETASKS(5)) .
000106 STORAGEGROUP ( GROUPO?2 * No more available
OOO107 TAPEUNI THAME (3490 ) drives/tasks available. All
000109 SGMAXTAPERETRIEVETASKS(S) being used
00110 SGMAXTAPESTORETASKS(5)) :
000111 STORAGEGROUP (GROUPO3 » Constant thrashing of
0eOE117 TAPEUNI THAME (3490 mount/demount observed
Po0114 SGMAXTAPERETRIEVETASKS(5) within SYSLOG hindering tape
0RR115 SGMAXTAPESTORETASKS(5)) performance
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"An example of better configuration that can prevent tape volume thrashing for busy work.."

EE:-.L..-..-J i :g‘l’Sl .PARMLIB(CBROAMCD ) 01 .80 . TAPEDISPATCHERDELAY

a6 e A o KK K KKK KRR RO KKK KK KKk k% Top of Data ®EkkH SpeCIflded with a value of 15
0OEO70 SETOAM MAXTAPERETRIEVETASKS(15) Seconas
elalalel=e) MAXTAPESTORETASKS(15)]) » Currently processing reads on a
000090 MOUNTWAITTIME(1) volume every 5 seconds

000091 DATACLASS(YTSM16G) . ,

000092 TAPEDISPATCHERDELAY(15) 553%?@8%% {Rg‘@&ﬁ%@nd
000100 STORAGEGROUP({GROUPO1 _ :

000102 TAPEUNI TNAME ( 3490) « No more available drives/tasks
000103 SGMAXTAPERETRIEVETASKS (5) available. All being used.
Q00104 SOGMAXTAPESTORETASKS [ 5] ] ° Since we increased the
000106 STORAGEGROUP ( GROUPOZ2 TAPEDISPATCHERDELAY time
OR107 TAPEUNITHAME (3490) more than 5 seconds, we are able
000109 SGMAXTAPERETRIEVETASKS(5) to wait for the next read for the
000110 SGMAXTAPESTORETASKS(5) ) same volume even though a
000111 STORAGEGROUP ( GROUPO3 pending read for another volume
000112 TAPEUNI TNAME (3490 ) IS waiting

000114 SGMAXTAPERETRIEVETASKS(5) « We are able to keep this volume
OR115 SGMAXTAPESTORETASKS(5) ) mounted and prevent thrashing

We may also need to investigate further and see if we need more drive tasks specified with the
MAXTAPERETRIEVETASKS to allow for more parallel type workloads to be active.
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EDUCATE » NETWORK » INFLUENCE

« CYCLEWINDOW (start._mode)
Global Level - "Specifies the start window for OSMC for a given storage group"
« Can choose either the STARTONLY mode or the STARTSTOP mode.
* If not explicitly specified, defaulted to STARTONLY

« CYCLE START TIME and CYCLE END TIME attributes are used in conjunction with
CYCLEWINDOW to start (or stop) the OSMC process for a storage group automatically

* These values are defined in each Object or Object Backup storage group through ISMF

Note: If you manually start the OSMC cycle by issuing a F OAM,START,OSMC or F
OAM,START,STORGRP, the CYCLEWINDOW mode and the start and stop times for the
storage group cycle are ignored
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SH/ARE

"An example of configuration that can lead to runaway OSMC processing..."

Eg:-.land :::SYSi .PARMLIB(CBRDAMAD) - ©1.12 EDIEE?E[?BE CYCLEWINDOW not
kckkk Rk Rk Rk ke ks kR ko k ok T f Dat Rk ok ok ok ok kol ok ok ok ok 11 11
0000 7Te SETOAM HHKTHPERETRIEVETH?K?[l] 0P o eprICItIy SpeCIfleda defaU|t Of
elelelataga) MAXTAPESTORETASKS(1
Qooo90 HOUNMTWAITTIHME(L) STARTONLY taken
Qooo91 DATACLASS(VYTSM1G6G)

000100 STORAGEGROUP (GROUP®1 TAPEUNITNAME(3490)) o Storage group definition has

000101 STORAGEGROUP (GROUP®2 TAPEUNITNAME(3490))

000102 STORAGEGROUP (GROUP®3 TAPEUNITNAME(3490)) CYCLESTART at 23 (11pm)
000103 STORAGEGROUP (GROUP®4 TAPEUNITNAME(3490))

000104 STORAGEGROUP (GROUPE5 TAPEUNITNAME(3490)) and CYCLEEND at 4 (4am)
000110

gggi%g SETDISK STORAGEGROUP(GROUPO4 LZTYPE(ZFS) LZDIR(/z/oam/group0d)) OSMC C Cle StartS at 11 m

SEe1de sEToskc EiReTRCHASMUECINOTIEED), as indicated, but.. continues
000160 MAXRECALLTASKS (5) to run and starts new work

R EEE RN EEEEEEEY Bottom of Data FFFkkkkkksskkEsek
well past 4am
OBJECT STORAGE GROUP DISPLAY

Command ===> _ * Cycle still running during
S NS0 srcus fene’ | BROOREITTVIO0SOPS ProCREspIOr0acs
drawing CPU/resources

leading to slowdowns

Description

Qualifier e e e e e ...y GROUPO1
Cycle Start Time . . . . . L
End Time . . . . . 4
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SH/ARE

"An example of better configuration that can finely tune OSMC timing..."
Command =<5 o FARMLIBICEROAMAD) - o112 et - CYCLEWINDOW specified

kkREEREER R KRRk kR R Rk kR kkk T f Data sckkkkkioksokkokskokkkokkkkk 1
0OO0OTO SETOAM MAXTAPERETRIEVETASKS(1) e o Wlth STARTSTOP Value

000080 MAXTAPESTORETASKS (1) (blue)
000090 MOUNTWAITTIME(1) .
000091 DATACLASS (YTSM16G)

000100 STORAGEGROUP (GROUPO1 TAPEUNITNAME(3490) ) « Storage group definition has
000101 STORAGEGROUP (GROUPOZ TAPEUNITNAME

000102 STORABEGROUP (RRODPG3 TAPEUNTTNAME(3456) ) CYCLESTART at 23 (11pm
000103 STORAGEGROUP (GROUPG4 TAPEUNITNAME (3490)) and CYCLEEND at 4 (4am

000104 STORAGEGROUF (GROUPGS TAPEUNITNAME (3490) )
000110
000120 SETDISK STORAGEGROUP (GROUFG4 L2TYPE(ZFS) L2ZDIR(/z/cam/groupdd)) « OSMC CyC|e starts at 11pm

000146 SETOSMC F IRSTBACKUPGROUP ( IMAF IRST) as indicated and stops
000150 SECONDBACKUPGROUP ( IMSECOND ) processing new wor at 4

DoO0160 MOYRECAl | TAa=skKSIi 51
000170 CYCLEWINDOW(STARTSTOP) am.

EEEEEEERFRR R RRRAA AR RARERE Bottom of Data :kkkekkkkkkskkkekkis 9 .
Command ===3% __ PEIRCT STORAGE GROUEDISELAY . gg%reeflﬁésa.lﬁ\llilspeg%%ecst%p]g
CDSE Mame . . . . . = 0OAMWRE .EFZU1380.5CDS5s Workloads Come N ensurlng
Storage Group HMame . GROUPGO1 apprOprlate System

Description resources are available.

Qualifier .. . .. . . . : GROUPG1
Cycle Start Time . . . . . = 23
End Time . . . . . . = 4
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OAM Configuration Tuning SH RE

EDUCATE » NETWORK » INFLUENCE

* [IEFSSNxx parmlib member -

“OAM subsystem - configuration tuning"

« Establishes the environment under which the OAM subsystem runs by taking input
configuration keyword and values

 Also a crucial part to performance tuning your OAM configuration

« TIME=, MSG=, OTIS=, UPD=, MOS=, LOB=, QB=, DP=, and D= values (D added in
V2R3)

* Any change here generally requires a re-IPL

* Note: with the exception of changing between Multiple and Classic OAM configurations
via F OTIS,DELSUB and SETSSI ADD in V2R3
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OAM Configuration Tuning S|—| RE
“IEFSSNxx — OAM subsystem options” SDUCATE - NETWORK - INF

 UPD=x
“Whether DB2 updates for ODPENDDT and ODLREFDT should be performed”

« UPD=Y specifies that the pending action date and the last reference date be
updated on all OSREQ RETRIEVES

* This is the default

« UPD=C specifies that the pending action date and the last reference date be
updated on all OSREQ RETRIEVES and OSREQ CHANGESs

« UPD=N specifies no updates to be done on OSREQ RETREIVE

“UPD=N can reduce unnecessary retrieval and update of objects' directory entries
during the OSMC cycle if your installation's management classes do not use the TIME
SINCE LAST USE or EXPIRE AFTER DAYS USAGE parameters.”

Note: Regardless of the setting for UPD=, the ODLREFDT field is not updated for
RETRIEVES that result in RECALL or for objects currently in RECALL mode
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OAM Configuration Tuning S|—| RE
“IEFSSNxx — OAM subsystem options” SDUCATE » NETWORK » INFLUEN

« QB=x
“Whether OSREQ QUERY results in a call into OAM to retrieve backup information”
« QB=Y causes every OSREQ QUERY to result in a call into OAM for each backup

copy. The guery returns a complete backup retrieval order key

(volser_sectorLocation) for each backup copy. If a backup copy does not exist, then
OAM is not called and the order keys contain zeros.

 This is the default
* QB=N do not call OAM on OSREQ QUERY

“QB=N can reduce unnecessary calls into the OAM address space for each backup
copy on an OSREQ QUERY request.”

Note: Many applications issue an OSREQ QUERY prior to an OSREQ RETRIEVE and
do not want or need the queried information on the backups. In addition, gathering the
backup information can extend the overall retrieval response for the application.
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OAM Configuration Tuning SH.ARE
“IEFSSNxx — OAM subsystem options” EDUCATE » NETWORK - INFLUENCE

 LOB=X
“Whether OAM uses DB2 LOB support for objects greater than 32KB”

« LOB=P indicates that a partial list of storage groups are capable of storing greater
than 32KB in LOB structures

“This causes OAM to query DB2 on every store to check if the LOB table exists for a given
storage group.”

« LOB=A specifies that for all storage groups objects greater than 32KB be stored in a
LOB storage structure when stored to DB2

“This results in optimal performance when you want to store large objects to DB2, because
OAM does not query DB2 to see if the LOB base table view exists.”

Note: A LOB storage structure must be used for objects greater than 256M. Also,
MOS= specification must be compatible with object sizes being stored.
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A
OAM Configuration Tuning SH./\RE

EDUCATE » NETWORK » INFLUENCE

« OAM proc
“OAM address space — configuration tuning for started proc”
 Started task for the OAM address space
» Defined in sample job CBRAPROC

* Input parameters OSMC=,MAXS=,UNLOAD=,EJECT=,APLAN=, REST= and D=
(D= added in V2R3)

 Contains characteristics about OAM address space behavior dealing with restart
timing, OSMC task configuration, optical related processing, and DB2 connection
specification
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OAM Configuration Tuning SH/ ARE
“OAM Proc” COUCATE - NETWORK - INFLUENCE

« MAXS
“Controls the number of storage groups that OSMC processes concurrently”

 Default value of 2

 Works in conjunction with TAPEDRIVESTARTUP, MAXTAPESTORETASKS, and
MAXTAPERETRIEVETASKS

* Do not specify a MAXS value larger than the number of drives that are available for OSMC
processing.

» Consider other types of OSMC resources before adjusting MAXS value, i.e. MOVEVOL,
RECOVERY, or RECYCLE commands

« Use OAMplex for concurrent OSMC processing

« Even if you are not using an OAMplex for multiple system access to data, or cross system
applications

* In an OAMplex, the OSMC processing system name for each Object or Object Backup
storage group controls where OSMC processing is done for that storage group

« Using this ?arameter and separating hardware between storage groups can balance workload
across systems for OSMC processing

» Localize hardware and highest usage to reduce XCF overhead
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OAM Configuration Tuning SH&RE

“OAM Proc,, EDUCATE » NETWORK » INFLUENCE

Group 1 taples  Group 2 tables  Group 3 tables Group 4 tables

SYSTEM 1 | OSMC

“Sub optimal case’

| Work sequentially queued on one OSMC task
inhibiting performance

MAXS setto 1
TAPE LIBRARIES
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OAM Configuration Tuning SH.ARE

“OAM Proc,, EDUCATE » NETWORK » INFLUENCE

Group 1 tables  Group 2 tables Group 3 tables  Group 4 tables

Ar 1 1

§
SYSTEM 1 |[OSMC SYSTEM 2 |OSMC
/ _—
“Ideal case”

Spreading work across multiple OAM’s / OSMC’s
reduces the bottleneck of a single input work
gueue through a single address space.

TAPE| LIBRARIES

MAXS set to 2
Group 1 and Group 2 processing system set to SYS1
Group 3 and Group 4 processing system set to SYS 2
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OAM Configuration Tuning SH RE

EDUCATE » NET\

« CBRHADUX
“OSMC AUTO-DELETE Installation Exit"
« Used to verify whether or not an object should be deleted via OSMC processing
« Default behavior is to not allow deletion — RC 12 and to not invoke CBRHADUX
again on subsequent delete requests issued by this storage group

 Using this exit can cause OSMC performance problems if you have not properly
established your expiration criteria in your SMS management classes
» For example, if using the default behavior “never delete”, then management class should

have expiration criteria set to NEVER expire. Otherwise, OSMC will continually pick
these objects for processing every time it is started for that storage group.
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A
OAM Configuration Tuning SH/\RE

EDUCATE » NETWORK » INFLUENCE

OAM SMF records are a great source of data for analysis
"SMF 85 subtypes 78/79/87 to monitor drive usage (device number/volume)"

« For instance, a drive demount SMF record will show how many objects were read
or written while mounted, how long mounted, etc. Data can be used to determine
how efficient drives are being used

e OSMC records show total numbers, total MB, read or written to different media
types, expired, etc.

« Summary records, like demount, OSMC storage group processing, MOVEVOL
processing, can provide performance or planning data
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A
OAM Configuration Tuning — Automation Interest? SH sRE

EDUCATE » NETWORK » INFLUENCE

"Any interest in an automated OAM configuration tuning advisor tool?

Potentially capable of performing data analysis on OAM SMF record
subtypes (workload activity) and as a result - provide estimated "optimal”
configuration settings for your specific environment?"

Note: If RFEs are received for this type of tool, delivery can not be
promised. Plans are always subject to change.
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SH.ARE

EDUCATE » NETWORK » INFLUENCE

DIAGNOSTICS
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A
OSREQ Return and Reason Codes SH ARE

EDUCATE » NETWORK » INFLUENCE

« OSREQ sets return and reason codes during processing of OSREQ functions
« Surfaced by OAM or the application that invokes the OSREQ macro
* Documented in DESMSDIip Diagnosis

« Each byte of the reason code has unigue meaning:
« Byte 0: Contains a uniqgue OSREQ reason code
« Byte 1: Contains an internal OSREQ function code x (used by IBM service)

« Bytes 2 and 3: Represent the bytes x and y (in the table) where
* Yy is an error indicator
« zisreserved for IBM use, unless otherwise indicated

« Example:
8 (X'08" X'30 X y z Obiject already exists.
8 (X'08" X'30 X X'or’ z Directory entry already exists.

X'30° X X'02 z Object segment already exists.
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https://www.ibm.com/support/knowledgecenter/SSLTBW_2.2.0/com.ibm.zos.v2r2.idar100/toc.htm

A
OSREQ Return and Reason Codes (cont.) SH ARE

EDUCATE » NETWORK » INFLUENCE

« Some reason codes require additional work by the end user in debugging
« Example:

12 {(X'0C) g X ¥ z DB2 detected failure (other). yz represents the DB2 SOL error. Convert
the vz to decimal, and look up the resulting SOL code lnlm
Information Management Software for /05 Solutions Int'nrmatinrd
Center|at [http:/ / publibboulder.ibm.com /infocenter / dzichelp / v2r2 /|
index.js

vz DBE2 SOL code

« How to convert yz to the corresponding SQL error code
« Use two’s complement
« Subtract the reason code from xX’FFFF’, then add 1
« Convert from hex to decimal, then add the minus sign
« Example:
« Last two bytes of reason code are X’ FCDB’
« XFFFF —xXFCDB’ =x'324’ + 1 = X325’ = 805
* SQL error code is -805
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A
ACS routine guidelines SH SRE

EDUCATE » NETWORK » INFLUENCE

OAM Read-Only Variables

The ACS routines will be invoked by OAM in 4 environments (&ACSENVIR) ¢ MEMHLQ &MEMN
« STORE —an OSREQ STORE was issued for an object
« CHANGE — an OSREQ CHANGE was issued for an object sEILG nEINOLAL
« CTRANS — OSMC has detected that an object has met criteria for a class transition
« ALLOC —an OSREQ STORE was issued for an object and the object is being directed to tape

ACS routines invoked STORE CHANGE CTRANS *ALLOC
(&ACSENVIR)

DATA CLASS NO NO NO YES
STORAGE CLASS *YES *YES YES YES
MANAGEMENT CLASS *YES **YES YES NO
STORAGE GROUFP *YES NO NO YES

« *ACS environment of ALLOC is invoked during allocation

« **When storing the first object into a new collection, the ACS routines are entered. For existing
collections, the ACS routines are NOT entered

« **Only entered if that construct was specified on the OSREQ CHANGE request
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SH.ARE

EDUCATE » NETWORK » INF

OSREQ STORE and resulting ACS routine flow

OSREQ
Flow has changed slightly for z/OS 2.3 and e
beyond , o
» Collections no longer stored/referenced in the ééj‘é?ifn o Solecton Name o oo
Catalog = NereTeve )
» Collections only stored/referenced in the DB2 = {P
Collection Name table “ acos
Call ACS > s =\M;E;,>
« Potentially 3 calls to the ACS routines 56, 56 J' —
» First call occurs if this is the first OSREQ SToRE | colestontame
STORE of a new collection (&8ACSENVIR Neme el
= ‘STORE’) - B
« Second call occurs if a specific storage LN speciied on
class or management class is specified e et -
on the OSREQ STORE (&ACSENVIR = — I e -
‘STORE’) e
» Third call occurs if the object is being
directed to tape (&ACSENVIR = "
’ALLOC’) Object :
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DB2 BIND Diagnostics : SQL Code —805 SH RE

EDUCATE » NETWOR

« Surfaced when the last 2 bytes of OSREQ reason code x'74xyz’ are X FCDB’

* Indicates a BIND issue with either:
1) One of the OAM binds (CBRPBIND, CBRHBIND, CBRABIND, CBRIBIND)

2) Application binds

 Steps to resolve:
1) If OSREQ reason code surfaced in application, use TSO OSREQ command to
Issue same function against that collection name object name

a) If this does NOT surface the same reason code and ends successfully, the issue is with
the application binds

b) If this does surface the same reason code, the issue is with the OAM binds
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DB2 BIND Diagnositics: SQL Code —805 (cont.) SH RE

2) Steps to resolve (cont.)
a) Re-run the OAM binds applicable in your installation
b) If any of the steps end with an RC8 or higher, review and correct any errors and
re-run the binds
c) If the steps end with an RCO or RC4, re-run the TSO OSREQ command

d) If the command still surfaces the same reason code
1) Compare bind jobs to those supplied in SYS1.PARMLIB(CBRxBIND) members

2) Modify your custom bind jobs if CBRXBIND jobs indicate changes not applied to your
custom bind jobs
3) Verify correct DBRM library is pointed to in DBRMLIB DD statement in bind jobs

4) If any recent OAM maintenance applied and non-standard methods were used to apply
maintenance (such as copying load modules manually), check to make sure all
modules/DBRMs were copied successfully

e) If the issue is still present, open a PMR with OAM Q&A to assist
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A
OSMC Cycle Running Longer than Normal SH./\RE

EDUCATE » NETWORK » INFLUENCE

 OSMC finishing in 2x to 3x or more time than normal
* Review CBR9370l messages surfaced

« Example:
06.00.50 STC85422 CBR9370I OSMC Detail for GROUPO0O: 190 190
190 READ READ READ READ
190 DISK1 DISK2 OPT TAPE
190 WORK OQ: 0 0 0 0
190 WAIT Q: 0 0 0
190 DONE : 14452 0 0 0
190 WRITE WRITE WRITE WRITE WRITE
190 DISK1 DISK2 OPT TAPE1 TAPE?2
190 WORK OQ: 0 0 0 0 0
190 WAIT Q: 0 0 0 0
190 DONE : 0 0 0 14452 0
190 WRITE WRITE DIR
%88 WORK Q: BACKUP% BACKUP% UPDT% Indicates many objects with
190 WAIT Q: 0 0 520 (% ODPENDDT <= current date
190 DONE : 0 0 52056 = :
190 el o Bilsoiley DLl only had directory entry updated

06.00.51 STC85422 CBR9048I Storage Group GROUPOO has successfully
completed processing.
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OSMC Cycle Running Longer than Normal (cont.) SHRE

 Why may this indicate a problem?

« OSMC selects for processing every object in the Object Storage Group with a
pending action date (ODPENDDT) <= the date of the OSMC execution

* For every object selected, OAM will determine if object should be expired, backed
up, or transitioned

- If an object still has an ODPENDDT <= the current date after OSMC has completed
processing, it will be selected during subsequent OSMC cycle

The root cause

* The last management class an object is designed to have has transition criteria set

 Transition criteria should only be set if the object should be assigned a new storage class
or management class

« ACS routines incorrectly set up

» Results in new management class not being assigned during OSMC processing as was
intended
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OSMC Cycle Running Longer than Normal (cont.) SH R

EDUCATE » NETWORK » INFLUENCE

« How to verify if the issue is present
1. Issue the following SPUFI on the object storage group
SELECT * FROM OAMADMIN.CBR_MGT_CLASS TBL C,
hlg.OSM_OBJ DIR D
WHERE ODPENDDT <= date the last OSMC run finished (format 'yyyy-mm-dd")
AND D.ODMCNUM = C.ODMCNUM,;

2. Review the output to determine which management class (ODCLMCNM) the objects are
associated with

3. Review the settings for this management class in the ACTIVE SMS configuration

4. If transition criteria are specified, this will cause the object to be selected during the
subsequent OSMC execution of this object storage group

Prevent CPU churn!
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OSMC Cycle Running Longer than Normal (cont.) SH sRE

_ATE » NETWORK » INFLUENCE

» Other possibilities

« CBRHADUX not allowing expiration even though the management class setting (or
explicit expiration date) determine objects should expire

« SETOAM DEMOUNTWAITTIME(seconds) may need to be increased if there is
constant demount/mount activity of same volume

« MAXTAPERETREIVETASKS tasks not being set efficiently can cause starvation
among storage groups

« DB2 may be using tablespace scan versus index scan. If large changes in the
number of entries in an Object Directory Table, execute RUNSTATs and the OAM
binds

Recommendation: Use D SMS,0SMC, TASK(taskname) command in 5 minute intervals to
surface CBR9370l summary message
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OSREQ Query (or RETRIEVE) on DASD taking too SHARE
long or SYSZTIOT contention

UCATE » NETWOR

 QB=x — Specifies whether an OSREQ QUERY request results in a call into the
OAM address space to retrieve the backup retrieval order keys. Specified on
IEFSSNxx parmlib member.

 QOB=Y — OSREQ QUERY requests result in a call into the OAM address space for
each backup copy. This is the default.

« QB=N — OSREQ QUERY requests do not result in a call into the OAM address
space for each backup copy

 If QB=Y and a backup copy is present, an ENQ on SYSZTIOT is required, which
Impacts OPEN/CLOSE/ALLOCATION/DEALLOCATION processing for tape

« Some applications issue a QUERY to acquire object length before doing the
actual RETREIVE. If the default, QB=Y, is active, and a backup copy is present,
this may cause unneeded, additional work.
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A
Out of Synch Collection vs Catalog Entries SH/\RE

EDUCATE » NETWORK » INFLUENCE

Collecti d Catal h V2R1 and V2R2 environments
PIISCLon an alalog chanhges without OA51129 applied

* With our V2R3 support and with co-existence APAR OA51129 for
V2R1 and V2R2, we have removed the dependency on the
catalog for OAM collection entry processing

« Collections will now only be maintained in DB2

 This eliminates future out of synch conditions and OAM having to  [e=iEIRefeel[Eeielt| Collection auditing  [Ep]=flSe]|=leifel
maintain the information in two places, however: entries . entries

&
<

**Warning** - This will surface any existing out of synch conditions
that you currently have, which would have been caused by SPUFI V2R3 or V2R1/V2R2 with OA51129
deleting entries in the DB2 collection table applied_

**Warning** - Do not delete catalog collection entries that belong to
OAM

**Warning** - If modifications need to be made to OAM’s DB2
tables, ensure that DB2 image copies are made of those tables

DBZ2 collection
entries
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Out of Synch Collection vs Catalog Entries — SH RE
Information APAR 1114842 DUCATE  NETWORK - INFLUENCE

Information APAR 1114842

« To help with identifying out of synch conditions as well as provide procedures and on what to
do if this condition exists, we have created informational APAR 1114842

« This APAR contains explicit instructions on how to identify this condition as well as step by
step instructions on what to do if you find yourself in any of these of out of synch cases

 We have also included a new catalog vs collection entry automation tool called CATDB2CP
(downloadable via the APAR) that is capable of determining these out of synch conditions and
returns back to you vital information needed to get things sorted out

» Note: For users that choose not to use the automation tool, we do provide manual step by step
instructions for identifying out of synch conditions as well
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CATDB2CP

* We have identified 2 parent situations that most out of synch conditions stem from
« Collection entries are found in catalog but are missing from DB2
» Collection entries are found in catalog and found in DB2, but... the entry found in DB2 has a
different collection ID.

« This automation tool is capable of identifying both of these cases by scanning the OAM
catalog as well as querying the DB2 collection table and performing comparisons

 If the tool finds any discrepancies, it will output to you information gathered for that entry from
either the catalog, DB2, or both in some cases

» Collection ID, collection name, storage class, management class, and storage group information
found for that collection entry so that remedial action can be taken to correct the issue
« The tool will come with explicit step by step instructions on how to correct the out of synch
condition pertinent to your environment
« 8 fix scenarios identified
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15t Case — Collection entry found in catalog but not in DB2

(Figure 1)
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2"d Case — Collection entry found in catalog and found in DB2 with a different
collection ID.

(Figure 2)
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