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Resource Manager (RM)

One of the new Common Service Layer address spaces that
provide infrastructure for systems management in an IMSplex

Supports a client interface (CSLRMxxx assembler macros) for
managing global resources and processes

Manages global resource information on a Coupling Facility List
Structure called a resource structure

Coordinates IMSplex-wide processes

Supports user exits for monitoring and tailoring
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IMS Functions that Exploit RM

= Resource type consistency
» transaction cannot be defined as lterm on another IMS

= Sysplex Terminal Management (STM)
» terminal and user state can be resumed on another IMS
» name unigueness (single active lterm/signed on user)

= Global Online Change

(also known as Coordinated Online Change)
» resource definition changes coordinated across IMSplex
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RM User EXxits

= RM client connection user exit
» called for client register and client deregister

= BPE Iinitialization/termination user exit (RM)
» called for RM initialization and termination
» called for IMSplex initialization and termination

= BPE statistics user exit (RM)
» provides RM statistics
» driven by a timer

| '8
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RM Resource Structure

= CQS coupling facility (CF) list structure used by RM to manage
resources & processes

» required for Sysplex Terminal Management
» optional for Global Online Change (but recommended)

= Resource structures support the following:
» CF duplexing
» system-managed rebuild
» CQS structure copy
» structure alter (manual and automatic)
» structure full threshold monitoring
» structure repopulation
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CFSIZER helps you size a resource structure

= MVS web-based tool

http://www-1.ibom.com/servers/eserver/zseries/cfsizer/

= Click on IMS on left panel
= Locate IMS V8 Resource Structure

» Calculate resource number and data element number
(help available)

» Fill iIn Resource Number or use default 100
» Fill iIn Number of Data Elements or use default 100
» Click on submit

= CFSIZER returns recommended structure size and sample
CFRM policy statements
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QUERY STRUCTURE command

= Structure name

= Structure type (resource)

= List entries allocated and in use

= Data elements allocated and in use
= List entry to data element ratio

= Example

TSO SPOC Input:

QUERY STRUCTURE SHOW STATI STI CS)

TSO SPOC Qutput:
St ruct ur eNane Mor Nane CC LeAll oc Lel nuse El mAl |l oc El ml nuse LE/ EL
| MBRSRCO1 RMLRM 0 3577 680 3574 32 0001/ 00001
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Local Online Change Overview

= Resource definitions that can be changed online
» ACBLIB DMBs and PSBs
» FMTLIB MFS formats
» MATRIX SMU security matrices
» MODBLKS databases, programs, routing codes, and transactions

= Offline preparation may include MODBLKS gen, DBDGEN,
PSBGEN, ACBGEN, MFS format utility

= Online change copy utility (DFSUOCUO) copies staging library to
Inactive library

= /IMODIFY PREPARE command prepares IMS for online change

= /MODIFY COMMIT command switches to inactive libraries
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Manually Coordinating Local Online Change

Inactive libraries
OLC . oo .
—  Copy / B Difficult to coordinate

Utility In a sysplex manually!!

A Active libraries
A IMS1 IMS?2 I B

Staging
Libraries

MODSTAT MODSTAT
for IMS1 /IMODIFY PREPARE IMODIFY PREPARE for IMS2
/DIS MODIFY - OK /DIS MODIFY - OK
/MODIFY COMMIT /IMODIFY COMMIT
Successful Unsuccessful
Switch libraries What to do?
Resume processing 1. Correct problem with IMS2

and redo OLC
2. Backout OLC for IMS1

|
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Global Online Change (Coordinated Online Change)

= |IMS function to coordinate online change of resource definitions
for all the IMSs In the IMSplex

» IMS uses RM to coordinate online change prepare, commit,
and abort phases

= OLCSTAT dataset contains global online change status

» dynamically allocated dataset
» shared by IMSs in IMSplex

= Global Online Change Utility (DFSUOLCO) initializes OLCSTAT
dataset
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Global Online Change Commands

= One INITIATE OLC PHASE(PREPARE) command prepares
IMSs for online change

= One INITIATE OLC PHASE(COMMIT) command commits
online change on all IMSs

» coordinates commit phase 1, commit phase 2, and commit
phase 3 on all IMSs

» OLCSTAT dataset updated after all IMSs have completed
commit phase 1

= One TERMINATE OLC command aborts online change on all
IMSs
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Global Online Change Benefits

= |mproves commands

» one INITIATE or TERMINATE command to perform an
online change phase

» meaningful responses from each IMS including completion
code and error text (if applicable)

» QUERY MEMBER command displays online change state

= Prevents situation where online change committed on some
IMSs, but not committed on others

= Simplifies error handling
» INITIATE OLC command to retry
» TERMINATE OLC command to abort
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Global Online Change Utility (DFSUOLCO)

= Utility added to support Global Online Change
» [nitialize OLCSTAT dataset
» recreate OLCSTAT dataset after severe error

= Must be run before the 1st IMS coldstarts the 1st time

= WARNING: May destroy OLCSTAT dataset contents if run by
mistake

= An installation should have a procedure in place to recreate the
OLCSTAT dataset after severe error
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Online Change Copy Utility (DFSUOCUOQ)

= Existing utility to copy staging library to inactive library

= OLCSTAT DD statement support added to define OLCSTAT
dataset for global online change

= OUT=G parameter support added, to specify that the target
library is the inactive library determined from the OLCSTAT

dataset
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Before Global OLC Begins

> Copy g CSL
SPOC SCl

Copy staging libraries

to inactive libraries / \ .

IMS1 ACBLIBA — |MS2
MODBLKSA
FORMATA
DFSCGxxx DFSCGxxx

RM

OLCSTAT data set
v IMS ids of global OLC group
OLC=GLOBAL v Current active libraries (A or B) OLC=GLOBAL
OLCSTAT=dsn v Type of last OLC OLCSTAT=dsn
v

Modlfy id

4
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Cal. Global OLC Prepare Phase
SPOC SC|
= OM

rRv T

* PREPARE
SPOC enters command ICD:ISICE)PR 'A[\);;ATE
INIT OLC PREPARE
PHASE(PREPARE) B COMPLETE
TYPE(ALL) or FAILED
OM sends command to
master IMS

INIT OLC a
Master (IMS1)
completes prepare
phase then tells RM v

to coordinate with —

other IMSs — |MS1 ACBLIBA —— [MS?2
_ MODBLKSA
Stop queuing | FORMATA
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SClI

— OM

CSL

A RM

RESPONSE

If any IMS fails
PREPARE
v TERM OLC

v Fix problem
v INIT OLC

PREPARE
COMPLETE

4 sl

Global OLC Prepare Complete

When all IMSs complete
PREPARE phase

v RM informs master

v Master responds to OM
v OM responds to SPOC

A
ACBLIBA —— |MS2
MODBLKSA
- FORMATA
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Global OLC

Commit Phase 1

CSL
SCI
—® OM
rRv T
A
INIT OLC COMMIT

SPOC enters command
INIT OLC
PHASE(COMMIT)
OM sends command to
master IMS COORDINATE

PHASE 1
Master (IMS1)
performs
commit phase 1
and signals RM
to coordinate E—
process with — |MS1
Other IMSs StOp Schedullng

reject co

Queue or

1
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CSL
SCI
oM
RM
INIT OLC COMMIT
If any IMS fails
phase 1
v Commit aborted
v Retry commit or
terminate OLC PHASE 1
COMPLETE
OLC cannot be
terminated after
OLCSTAT updated
—

i

Global OLC Commit 1 Complete

When all IMSs
complete phase 1
v RM informs master

v Master updates
OLCSTAT dataset

v Master signals RM to
B coordinate phase 2

Pray

IMS1 ACBLIBB —— [MS2
MODBLKSB
. FORMATB
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CSL }
< Global OLC Commit Phase 2
OM
rRv T |
i COMMIT
PHASE 2
Master performs
commit phase 2 B PHASE 2
and signals RM COMPLETE
to coordinate or FAILED
process with COORDINATE A
other IMSs PHASE 2
\j
e IMS 1 Ii ACBLIBB —— |MS2 I
Switch libraries | PSS
Resume processing FORMATR

|
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L‘N\‘f

CSL :
< Global OLC Commit 2 Complete
OM
RM

RM signals
master that phase 2
IS complete
v Phase 3 initiated to B

cleanup local storage

and OLCSTAT

PHASE 2 A
_ COMPLETE

If any IMS fails
phase 2
v Very rare
v Retry commit or [

cancel IMS and

warmstart IMS]‘ el IMSZ

MODBLKSB
FORMATB

1
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PREPARE response example (route SYS3)

File Dsplay View Options Help
PLEX1 | M5 Single Point of Control
Command ===>

Plex . PLEX1 Route .
Response for:

SYS3 Wi t 5: 00
| NI TI ATE OLC PHASE( PREPARE) TYPE( ALL)
Mor Nanme  Menber CC ACBLI B FMILI B MODBLKS Modl d
SYS3 | VB2 0
SYS3 SYS3 0 B B B 2
Fl=Hel p F3=Exi t F4=Show og F6=Expand

FO9=Retri eve F12 USRTO01l1

IMS V8 Resource Manager and Global Online Change
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PREPARE log example (route SYS3)

File Dsplay View Options Help
PLEX1 I M5 Single Point of Control
Command ===>
-------------------------------- Plex . PLEXI Route . SYS3 Wit . 5:00
Log for . . : INTIATE OLC PHASE( PREPARE) TYPE(ALL)
IMBplex . . . . . : PLEX1
Routing . . . . . : SYS3
Start time. . . . : 2003.197 14:19: 38.97
Stop time . . . . : 2003.197 14:19:55. 96
Return code . . . : 00000000
Reason code . . . : 00000000
Command master. . : SYS3
Fl=Hel p F3=Exi t F4=Showl i st F6=Expand FO9=Retri eve F12 USRTO011
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COMMIT response example (route SYS3)

(Kl

Response for:

Plex . PLEX1 Route .
Mor Nane Menber

SYS3
| NI TI ATE OLC PHASE( COW T)

CC ACBLI B FMILI B MODBLKS  Modl d
SYS3 | VB2 0

SYS3 SYS3 0 A A A 3
Fl=Hel p F3=Exj t

F4=Show og F6=Expand

File Dysplay View Options Help
PLEX1 | M5 Single Point of Control
Conmand ===>

FO9=Retri eve F12 USRTO1l1

Wit . 5:00

IMS V8 Resource Manager and Global Online Change
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PREPARE response example (route blank)
File Display View Options Help
PLEX1 | M5 Single Point of Control
Command ===>
CSLNO23I At | east one request was successful.
-------------------------------- Plex . PLEX1 Route . Wit . 5:00
Response for: | N TI ATE OLC PHASE( PREPARE) TYPE(ALL)
Mor Nane Menber CC ACBLI B FMILI B MODBLKS Modl d
| M52 | M52 0 A A A 1
| M52 SYS3 0
Fl=Hel p F3=Exi t F4=Show og F6=Expand F9=Retri eve F12 USRTO01l1
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PREPARE log example (route blank)

File Display View Options Help
PLEX1 I MB Single Point of Control
Command ===>
-------------------------------- Plex . PLEX1 Route . Wait . 5:00
Log for . . : INTIATE O.C PHASE( PREPARE) TYPE(ALL)
IMSplex . . . . . : PLEX1
Routing . Co.
Start tinme. . . . : 2003.196 08:12:44.21
Stop time . . . . : 2003.196 08:12:50. 15
Return code . . . : 0200000C
Reason code . . . : 00003000
Command master. . : | M2
Ret urn Reason
Mor Nane Code Code
SYS3 02000004 00001008
Fl=Hel p F3=Exi t FA=Show i st F6=Expand FO9=Retri eve F12 USRTO11l
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COMMIT error log example (route blank)

File Dsplay View Qptions Help
PLEX1 I M5B Single Point of Control
Comrand ===>
CSLNO241 No requests were successful .
-------------------------------- Plex . PLEXI Route . Wit . 5:00
Log for . . : INTIATE O.C PHASE( COW T)
IMBplex . . . . . : PLEX1
Routing . Co.
Start tinme. . . . : 2003.196 08:20:27.15
Stop time . . . . : 2003.196 08:20:28.01
Return code . . . : 0200000C
Reason code . . . : 00003004
Command master. . : | M52

Return Reason

Mor Narre Code Code
| MB2 00000010 00004124
SYS3 02000004 00001008
Fl=Hel p F3=Exi t F4=Showl i st F6=Expand FO=Retrieve F12 USRT011
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Work In progress response example

File Dysplay View Options Help
PLEX1 | M5 Single Point of Control
Command ===>
CSLNO241 No requests were successful .
-------------------------------- Plex . PLEX1 Route . Wait . 5:00
Response for: I N TIATE OLC PHASE( COWM T)
Mor Nanme Menber CC Error Text
| M52 | M52 Bl TRAN OLCTB105QUEUEI NG
| M52 SYS3 Bl TRAN OLCTB105QUEUEI NG
Fl=Hel p F3=Exi t F4=Show og F6=Expand F9=Retri eve F12 USRT011
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Work In progress log example

File Display View ptions Help
PLEX1 I M5 Single Point of Control
Command ===>
CSLNO241 No requests were successful.

-------------------------------- Plex . PLEXI Route . Wait . 5:00
Log for . . : INTIATE OLC PHASE(COW T)
| MSplex . . . . . : PLEX1
Routing . CoL
Start tinme. . . . : 2003.198 08:22:11.82
Stop tinme . . . . : 2003.198 08:22:12.05
Return code . . . : 0200000C
Reason code . . . : 00003008
Command master. . : | M2
Ret urn Reason

Mor Nane Code Code
| M52 0000000C 00003004
SYS3 02000004 00001008
Fl=Hel p F3=Exi t F4=Showl i st F6=Expand FO9=Retri eve F12 USRT011
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QUERY MEMBER Command Displays OLC Status

= Online change status
» phase (prepare, commitl, commit2, abort)
» local or global state (in progress, completed, failed)

= [MS status
= Essential after online change error to help you decide what to do

= Example

TSO SPOC INPUT:
QUERY MEMBER TYPE(| MS) SHONALL)

TSO SPOC OUTPUT:

Mor Nane CC Type Status Lcl Attr Lcl St at Modl d
| MB2 0 IMB SHAREDQ GBLALC ALCPREPC 0
| MB3 0 IMB SHAREDQ GBLALC ALCPREPC 0
| MB3 0 IMs (QLCPREPC

SYS3 0 IM SHAREDQ (BLALC ALCPREPC 0
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OLC Command Error Handling

QUERY IMSPLEX STATE AFTER ERROR

ACTION

Some IMSs in a prepare complete state

TERMINATE OLC
Correct problem before retry

All IMSs in a prepare complete state

INIT OLC PHASE(COMMIT) or TERMINATE
OLC

Mix of IMSs in prepare complete &
commit phase 1 complete state

Correct problem & try commit again or
TERMINATE OLC

All IMSs in commit phase 1 complete
state before OLCSTAT dataset updated

Correct problem & try commit again or
TERMINATE OLC

All IMSs in commit phase 1 complete
state after OLCSTAT dataset updated

Correct problem and try commit again. OLC
Is committed and cannot be aborted

Mix of IMSs in commit phase 1 & commit
phase 2 complete

Correct problem and try commit again

All IMSs in commit phase 2 complete
state

Correct problem and try commit again

Mix of IMSs in commit phase 2 & not in
online change state

Correct problem and try commit again

al . N, —
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QUERY OLC Command Displays OLCSTAT Contents

Active online change libraries

OLCSTAT dataset name

Modify id

List of IMSs current with online change libraries (may warmstart)
Example

TSO SPOC INPUT:

QUERY CLC LI BRARY( OLCSTAT) SHOWN ACTVLI B, MCDI D, MBRLI ST)

TSO SPOC OUTPUT:

Mor Narre QC Li brary ACBLIB FMILIB MIDBLKS Modi d MorLi st
| MB3 0 ALCSTAT B A B 1 I M53, SYS3, | MB2
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Restart of IMS Down During One Global Online Change

LAST ONLINE CHANGE TYPE RESTART COMMANDS
PERMITTED

ACBLIB INRE CHECKPOINT O
/ERE COLDBASE
/ERE COLDSYS

ALL INRE CHECKPOINT O
/ERE COLDSYS

FORMAT INRE CHECKPOINT O
INRE

IERE

/ERE COLDCOMM
/ERE COLDBASE
/ERE COLDSYS

MODBLKS INRE CHECKPOINT O
/ERE COLDSYS
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Online Change migration/fallback

= Migration to global online change can be done one IMS at a time
= Fallback to local online change can be done one IMS at a time

= No online switch between local and global online change

= |MSplex may contain a mix of IMSs enabled with local online

change or global online change

» only IMSs with global online change enabled participate in
global online change
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