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Trademarks
Trademarks

The following are trademarks of the International Business Machines Corporation in the United States and/or other countries.  For a complete list of IBM Trademarks, see 
www.ibm.com/legal/copytrade.shtml:  AS/400, DBE, e-business logo, ESCO, eServer, FICON, IBM, IBM Logo, iSeries, MVS, OS/390, pSeries, RS/6000, S/30, VM/ESA, VSE/ESA, 
Websphere, xSeries, z/OS, zSeries, z/VM

The following are trademarks or registered trademarks of other companies

Lotus, Notes, and Domino are trademarks or registered trademarks of Lotus Development Corporation
Java and all Java-related trademarks and logos are trademarks of Sun Microsystems, Inc., in the United States and other countries
LINUX is a registered trademark of Linux Torvalds
UNIX is a registered trademark of The Open Group in the United States and other countries.
Microsoft, Windows and Windows NT are registered trademarks of Microsoft Corporation.
SET and Secure Electronic Transaction are trademarks owned by SET Secure Electronic Transaction LLC.
Intel is a registered trademark of Intel Corporation
* All other products may be trademarks or registered trademarks of their respective companies.

NOTES:

Performance is in Internal Throughput Rate (ITR) ratio based on measurements and projections using standard IBM benchmarks in a controlled environment. The actual throughput that 
any user will experience will vary depending upon considerations such as the amount of multiprogramming in the user's job stream, the I/O configuration, the storage configuration, and the 
workload processed. Therefore, no assurance can be given that an individual user will achieve throughput improvements equivalent to the performance ratios stated here.

IBM hardware products are manufactured from new parts, or new and serviceable used parts. Regardless, our warranty terms apply.

All customer examples cited or described in this presentation are presented as illustrations of the manner in which some customers have used IBM products and the results they may have 
achieved. Actual environmental costs and performance characteristics will vary depending on individual customer configurations and conditions.

This publication was produced in the United States. IBM may not offer the products, services or features discussed in this document in other countries, and the information may be subject 
to change without notice. Consult your local IBM business contact for information on the product or services available in your area.

All statements regarding IBM's future direction and intent are subject to change or withdrawal without notice, and represent goals and objectives only.

Information about non-IBM products is obtained from the manufacturers of those products or their published announcements. IBM has not tested those products and cannot confirm the 
performance, compatibility, or any other claims related to non-IBM products. Questions on the capabilities of non-IBM products should be addressed to the suppliers of those products.

Prices subject  to change without notice.  Contact your IBM representative or Business Partner for the most current pricing in your geography.

References in this document to IBM products or services do not imply that IBM intends to make them available in every country.

Any proposed use of claims in this presentation outside of the United States must be reviewed by local IBM country counsel prior to such use.

The information could include technical inaccuracies or typographical errors.  Changes are periodically made to the information herein; these changes will be incorporated in new editions of 
the publication.  IBM may make improvements and/or changes in the product(s) and/or the program(s) described in this publication at any time without notice.

Any references in this information to non-IBM Web sites are provided for convenience only and do not in any manner serve as an endorsement of those Web sites. The materials at those 
Web sites are not part of the materials for this IBM product and use of those Web sites is at your own risk.
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Agenda
Sysplex Aggregation

– What it is

– Qualifying Requirements
Hardware
Software
Operational 

– Examples

– Tool support

CF Analysis using zCP3000
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Parallel Sysplex – What is it ?

Hardware
– Timer
– I/O Connectivity
– Coupling Facility
Software
– XCF/XES
– WLM
μ-code (Microcode)
– CFCC
– Processor μ-code

12 1
2

3
4

5
6

7
8

9

10
11

Coupling
Technology

Shared 
data

Sysplex 
Timer

ESCON/FICON
zSeriesSystem z9 109



6

IBM STG Technical Conference

© 2007 IBM Corporation

Sysplex Aggregation

Software pricing benefits 

This session:   Technical Qualifications,
*NOT* pricing

For pricing :
sysplex, 
subcapacity, 
etc.

Session Z116 “z/OS Pricing”

Amy Tobenkin

Thursday @ 3:30pm
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What is a Parallel Sysplex?

Up to 32 z/OS logically functioning as one
Transparent supporting infrastructure
Hardware and software components

Continuous availability 
Flexible growth
High-performance shared data across systems 
Potential software pricing benefit

Parallel Sysplex Benefits
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Sysplex Aggregation Pricing

software licenses 
priced as a single 
entity
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Sysplex Aggregation Pricing

** (not real prices)

Non-aggregated 
price: 
82 + 174 = 256

Aggregated 
price:   

188
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Sysplex Aggregation
…of software charges across actively coupled machines 

Criteria:

Hardware – z9, zSeries, 9672, OEM

Software – z/OS, OS/390,  and  Systems Enablement Function

Operation - 50% of the total z/OS used on that machine

Validation - System Verification package
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Aggregation Criteria - Software

Application Data Sharing including:
– IMS/TM: with IMS DB or DB2 
– CICS: with IMS DB or DB2 or VSAM RLS 
– TSO and DB2 data sharing 
– An eligible Independent Software Vendors Data Base

GRS Star Implementation 
JES2 Checkpoint in the coupling facility 
RACF database caching 
SmartBatch multisystem processing 
Automated tape sharing and switching 

Systems Enablement Function
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Aggregation Criteria - Software

VTAM Generic Resources 
VTAM MULTINODE Persistent Sessions 
System logger SYSLOG (OPERLOG) 
System logger LOGREC 
System logger Resource Recovery Services 
WebSphere MQ shared message queues
HSM common recall queues
Enhanced catalog sharing

Systems Enablement Function (continued)
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Aggregation Criteria - Operation

Parallel Sysplex - z/OS images with a shared 
sysplex CDS, common time source, common 
Coupling Facility.

PrimaryPlex - utilization from a sysplex’s LPARs
is more than half of all MVS-based utilization on 
that CPC.

PricingPlex - the group of CPCs with the same 
PrimaryPlex.

Terminology
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Aggregation Criteria - Operation 
Sample Configuration 1

Sysplex

CPC LPAR Sysplex
Avg 

MSU % MVS MSUs

A TSTA1 Test 135 11%

A DEVA1 Dev 287 21%

A PRDA1 Prod 928 68%

Test
Dev
Prod



15

IBM STG Technical Conference

© 2007 IBM Corporation

Sysplex

CPC LPAR Sysplex
Avg 

MSU
% MVS 
MSUs

A TSTA1 Test 109 8%

B PRDB1 Prod 546 60%

C DEVC1 Dev 312 36%

C TSTC1 Test 216 25%

A DEVA1 Dev 164 12%

A PRDA1 Prod 800 58%

A PRDA2 Prod 300 22%

B TSTB1 Test 164 18%

B DEVB1 Dev 200 22%

C PRDC1 Prod 337 39%

ProdDevTest Unused

Aggregation Criteria - Operation
Sample Configuration 2
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Aggregation Criteria - Operation 
Sample Configuration 2

CPC LPAR Sysplex
Avg 

MSU
% MVS 
MSUs

A TSTA1 Test 109 8%

B PRDB1 Prod 546 60%

C DEVC1 Dev 312 36%

C TSTC1 Test 216 25%

A DEVA1 Dev 164 12%

A PRDA1 Prod 800 58%

A PRDA2 Prod 300 22%

B TSTB1 Test 164 18%

B DEVB1 Dev 200 22%

C PRDC1 Prod 337 39%

Primary 
Plex CPC

License 
MSU Pricing MSU

PROD

PROD

n/a

A 1500
2500

B 1000

C 1000 1000

Primary Plex - the sysplex with
>50% MSUs used on that CPC
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Aggregation Criteria - Operation 
Sample Configuration 3 
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Aggregation Criteria - Operation 
Sample Configuration 3 - Two Primary Plexes

CPC LPAR Sysplex
Avg 

MSU
% MVS 
MSUs

A TSTA1 Test 109 8%

B PRDB1 Prod 546 60%

C DEVC1 Dev 312 36%

C TSTC1 Test 216 25%

A DEVA1 Dev 164 12%

A PRDA1 Prod 800 58%

A PRDA2 Prod 300 22%

B TSTB1 Test 164 18%

B DEVB1 Dev 200 22%

C PRDC1 Prod 337 39%

CPC LPAR Sysplex
Avg 

MSU
% MVS 
MSUs

D VMLD` n/a n/a n/a

E QAE1 QA 393 51%

E DEVE1 Dev 131 17%

E TSTE1 Test 131 17%

D QAD1 QA 566 53%

D TSTD1 Prod 128 12%

D DEVD1 Prod 192 18%

D PRDD1 Test 182 17%

E VMLE1 n/a n/a n/a

E PRDE1 Prod 116 15%
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Aggregation Criteria - Operation 
Sample Configuration 3 - Two Primary Plexes

Primary 
Plex CPC License MSU Pricing MSU

PROD

PROD

n/a

QA D 1250

QA E 1250 2500

A 1500
2500

B 1000

C 1000 1000
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Aggregation Criteria - Validation

System Verification Package
http://www-03.ibm.com/servers/eserver/zseries/swprice/sysplex/pdf/svp.pdf

1. Name of   PrimaryPlex
2. Common Systems Enablement Function used
3. CF Structure for that Systems Enablement Function
4. 5 consecutive business days
5. Prime Shift Hours (and optional 2 consecutive eliminated hours)
6. Type / Model / Serial Number of each Machine in the 

PricingPlex

7. Sysplex Calculator Report   (PlexCalc)
8. CF Activity Report (RMF)
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Aggregation Criteria - Validation

PlexCalc
– No charge tool 

http://www-03.ibm.com/servers/eserver/zseries/swprice/sysplex/sysplex_calc.html

– SMF Type 70 records from

**Every MVS on every CPC**

– Required with System Verification Package

Tools
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Aggregation Criteria - Validation

=============== SYSPLEX CALCULATOR ===============
Release Date 12/20/2005
Customer Name CUSTOMER NAME
Machine Serial MSUs LPARs
CPC1 11111  248 FK15D, FK15A(1), FK15B
CPC2 22222  492 FKI7A(1), FKI7C, FKI7B
CPC3 33333  402 FKI1B(1), FKI1A
CPC4 44444  410 FKI14A
CPC5 55555  350 FKI4D, FKI4A, FKI4B(1), FKI4C
CPC6 66666  392 FKI5A(1), FKI5B
CPC7 77777  330 FKI12A(1), FKI12B
CPC8 88888  410 FKI17A
CPC9 99999  187 FKI10A(1), FKI10B, FKI10C, FKI10I

LPAR name, not 
SYSID

SMF 70 input 
collected

PlexCalc Tool

(1) This LPAR has general CPs assigned yet SMF data for this LPAR was not provided in the input stream.(1) This LPAR has general CPs assigned yet SMF data for this LPAR was not provided in the input stream.
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Aggregation Criteria - Validation

“Based on IBM's Parallel Sysplex Aggregation criteria, 
Sysplex Calculator has determined that ..”

the PrimaryPlex for CPC1 is FPKD
the PrimaryPlex for CPC2 is FPKE
the PrimaryPlex for CPC3 is FPKU
the PrimaryPlex for CPC4 is FPKE
the PrimaryPlex for CPC5 is FPKU
the PrimaryPlex for CPC6 is FPKW
the PrimaryPlex for CPC7 is FPKW
the PrimaryPlex for CPC8 is FPKW
the PrimaryPlex for CPC9 is FPKD

PlexCalc Tool

PricingPlex 1
PricingPlex 2
PricingPlex 3
PricingPlex 4
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Aggregation Criteria - Validation

zCP3000
– No charge tool for IBM and entitled IBM Business Partners

IBM - http://w3.ibm.com/support/americas/wsc/cpsproducts.html
BP - http://partners.boulder.ibm.com/src/atsmastr.nsf/WebIndex/PRS1762

– Extracted data (EDF) from every MVS on every CPC

Tools
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Sample 
Configuration 4 -
Five SysPlexes
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Sample 
Configuration 4 -
Five SysPlexes



27

IBM STG Technical Conference

© 2007 IBM Corporation

Sample Configuration 4 - Five SysPlexes
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Sample Configuration 4 - Five SysPlexes
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Sample Configuration 4 - Five SysPlexes
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Sample Configuration 4 - Five SysPlexes
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But what about…

zCP3000 vs PlexCalc

zIIPs and zAAPs

MVS guests under VM

LPARS with different GMT offsets
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Aggregation Criteria - Validation

Customer must notify IBM when they add an additional mainframe into 
an existing qualified Parallel Sysplex.

Server upgrade
Server Consolidation
Server Consolidation with CPC upgrade
Non-sysplex work grows significantly
Workload on PrimaryPlex offloaded to zAAP

When is revalidation required?
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CF AnalysisCF AnalysisCF Analysis
withwithwith
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zCP3000 CF Analysis
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zCP3000     
CF Analysis

• Duplexed Structures

• Physically separate CF peers

• Logical g Physical Utilization

• Effective = Real Engines

• Peer mode CF links

• Highest request rate is a 
synchronous, duplexed lock 
structure
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zCP3000    
CF Analysis

CEC Definition

• CEC has 2 real ICF engines

• RCF1 partition has 1 real, 
dedicated engine.
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zCP3000 
CF Analysis

•CF Utilization ok

•Effective Engines ok

•Lock Contention 
•False Lock Contention
•Subchannel Link    
Utilization ok

•Subchannel Sync->Async
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zCP3000      
CF Analysis

•Highest Lock 
contention rate > 1.0%

•IGWLOCK00 Lock 
Contention with low 
request rate 

•Increase structure size 
to reduce false lock 
contention.
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zCP3000 CF Analysis



40

IBM STG Technical Conference

© 2007 IBM Corporation

zCP3000 CF Analysis
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Reference
IBM Parallel Sysplex

http://www-03.ibm.com/systems/z/pso/index.html

IBM Parallel Sysplex Aggregation
http://www-03.ibm.com/servers/eserver/zseries/swprice/sysplex/

z/OS System Programmer’s Guide to Sysplex Aggregation
http://www.redbooks.ibm.com /redpapers/abstracts/redp3967.html

Tools from IBM Capacity Planning Support
• IBM http://w3-03.ibm.com/support/americas/wsc/cpsproducts.html

• IBM BP http://partners.boulder.ibm.com/src/atsmastr.nsf/WebIndex/PRS1762
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