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Trademarks

The following are trademarks of the International Business Machines Corporation in the United States, other countries, or both.

Not all common law marks used by IBM are listed on this page. Failure of a mark to appear does not mean that IBM does not use the mark nor does it mean that the product is not
actively marketed or is not significant within its relevant market.

Those trademarks followed by ® are registered trademarks of IBM in the United States; all others are trademarks or common law marks of IBM in the United States.

For a complete list of IBM Trademarks, see www.ibm.com/legal/copytrade.shtml:

* AS/400®, e business(logo)®, DBE, 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®, System i, System i5, System p, System p5, System X, System z, System z9®, BladeCenter®

The following are trademarks or registered trademarks of other companies.

Adobe, the Adobe logo, PostScript, and the PostScript logo are either registered trademarks or trademarks of Adobe Systems Incorporated in the United States, and/or other countries.
Cell Broadband Engine is a trademark of Sony Computer Entertainment, Inc. in the United States, other countries, or both and is used under license therefrom.

Java and all Java-based trademarks are trademarks of Sun Microsystems, Inc. in the United States, other countries, or both.

Microsoft, Windows, Windows NT, and the Windows logo are trademarks of Microsoft Corporation in the United States, other countries, or both.

Intel, Intel logo, Intel Inside, Intel Inside logo, Intel Centrino, Intel Centrino logo, Celeron, Intel Xeon, Intel SpeedStep, Itanium, and Pentium are trademarks or registered trademarks of Intel
Corporation or its subsidiaries in the United States and other countries.

UNIX is a registered trademark of The Open Group in the United States and other countries.

Linux is a registered trademark of Linus Torvalds in the United States, other countries, or both.

ITIL is a registered trademark, and a registered community trademark of the Office of Government Commerce, and is registered in the U.S. Patent and Trademark Office.

IT Infrastructure Library is a registered trademark of the Central Computer and Telecommunications Agency, which is now part of the Office of Government Commerce.

* 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.
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Agenda
= Introduction/Background
* Implementation considerations
= Hardware feature comparison
= Hiperdispatch

= Experiences and observations
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Introduction/Background
George Handera - SE Capacity

Aetna has 2 datacenters - 25 miles apart
14 - 2097°’s and 1 - 2817
Each datacenter has a pair of external CF CECs

One datacenter has 1 SYSPLEX over 8 CECs - heavy Datasharing
over 16 ICB4 links

Second datacenter 6 SYSPLEXES over 6 CECs plus the ESP box
Datasharing load is light over PSIFB and ICB4 links
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What’s new with the z196

Energy attributes

New level of cache on the CHIP

New instruction support for C and Java environments

Vertical scalability - applies to the LPAR as well as the CEC

Large Page support evolving - benefits Websphere and DB2 workloads
ETR timing no longer supported, STP implementation requires

ICB4 links (high speed Coupling Facility links) no longer supported,
PSIFB links best option for ICB4 replacement.
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Implementation Considerations

Cooling - Water option available, our box is Air cooled
Power - DC option available, our box runs AC

STP no longer an option — time to get rid of the timer!
We initially established a Mixed-CTN to support the 2817

PSIFB — While Infiniband is not new, the 2097 was the last
machine that supports ICB4 links.

PSIFB becomes the replacement technology on the 2817. Our ESP
testing experience focused on PSIFB for the Coupling Facility.
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Feature Comparison Table z9, z10 and z196

Series Number Mips Max Chip Cache Bus CPU CF High Speed
Model | of CPU's Memory | Cores | Levels | Speed GHz Links
Z9 1-54 580 512 DUAL 2 2.7 1.7 16-1CB4
2094 GB GB
Z10 1-64 920 1.5 QUAD 3 6.0 4.4 16-1CB4
2007 ™ = 16/32-PSIFB
Z196 | 1-80 | 1200 3 QUAD 4 8.0 5.2 32 PSIFB
2817 B WLsharei_ GB
cache on chip
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Model Configurations

Number of 2094 Max 2097 Max 2817 Max
Books MODELS | Engines MODELS | Engines MODELS | Engines

1 S08 8 E12 12 M15 15

2 S18 18 E26 26 M32 32

3 S28 28 E40 40 M49 49

4 S38 38 E56 o6 M66 66

4 S54 54 E64 64 M80 80
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Power

= 710 was introduced as a green machine

= Power requirements increased substantially for the same book
configuration when a z10 was compared to a z9.

= From a MIP perspective the z9 and z10 were neck to neck on a
MIPS per WATT comparison

= 7196 uses less power per book (approx .5 KVA) while
delivering significantly more MIPS per book.
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Processor Energy Comparison

79

O Book Min Eng Configuration Zﬂ@

=
B Book Max Eng configuration Processor Type and Book Z

Ll

o
2 =

(i H

196

» These numbers were generated by the power estimation tool.

= Power requirements and MIPS per Book were generated using a

minimum and maximum processors per book.

10
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HMC Environmental Display

i]k Environmental Efficiency Statistics - Z15W

To display new data, enter the start date and/jor the duration, and click Refresh.

Starting date: [9/20/10] Duration: [one day = <] [=]
X Power Consumption | Power Consumption | Temperature Temperature | CP Utilization
Date and Time k) iBtufhr) (°c) i°F (%]
Sep 20, 2010 12:00:00 AM 16,596 56628 23.5 74,32 11 B
Sep 20, 2010 1:00:00 AM 16.601 56645 23.5 74.3 11 J
Sep 20, 2010 2:00:00 AM 16,603 56652 23.5 74,3 11
Sep 20, 2010 2:00:00 AM 16.599 56638 23.5 74.3 11
Sep 20, 2010 4:00:00 AM 16.607 56665 23.5 74.3 11
Sep 20, 2010 5:00:00 AM 16,603 56652 23.5 74,32 11 |
Total: 25
Chart Content: |Power Consumption (kw) j

Power Consumption (kW)

= Graphic display over time

lew!

= Screen capture support
valuable for providing
operations documentation

0
00:00:00 02:00:00 0&:00:00 09:00:00 1Z:00:00 15:00:00 18:00:00 21:00:00 00:00:00

Sep 20,2010

Refresh M M 11
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Enhanced Activity Display

Monitors Dashboard

Pause Display Open Activity Open Activity Profiles

@ Overview

l.f
| - Select Action —— [+ | | '~/ Fiter D
Processaor Usage Channel Usage Power Consurmption Input Air Temperature
e e J LPeThd = Jm: - Jm: “ tkwd (Bruthr) “~ le=c (=F) -
1 @ 3-z1sw NI 47 IR 22 16.594 56,621.078
Page 1 of 1 | | Max Page Size:[100 | | Total: 1 Filtered: 1 Displayed: 1 Selected: 0

@ Detalls

@ Zz1sw

Power Consumption

Input Air Temperature

Mame | Input Air Temperature (°C) (°F) | |

Mame | Power Consumption (kW) (Brufhrd |
Mone Mone |
| Total: 0 | | Total: 0 |
Aggregated Processors Processors
Type | All Processor Usage (%) | Shared Processor Usage (%) Mame | Processor Usage (%) i
e | 12 o croo [N 15
icr I 63 o crol | I 27
IFL o o croz |1 2
e 1 = @ croz [ 13
cP . 20 0 cro4 NN 37 =
| | Total: 5 | | Total: a7
System Assist Processors Logical Partitions
essor Usage (3&) al Mame | Processor Usage (%) i
7 AEWM a
7 AEW2 o
| 28 EER | 12
4 ~esz [ 10
. 19 cre I 100 -
1 1T _ _ 1

I+

12
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MCM

6 Processor Chips

2 Level 4 cache Chips

13
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L X

2817 Model Characteristics by Book

1st Book 2nd Book 3rd Book 4th Book
Max
Model | Avail SAPs | Spares | Avail SAPs Spares | Avail SAPs Spares | Avail SAPs Spares Mefr;fry
CPs CPs CPs CPs
Model
M15 15 3 2 752
GB
M32 16 3 1 16 3 1 1520
GB
M49 16 3 1 16 3 1 17 3 0 2288G
B
M66 16 3 1 16 3 1 17 3 0 17 3 0 3056G
B
M80 20 3 1 20 3 1 20 4 0 20 4 0 3056G
B
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Processor Chip
= 4 Cores 3 cache levels
= Level 1 cache - 128/64 KB

L3_0 Controller = Level 2 cache - 1.5 MB
formally known as level 1.5 cache

= Level 3 cache - 24 MB shared by
all cores on a chip

L3_1 Controller

Level 4 cache is on 2 separate
96 MB Chips for 192 MB total

15
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Cache Comparison

z10 Cache Level Cache Level Cache Level
1 1.5 2
128k Data 3 MB
64k Instr book cache
2196 Cache Level Cache Level Cache Level Cache Level 4
1 2 3
128k Data 1.5 MB
64k Instr Cores on chip share book cache

16
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Hiperdispatch
Hiperdispatch characteristics are an evolving science

The Hipervisor continues to align physical processors vertically to a subset of
logical processors (as introduced with the z10)
WLM’s management of the Affinity nodes has evolved.

Node affinity scope has changed from same book to same core (sharing level 3
cache influences this change)

WLM now places work on a weighted basis on the affinity nodes. 4 core
chips/nodes are assigned more work that a
3 core chip.

17



SHARE Orlando - Session 9689

IBM 2196 zEnterprise
RMFIII

Samples: b0 System: AE92 Date: 06/30/10 Time: 18.01.00 Range:

Partition: AES2 2817 Model 734
CPC Capacity: 3013 Weight % of Max: XXX dh Avg: )
Image Capacity: 1595 WLM Capping %: 0.0 dh Max: 223 Limit:

Partition --- MSU --- Cap Proc Logical Util % - Physical Util % -
Def Act Def Num Effect Total LPARR Effect Total

7.5
7.5

Model = 2817-734 Serial = 0D7F4z5 CEC MSUs capacity 2124
Mumber of Physical processors = Dispatch interwval DY MNAaMIC

Mumber of CPs = 24 Special CPs Elapsed interval = 00.00.01.005
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CICS TRANSACTION KEY

Tran Name Threadsafe Description
GHDL No MQ 100 - .25 MS WAITS + 16 Million instructions
per POST
GHC1 YES 1100 fetches per tran out of cache
GHC2 NO 1100 fetches per tran out of cache
GHIO NO 1000-1100 fetches per tran prefetch I/O
GHI1 YES 1000-1100 fetches per tran prefetch 1/0O

Transaction Driver - completion based initiation

Reads MQ Queue for transaction specifications for:

= Duration

=Transaction name

= Transaction concurrency

19



SHARE Orlando - Session 9689
IBM 2196 zEnterprise

N 2. &
‘' ni.('th‘k

Hiperdispatch

z10/710 Hiperdispatch On/OFF (8 CP's)
1200000 -
1000000 |
- 800000
c
>
8 600000
@
= 400000 1
200000 +— | |
O 4
GHDL GHC1
GHCL GHC2 GHIO GHIL  Total
Tran Name
O z10 HIPERDISPATCH ON B z10 HIPERDISPATCH OFF
Tran GHDL GHC1 GHC2 GHIO GHI1 total tran
z10 Hiperdispatch
ON 160 598667 36133 35100 367649 1037709
z10 Hiperdispatch
OFF 144 551831 27873 27667 338888 946403
Tran delta 16 46836 8260 7433 28761 91306
% delta 11.11% 8.49% 29.63% 26.87% 8.49% 9.65%

20
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oL

2196 Hiperdispatch ON vs OFF (8 CPs)
1400000 p
1200000 -
1000000

800000
600000
400000
200000 -

04

Tran Count

GHDL
GHC1
GHC2
GHIO
GHI1

total tran

O z196 Hiperdispatch ON B z196 Hiperdispatch OFF

Tran GHDL GHC1 GHC2 GHIO GHI1 total tran
2196 Hiperdispatch ON 180 688194 48813 47881 433296 1218364
2196 Hiperdispatch OFF 168 596079 34169 34001 373456 1037873
Tran delta 12 92115 14644 13880 59840 180491
% delta 7.14% 15.45% 42.86% 40.82% 16.02% 17.39%

21
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z10 8 way vs 2196 6 way

1zooooow//"
1000000+

800000-::::
Tran Count 600000

400000-::::
200000 1
0.

-

8 CPs 6 CPs

MIPS 5879 6251

Util% 90% 84%

— . .
o9 R z10 Hiperdispatch on
5 £ £ I T §
© ° 0 = B 210 Hiperdispatch
Tuning WLM or Thread concurrency g 210 Hiperdispatch on
. = B z196 hiperdispatch on
May be required P P
GHDL GHC1 GHC2 GHIO GHI1 total tran
2196 Hiperdispatch ON 172 | 604553 26864 26853 | 383130 | 1041572
210 Hiperdispatch ON 160 | 598667 36133 35100 | 367649 | 1037709
Tran delta 12 5886 -9269 -8247 | 15481 3863
% delta 7.50% 0.98% -25.65% -23.50% 4.21% 0.37%

22
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Hiperdispatch
The z196 processor rewards your ability to hold a dispatch!
MIPS are nice but point of dispatch must also be considered

Chatty workloads (CICS QR for example) vs Batch or CICS Threadsafe lose
ground to workloads that hold that their dispatch.

When the point of dispatch is reduced and the MIPS per engine is increased the
capability of the QR throughput increases from an engine perspective. BUT the
competition for that engine also increases

Machine upgrades often result in more MIPS being delivered by a reduced
number of engines.

Tuning WLM goals or managing concurrency may be required!

23



- SRS
SHARE Orlando - Session 9689 N .‘.(hiz*
IBM 2196 zEnterprise

Prb  [Est Instr Est Finite |Est Rel Nest
SYSID |[Mon [Day|SH |Hour|CPI [State [Cmplx CPI |CPI SCPLIM |LIMP [L2P__ |L3P [LALP |LARP |MEMP [Intensity |LPARCPU |Eff GHz |CICS
PAR1 SEP 1P 1¢/ 7.0\ 31.8 2.8 4.2 50 8.5 ¥69.3\19.0 7.6 34 0.7 0.46 1459.4 5.2 QR
PAR2 SEP 1P 16\, 4.7/ 23.4 3.0 1.7 24 7.0 N89.2J 56 45 0.1 0.7 0.20 1546.2 5.2 Threadsafe
Benchmark Descriptio ¢
Comprises of CICS transactions and some Batch...

All Batch is heavy Update and running on both LPARs

The CICS transactions are cloned pairs. One group is left to run in QR mode and the other is marked threadsafe in the CICS PPT
definition. This test Focused all the Quasi-Reentrant transactions in one LPAR and all the Threadsafe transactions in the other
LPAR. Transaction concurrency was establish in order to drive the LPARSs to 90%-+ utilization levels.

Threadsafe Vs QR Results
CICS 110s
Increase of 52% of transactions
Decrease of 42% in CPU per Transaction

Decrease of average response time by 67% (3.0x) CICS Threadsafe is an option that may help you
RMF 72s — CICS Storage Class reduce CPU cost for applicable transactions by
Ended Transactions up 2.4x reducing switches between different TCB types
Response Time down 3.6x
SMF 113s - LPAR
CPI down 1.48x from 7.0 to 4.7 CPU MF example to supplement CICS and
L1MP down 1.5% from 8.5% to 7.0% .
L2P up 19.9% from 69.3% to 89.2% RMF performance metrics

As a secondary data source to understand
why performance may have changed

These numbers come from a
synthetic Benchmark and do not
represent a production workload ,,
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[P
AL A

Est Instr |Est
Prb |Cmplx |Finite |Est Rel Mest

SYSID |Mon |Day |SH |Hour |CPl |State |CF CPI SCPLAM|LAMP |L15P |L2LP|L2RP [MEMP |Intensity [LPARCPU JEff GHz  [Ded/Shr
AEB3  JUM 1P TOTAL 687 154 3.0 3.9 88 44 695 239 01 6.6 0.73 464.7 440 Ded
AEB3  JUM 2P TOTAL 727 149 3.2 4.1 93 44 672 258 01 6.9 0.78 612.8 4.40 Ded
AEB3I  JUNM 3P TOTAL 643 125 29 3.6 93 38 673 255 01 7.1 0.79 627.6 4.40 Ded
AEB3  JUM 4P TOTAL 714 1438 32 4.0 91 44 675 266 01 6.8 077 bh34 4.40 Ded

Average 6593 144 31 3.9 91 43 679 252 01 6.9 077 5646 Ded
AEBI MAY 25 P TOTAL 766 17.6 3.2 4.5 67 52 686 254 01 6.0 0.70 641.6 4.40 Shr
AEB3I MAY 26 TOTAL 736 16.1 31 4.3 87 49 630 247 01 6.3 072 521.1 440 Shr
AEBI MAY 2TP TOTAL 731 145 31 4.2 B8 48 685 250 01 6.4 0.73 3956 4.40 Shr

Average 744 16.0 31 4.3 87 50 B87 250 01 6.2 0.72 55238 Shr
Dedicated/ Shared 093 0290 098 0.90 104 086 09% 101 088 1M 1.07 1.02

107 Relatve TR Capacity Rato Of Dedicated Vs Shared

CPI — Cycles per Instruction
Prb State - % Problem State

L2LP — % sourced from Level 2 Local cache (on same book)

L2RP — % sourced from Level 2 Remote cache (on different book)

Est Instr Cmplx CPI — Estimated Instruction Complexity CPI (infinite L1)

Est Finite CPI — Estimated CPI from Finite cache/memory

Est SCPL1M — Estimated Sourcing Cycles per Level 1 Miss
L1MP — Level 1 Miss %

L15P — % sourced from Level 2 cache

MEMP - % sourced from Memory

Rel Nest Intensity — Reflects distribution and latency of sourcing from shared caches and memory
LPARCPU - APPL% (GCPs, zAAPs, zIIPs) captured and uncaptured

Eff GHz — Effective gigahertz for GCPs, cycles per nanosecond

25
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DB2 V10 testing - HIS data Field defs on next page
CPlI PRBSTATE L1MP L2FP (L3P L4LP L4RP LPARBUSMEMP MIPSEXEC(ESTICCPI ESTFINCFESTSCP1IRMI EFFGHZ TLBAMISSTLB1CYCLPTEPCTM SYSTEM
05JAN2011-06:59 53 2570 85 851 83 43 15 16335 390 159714 27 26 M3 07 2 8.5 414 159 AEH
05JAN2011:07:59: 54 256 84 850 84 43 15 16547 39 160924 27 26 33 06 2 8.4 4138 16.0 AEY1
05JAN2011:06:59 51 2560 84 852 82 H0 08 16143 450 165065 26 25 297 07 2 8.6 420 16.9 AES92
05JAN2011:07-59 51 253 B84 850 83 A0 08 16360 450 16637.0 26 25 299 07 2 8.7 42 4 17.2 AE92
0GJANZ2011-06:59 53 256 84 849 84 43 15 16371 390 160066 27 26 M1 06 2 8.5 429 18.0 AEH1
06JANZ2011-07:59 53 264 83 849 84 43 15 16642 39 164794 27 26 1 06 2 8.4 432 18.1 AEY1
06JAN2011:06:59 5.1 253 84 850 83 500 08 16221 450 165435 26 25 298 07 2 91 441 18.8 AES92
06JANZ2011:07-59 5.1 251 83 851 83 L0 08 16417 45/ 166364 26 25 298 07 2 91 44 2 18.9 AES92

* AE91 had 7.5GB (20%) large page allocated
* AE92 had NO Large Page allocated

* BP’s were Pagefix=yes on Jan05 and Pagefix=no on Jan 6

26
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HIS Field Definitions
ZPI CYCLESHFPERE#INSTEUCTIOM
EFFGHE
ESTF IMNCF
ESTICCPI
ESTSCF1M
LPAREUISY
L1MP
L1&R
LZLF
LzF
LZEF
L3P
L4LP
L4RF
MEMPF
MIPSEXEC
FEESTATE
FPTERPCTHMI
EMI
TLE1CYCL
TLEIMISS

EFFECTIVEXGIGAHERTZ#CY CLES#PEE MNaNO
ESTIMATED*®CFI FROM&FIMITEXxCACHE-MEM
ESTIMATED®INSTREUCT IONKCOMPLEA T TY®CPI
ESTIMATED*SOURCIMNGHCYCLES®PER L1 MISS
LFPARCPUXPERCENT*CAFPTURED AND&UNCARTURED
LEVEL#*1*MISSxFERCENT
FPERCEMT#*SOURCED®FREOM*®L1 . 5xCACHE
FPERCENT#*SOURCED®FROM*LZxSAME EBOOK
FPERCENT#®SOURCED®FROM*LZxCACHE
FPERCEMT#*SOURCED*FROM*LZ4%DIFFEERENT#EOOK
FERCEMT*SOURCED*FREOM®LZx5AME CHIF CACHE
FPERCENMT#*SOURCED®FROM*L4x5SAME EBEOOK
PEECEMT#*SOURCED#FREOM*L 4D IFFERENTxEQOK

L T L T T 4 T 4 N 4

PEECEMT*S0URCED#FREOMEMEMORY
EXECUTED®*MIFS
FPEECEMT*FPEOELEM&STATE
PAGETAELEX*ENTEY®PCT OF TLE#MISSES
FELATIWVEXNESTHINTENSITY
CYCLES*PERE*TLE*MISS

=
=
=
=
=
&
&
&
&
&
&
&
&
=
=
=
=
=
=
=
=

TLE#®CPU MISS®FERCENT OFxTOTAL CFU
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DB2 V10 testing - RMF Large Page

-— Memory Ob jects — —-—= fArea Used % ———-
Common Shared Large Common  Fixed Shared Common Shared 1 ME

& 204 F4EE 718 48209 0

Service ———== Memory Ob jects ——— |Frames

Jobname Class Total | Comm shr | Large 1 ME

BEEMSOO1S STCHI

EEMNSOO] STCHI

DEFADEMI SRS
BEENFACES SYWSSTC
DEMADEMI SYS5TC
MEHSMETRE SYE5TC
SMEFDSE! SYSTEM
MEHEMSTR SYS5TC
TEACE SYSTEM
DEXADEMI SYSSTC

o R o B0 B o BN o B o B o § B o B 0 B o]
@ @ HE @ @ M@ WE @ HE L
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DB2 V10 testing - HIS Observations

Comparing AE91 to AE92

* TLB1IMISS improved 1.8% with Large Page

* TLB1CYCL Improved 1.9% with Large Page

« PTEPCTMI showed a 6.9% improvement with Large Page

* CPI increased 4.7% with Large Page

« PRBSTATE showed an improvement of 3.5% with Large Page
« ESTICCPI increased 3.7%

« MIPSEXEC showed an improvement of 3.4% with Large Page

29
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DB2 V10 testing - HIS Conclusions

Large Page processing by DB2 showed an increase in the CPI (Cycles Per
Instruction) which must be weighed by the fact that the PRBSTATE mix of
instructions increased. The instruction complexity increased 3.7% and indicated by

the ESTICCPI.

This indicates that the productive processing or application machine path
(business logic vs service support) consumed a greater portion of our processor

capacity.

Overall we seen to have gained about 2% in productivity which becomes
meaningful in an installation with 124 CPs and 21 zAAP engines.

Another factor to consider is the fact that the AE91 LPAR sourced a L4 cache from
the local book 16% less than AE92 (LALP) and increase the access to L4ARP
(remote book) by 46%.

Based on these findings Large Page will be implemented at Aetna for DB2 V10.

30
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zIIP consumption in DB2 V10 was a pleasant finding as they were not observed in
DB2 V9. The DBM1 address space shows zIIP consumption attributed to an
Enclave that appears to be classified under the MSTR address space.

—anmple=z: 17949 ==tem: AEYZ Oate: 105511 Time: QDS.03.00 Range: 1800 Sec

SEr | CE —= Time on CP X ——

Cla== Total ARF IIF

TSO1EA=HM BO OMLI =0
TaMEASF BO OMLI =01
TaOMEARSO BO OMLI =01
TSO1EAZH BO OMLI =0
TaMEASL BO OMLI =01
TaOMEASR BO OMLI =01

DEFPEDEMT = SYSETC

OEUEFP921 B BATIZOMHS

D oD lole =2 o=z =3 3 =@
D ol olle 2 o=z =3 3 @@
D ol olle 2 o=z =3 3 @@
D ol olle 2 o=z =3 3 @@
wm Wy om - Rk =] 0 -l
o D jwula = o=z =2 =3 @

OBUEP92S B  BATIZOMES




Windsor Computer Center
CPU Configuration

Pre PSIFB

SYST Z10 IBM 2097/E56

DBC1/2

/ 7 Gb

LP23
— DBR5
DBR7
DBRP
DBRQ
LP93 DBR1 ]
LP94 DBR2
LP91
DBR3
LP92
DBRR DBR9
SYST Z5 IBM 2097/E40

SYST Z1 IBM 2097/E56

|

LP22

LP24

CF21/2
2Gb

CF61/2
2Gb

CFW3 and CFW4 2084-303
16Gb Bk=B 18
Each image represents 2 CECs
All Channels replicated

CF31/2
4 Gb

CF9A/B
2Gb

DB62

LP51

——7

LP52

LP31

——

L P32

DBR6

DBRS8

LP21

CF911/2
2Gb

CFW7 and CFW8 2084-302
16 Gb Bk=A
Each image represents 2 CECs
All Channels replicated

LP61

SYST Z2 IBM 2097/E26

Link Types

ISC3
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Windsor Computer Center
CPU Configuration

Pre PSIFB

SYST Z10 IBM 2097/E56

LP23

DBC1/2

/ 7 Gb

DBRS5

DBR7

DBRP

DBRQ

LP93 DBR1

LP94

DBR2

LP91

DBR3
LP92

DBRR DBR9

SYST Z5 IBM 2097/E40

SYST 71 1BM 2097/E56

LP22

—=-1

LP24

CF21/2
2Gb

CF61/2
2Gb

CFW3 and CFW4 2084-303
16Gb Bk=B 18
Each image represents 2 CECs
All Channels replicated

CF31/2
4 Gb

CF9A/B
2Gb

DB62

LP51

——

LP52

LP31

——1

LP32

DBR6

DBRS8

LP21

CF911/2
2Gb

CFW7 and CFW8 2084-302
16 Gb Bk=A
Each image represents 2 CECs
All Channels replicated

LP61

SYST Z2 I1BM 2097/E26

Link Types

ISC3
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Windsor Computer Center
CPU Configuration

Post PSIFB SYST 71 IBM 2097/E56

ZFW3 and ZFW4 2097-706
SYST Z10 IBM 2097/E56 Each image represents 2 CECs LP22
All ICB4 Channels replicated
(PSIFB unchanged to support both CF’s)
LP24
LP23
DB62
DBR5 -
CF21/2 \ LP51
/ 6 Gb
DBR7 |
/ CF61/2 \ | pPo2
6 Gb
DBRP 1 P31
CF51/2
— 4 Gb | P32
DBRQ .
CF31/2 — LPT1 new image
L b 7 LPT2 new image
CFT1/2 —
4Gb )’ DBR6
CF9A/B -
I o z ~~~”1DBRS
L CF91/2
4 Gb
i ZERA . DBC1/2
_ 20 Gb
LP94 DBR2
LP91 — (el
DBR3 n
LP92
DBRR DBR9 LP61
| SYST Z2 1BM 2097/E26

SYST Z5 IBM 2097/E40

Link Types

PSIFB
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Windsor Computer Center
CPU Configuration

Post PSIFB
SYST Z1 IBM 2097/E56
ZFW3 and ZFW4 2097-706
SYST 210 IBM 2097/E56 Each image represents 2 CECs LP22
All ICB4 Channels replicated
(PSIFB unchanged to support both CF’s) Lp24
LP23
DB62
DBR5 —
CF21/2 LP51
/ 6 Gb
DBR7 |
/ CF61/2 \ L2
6 Gb
DBRP [ P31
— CF51/2
m 4 Gb L P32
DBRQ .
CF31/2 I LPT1 new image
6Cb N new image
CFT1/2 — ERil2
4Gb ) DBR6
CF9A/B |
P z =~~~ 1DBRs
! CF91/2
J_ 4 Gh
i e . DBC1/2
_ 20 Gb
LP94 DBR2
LP91 —
DBR3 L
LP92
DBRR DBR9 LP61
( SYST Z2 IBM 2097/E26

SYST Z5 IBM 2097/E40

Link Types

PSIFB
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PSIFB Connectivity

L X

CF1

e FA & FB
ARE NEW
FOR EHL

N

f
mm

1
N
SOON
s‘\

PSIB PSIB PSIB PSIB
AID =08 AID =09 AID—OA AID =0B
cccc Cc cccccc c c c
M S HAGMH MS HAIMH E E E
ol Pl L|B]O|L Al B Al B
] 9l L3
A

%\_@M%V_@m%

NOTE: SOLID'LI

ARE
PHYSICAL NECTIONS-
DASHED \Lom

CF2

QORTl * RORT 1 PORT ;",RORTi >4
odoT T |08Iod [ ][ T | |1Al [ 7173 | | W 7d7Al |
A A
. £ AA A A E E E E
PSIB PSIB 58 E5 EE SIB PSIB EE E PSIB PSIB E 9 9 PSIB PSIB ¢ ¢
1/AID= 0QAID= ].T?/pf"r 1Ml 26 AID OAAID= 1?2 2 AID=0CAID=1Q2 3 AID= 0fAID= lii3/ 1
9,9 9,9
2 §Ir§bl1§llll |ﬁ+||;@¢|| m;w
tnqplz 'qupm : ’
N \/‘ / , 1 7 / !
\ A ¢! !
AN , ,’ J : e " NOTE: SOLID LIN‘ES
R ,/ ; [ AN PHYSICAL 2ONNECTIONS-
. w M X . N : s Y N DASHEDA;LOGICAL
U ORI T BORT2 ‘xpo TI K ’; rpRTz N Y PORTT  “TrgRTz L PORTL 7 7PRRT2
24|88| Fs| 00 08|F6 | 25 89| 26 02 03 04 27| | 04 05| |
cliclclcjyclc C C C C Cl C
M S HA"M H M S H A I\/I H M S M E E
O P L B O L O P L B O L O A B Cl O A B
4 4 4 4 4 3 4 4 _4 4 4 4 4 4 414 4 4
PSIB psiB PSIB PSIB
AlD =08 AlD =09 AlD = 0A AlD =0R
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ESP Testing Configuration

Z5W 2097-726 Z15W 2817-730
LP91 LP91 R
R T N R B
LP92 LP92
CFA CFC
SN— )
CFB CFD —
Notes: . _ _
: ggfplféfs may exist on either machine NeYV F:able
« Z5W has 6 ICF engines Existing Cable

« Z15W has 8 ICF engines

PSIFB LINKS
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2097

Ow<
Oouwm

C
F
A
|BC|BD|BE|BF

Oouw

1B

PSIB | PSIB
09

AID=| AID= 5

ccc
FFF
AB A
Bs|59|BA|BB|

Ow<

2097

Ow<

4 oodo

B5|B|B7,

JdJoodo o

L
P
9
1

PSIB | PSIB
AID =} AID

091 1B
| 24

L
P
9
2

B0|B1|B2|B3

Bm_b
gz
o !
ﬂMDA_.
|
o <
W 40 oo
PLPQUQZ
[e)]
MLPQUQZ
% 0o«
< Owo
MCFD
Ln
MCFC
< LL
ﬁC (@]
1
240
- O
0 <
o !
|DB
=0
0 <
............. >Z ouno
= il sJIPIK ouwo
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||||||||||| WA owo
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ESP-Z5W TO Z15W INFINIBAND CONNECTS
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Z15W ESP INFINIBAND CONNECTS
CPU = Z-NEXT (CHP/MODE/LPAR)

A=
o n}(hﬁ

h'

4

AID = 0B AID = 1B AID =0C AID = 1B AID =14 AID =1C AID =15 AID =1C
20 Meter 20 Meter 10 Meter 10 Meter 20 Meter 20 Meter 10 Meter 10 Meter
PORT 2 PORT 1 PORT 2 PORT 2 PORT 2 PORT 1 PORT 2 PORT 2
50S 91 60D CFC | 54 S 91 64 D CFC |58 S92 68 D CFC |5C S92 6C D CFC
51S591/92 | 61D CFC |55S591/92 | 65D CFC | 59S591/92 | 69 S CFC |5D S 91/92 | 6D D CFC
52S 91 62D CFD | 56 S 91 66 D CFD | 5AS 92 6AD CFD |5E S91/92 | 6E S CFD
53591/92 | 63DCFD | 57S91/92 | 67 DCFD |5BS91/92 | 6B D CFD |5FD CFC |6FD CFD
[ 2 ] [ 2 ] [ 2 ] [ 1 ] 2 L 2 |

=

T

A

NOTE: CF LPAR’s ‘CFC’ & ‘CFD’ ARE IN LCSS 1 (91/92 ARE IN LCSS 0)
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My First Command

15:59:5?.66 -0 ¥CF,C
16:59:57 &7 IHC3EEYT 16.59.5F  DISPLAY HCF 32323
SYSTEM AE22Z DATA
IMTERWAL OFHOTIFY MAKMSE CLE&HUFP RETEY CLASSLEM
185 1858 4026 1& 10 SEE

SSUM ACTIOW  S5UM IMNTERWAL  SSUM LIMIT WEIGHT MEMSTALLTIME
FEOMPT 165 R 1 MO

DEFAULT USER IMTERWAL:
CERIVED SPIM IMTERWAL:
DEFAULT USER OPMOTIFY :

MAa¥ SUPPORETED CFLEWEL :

Max SUFFORTED SYSTEM-MAMAGED PROCESS LEVEL :
SIMPLEY SYMC-ASYHMC THREESHOLD :

DUPLEX SYMC-ASYHNC THEESHOLD :

SIMFLEY LOCK SYMC-/ASYNC THRESHOLD:
DUPLEX LOCK SYMHCASYMHC THREESHOLD :
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Pre 2196 - Z10 AllICB4 (1 SYSPLEX)

Z10 Z10 Z10 Z10
z/0S z/0S z/0S Z10 z/0S
CF
L] s
[
Z10 Z10 Z10 Z10
z/0S z/0S z/OS Z10 z/OS
CF

CF has identical link
structure (not Shown)

To prepare for roll of the floor the Z10 z/OS CPCs
received HCA2-O PSIFB cards

41
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Z196 and PSIFB connectivity introduced to the SYSPLEX

Z10
z/OS

Z10
z/OS

Z10
z/OS

Z10
CF

Z10
z/OS

Z196
F

C
Z10 710 Z10 710
z/0S z/0S z/OS Z10 z/0OS 2196
CF \ CF
| CF has identical link

structure (not Shown)

New Z196 CF CPCs installed and PSIFB connectivity was implemented
in addition to the Z10 ICB4 links. 42
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z/OS CPC

AID 1D

NOTE: This should
only be considered if
you currently have
multiple ICF engines

PORT 1 PORT 2 in your existing CF
configuration
1312(13 | 14 21| 22|23 24
1] 2| 347 1| 2| 3|4
| N \\ | N N
N PORT 2 PORT 1% PORT 2

CF1A - LPAR |CF1B - LPAR CF2A - LPAR |CF2B - LPAR
CF1 CPC CF2 CPC
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ESP-Z5W TO Z15W INFINIBAND CONNECTS
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IBM 2196 zEnterprise
Switching from ICB4 to PSIFB

Alter the CFRM Policy to include the new Coupling Facility LPARs

Place Z10 CF’s in Maintmode
SETXCF START,MAINTMODE,CFNAME=(CF1,CF2)

Move the structures to the new Z196 CF’s
SETXCF START,REALLOCATE

Verify structures moved
D XCF,CF,CFNAME=(CF1,CF2)

Observe

To backoff
SETXCF STOP,MAINTMODE,CFNAME=(CF1,CF2)
SETXCF START,MAINTMODE,CFNAME=(CF1A,CF1B,CF2A,CF2B)
SETXCF START,REALLOCATE
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Results/Recommendations

« INFINIBAND performed better than our ICB4 environment / rec: at
least 28 Subchannel Buffers for each LPAR. With ICB4 links | had
bursts of activity that would overrun my subchannel buffers.

« CF Processor Utilization decreased dramatically due to a reduction
in the MP effect and the increased cycle rate on the z196
We went from 2 CF only CPCs with 5 dedicated engines on 2
LPARS, to a configuration with 2 LPARs on each CPC... Each
CPC had a 2 way and 3 way dedicated engine configuration.
The 3 way is targeted with our “Loved ones” (SYNC)
The 2 Way gets the ASYNC traffic.

Note: CFs only know they have a request. They do not know if the
request is SYNC or ASYNC, but the z/OS LPARs do. Sharing SYNC
and ASYNC requests tends to increase the ASYNC service times.
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Samples: 60 Systems: 10 Date: 04/20/11 Time: 16.01.00 Range: 60 Sec

CF Policy: POLICYZ2 Activated at: 04/19/11 01.02.01

Coupling Facilit Processor Request |- Storage --
Model (Lvl Util% [Def Shr Wgt Effect |Rate Size Avail

0. : 306
. : 306
12, : 306
8. : 2206
24 . : 306
13. : 2206
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Lock Structure Comparison - Peak Hour

e f )
Month

« Total and SYNC request rate increased
« Total SYNC service time decreased

« Average SYNC service time dramatically reduced
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Summary of 12 hour Weekday Activity for SYNC and ASYNC Activity

Mesk of Day of Fegs —
Century Year Month _TWPE_ Sunch = Synch Asynch

11 54032693742 79379144 1648294832
11 o SoabEaZzTen Go94584 639 1885920083

11289286502 145883 .75 F212220895
Fedquests
Changed from Requests
Feg Time Synch to Completed

- Asynch Asynch - Total AWESYTM AWEASYTH

21693 .984 2753375 F173079565 L0 4890 Nololololatat-t= gy
FAREZ . 040 &41730 Fra1E7Y3304 Nolololof =10l olololofyge ke kel

171856 .02 FEAE10E 14964657569
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Questions?

50



