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Who is GT ?

GARANTI |2
TECHNOLOGT |~

Turkey owned by Dogus Group and BBVA.

One of the largest private internal IT service providers in Turkey

* Most up-to-date IT infrastructure

+ Tightly integrated and fully in-house developed, custom-fit IT solutions
* Uninterrupted transaction capability and infrastructure security

«  Well-reputed as a company of “firsts”

« Visionary and continuous investment in technology since 90’s

Business IT Alighment

o0 Garanti

+ Fast decision making and strong communication from top to down

« Centralized management reporting systems, enable management to take
timely actions

+ Advanced CRM applications

« Paperless banking

+ A wholly-owned subsidiary of Garanti Bank, the second largest private bank in
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Who is GT ? Y
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Who is GT ?

Internet Banking
* ~1.3 MM Internet Bank

Active Customers
Branch Network

* 795 Branches

* Presence in 72 Cities:

* 89% Geographic )
Coverage

* Recognized As Turkey’s

Best Internet Bank

ATM GIOBAL

« 2,766 ATMs
» Cardless Transactions
 Coin Dispenser

Mobilebank

* 1st in the World to Allow
Money Transfer Via SMS

* wap.garanti.com.tr --1st
internet bank access via
mobile in TR w/o application
downloads or activations

33 Garanti
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Credit Cards e, % B

* >7,9 mn credit cards
+ >355,000 POS devices
* Loyalty program for 9

banks

Contact Center
*>3.4 mn Calls/mo
+ 2009 Sales >2,7 mn Products
» CTl & Workforce Man.

\2
ccf

* World’s 1st to receive
. “EFQM Award”

EUROPEAN
CALL CENTRE
AWARDS

winner
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GT — Mainframe Configuration 3

GAR2 GAR1 SHARE

IBM System z196 2817-717 IBM System z196 2817-717 Tochnology - Connectians - Results
1816 MSU 2 McData 6140 1816 MSU
17 GCP 1 zlIP :
2ICF i 17 GCP 2zIIP
165 GB Memory 2ICF
32 Ficon Exp8 165 C_;B Memory
Crypto Express3 32 Ficon Exp8
6 Infiniband Cryp?o_Express3
5p OSAE3 GbE SR 6 Infiniband
3 p OSAE3 1000Base T 5p OSAE3 GbE SR
4 p OSAE3 GbE SX 3 p OSAE3 1000Base T
4 1SC-3 link 4 p OSAE3 GbE SX

4 1SC-3 link

z/0S 1.10
CICS TS 3.2 IBM TS7740 Virtual Tapes
DB2 V9
IRD

HiperDispatch
GCL

134 TB TOTAL TS7740 Grid

DS8700 & DS8300 Turbo DS8700 & DS8300 Turbo IBM TS3500 Tape Libraries
PPRC & XRC Primary ~ PPRC & XRC Primary

GDPS PPRC
Hyperswap Manager




GT- z/OS Configuration
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Production Sysplex

z/0OS 1.10

DB2 V9
CICS TS 3.2

—

-

SHARE

Technology - Connections - Results

—

RO>OFRTO-

in Anaheim



—

GT- CICS Configuration —-TORs & AORs

Average daily trx : 195 million }
n

Peak daily trx : 236,698,209 millio SHARE

- N Technology - Connections - Results
%% -@ 120 CICS Regions
79\% \\‘ 44444444 Call Centre -
A\

[ e
é: ECI/tcpip |
> M ATM Banking

WEB Banking

VISA/EUROPA

SLA
Availability : % 99.999
Response :0.036 sec.

in Anaheim



Z10 & 2196 CPU Cache Architecture




Z10 & 2196 CPU Cache Architecture

z10

7196
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MEMORY -LOCAL MEMORY -REMOTE

L2 - Local L2 - Remote

CPU CPU CPU CPU

MEMORY -LOCAL

L3 — OnChip

L4 - Local

L3 - OffChip

MEMORY -REMOTE

L4 - Remote
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2196 Book -y

B
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MCM @ 1800w B VO FAN OUT
Backup Air Plenum 16X DIMMs Refrigeration Cooled or 2 FSP
100mm High Water Cooled

Front
Rear

Jx DCA 11 ¥TM Card Assemblies 14% DIMMs !
8 Vertical 1 00mm High >
3 Horizontal CDD“ng

from/to MRU



2196 Book — Top To Down Approach r“,

Z196 Quad Core PU Chip Z196 SC(Storage Controller) Chip — 96 MB

SC0 10s

L4 Cache
(24 MB)

L4 Cache
(24 MB)

Core 2

L3B o
L3_0 L3.0

L4 Controller

1 .3 ocontroter I
CoP

L3_1 Controller

L4 Cache
(24 MB)

MC (24 MB)

l L4 Cache

ore 1 Core 3 4‘
. In each| MCM 2 SC Chips
In each PU chip 7196 MCM
4 PCPs
N\ 83.28 mm
-
PU2 L PU1 PUO
—y voo [l One Bo_ok
vii | sct 1. sco |voim 6 PU Chips
PU3 1 PU4 1 L PUS|
83.28 mm




z10 & z196 Cache Distance - CPU Cycles & CPU Tim
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Z10 Caches & Memory Latency

zG Caches & Memory Latency
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L1 (CPU, 84K /128K D)

L1 (CPU 64K If 64K-128K D)
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L1.5 (CPLU, 3M, 16-97c)

L2 (CPU, 1.5M, 14-48c)

M/ A-

L3 (Chip, 24M, 50-110c)

Local L2 (Book, 48M, 90-240c)

Local L4 (Book, 192M, 150-310c)

Remote L2 (Book, 240-350c)

Remote L4 (Book, 330-490c)

Memory (970-1110c)

Memory (970-1180c)

z10

7196

MEMORY -LOCAL

—

L2 - Local EE—

90-240c

240-350c

16-97¢c

| CPU | CPU CPU

MEMORY -REMOTE

L2 - Remote

MEMORY -LOCAL MEMORY -REMOTE

L4 - Remote

970-1180c

L4 - Local —

150-31Qe
330-490c

L3 — OnChip L3 — OffChip aan

| L2
cpus || cput

50-110c

14-48
C L2

k._——-'




210 & 2196 Cache Distance - CPU Cycles & CPU Tim/e['"_,’

18 %
710 4.4 GHz 0.23 ns o 7196 5.2 GHz 0.19 ns SHARE

Increase In Cycle Speed

Z10 & z196 Cache Distance In Terms Of NanoSeconds

| = Minimum NanoSeconds = Maximum NanoSeconds \

z10-L15 z10-L2L z10-L2R z10- z196-L2 z196-L3 z196- z196- z196-
Mem L4L L4R Mem



z10 & z196 NEST — 5
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z10 z196

MEMORY -LOCAL MEMORY -REMOTE

MEMORY -LOCAL MEMORY -REMOTE

L2 - Local L2 - Remote L4 - Local L4 - Remote

L3 — OnChip

CPU CPU CPU CPU




z10 & 2196 Cache Sizes

e 2196 L2 is %50 Smaller Than z10 L1.5 Cache

« Cache Line Size Is SAME = 256B In Both Models.

4 L2 Caches

e

48MB
Shared L2

L1:

L1.5

o e e e

i T ,i,_.. o
20

64KI + 128KD

8w Set Associative DL1
Aw Set Associative IL1
2568 line size

IMB Inclusive of L1.5
12w Set Associative
2568 cache line size

48MB Excl Inclusive + X1 Dir
24w Set Associative
2568 cache line size

z10 EC

L4

4 L4 Caches

L1:

192MB
Shared eDRAM L4

24MB Shr

L2 |z L2 L2 EE B 2 jEE
R T e | I P (S

64Kl + 128KD
Bw DL1, 4w IL1
256B line size

Private 1.5MB Inclusive of L1s
12w Set Associative
2568 cache line size

Shared 24MB Inclusive of L2s
12w Set Associative
2568 cache line size

192MB Inclusive
24w Set Associative
2568 cache line size

2196

............................ 2411412

e

.
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SMF 113 Counters — BASIC COUNTERS (210 & z196)

BASICO00 : Cycle Count
BASICO01 : Instruction Count

BASICO02 : L1-Instruction Cache Directory Write Count
BASICO04: L1- Data Cache Directory Write Count

BASICO03 : L1-Instruction Cache Penalty Cycle Count
BASICO05: L1-Data Cache Penalty Cycle Count

PROBST32 :

PROBST33

PROBST34 :

PROBST35

PROBST36 :
PROBST37 :

Problem State Cycle Count

: Problem State Instruction Count

Problem State L1-I Cache Directory Write Count

: Problem State L1-1 Cache Penalty Count

Problem State L1-D Cache Directory Write Count
Problem State L1-D Cache Penalty Count

SHARE
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SMF 113 Counters — EXTENDED COUNTERS (z196) —

SHARE
Counter 128 L1-Data B>
Counter 129 L1-Instr Rz

Counter 130 — Level-1 Data TLB miss in progress.
Incremented by one for every cycle a DTLB1 miss is in progress.

Counter 131 — Level-1 Instr TLB miss in progress.
Incremented by one for every cycle an ITLB1 miss is in progress.

Counter 132 — Undefined

Counter 133 - Incremented by one for every store sent to Level-2 cache



SMF 113 Counters — EXTENDED COUNTERS (z196) ] 3

-
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Counter 134 QFEEFEIZN « Off Book L3
Counter L1-Instr R AN Off Book L3

Counter 136 L1-Instr <—“(—“(—- On Book L4

Counter 137 — A directory write to the Level-1 Data cache where the line was originally
in a Read-Only state in the cache but has been updated to be in the
Exclusive state that allows stores to the cache line.

Counter 138 NEFII <—“<_m Off Book L4

Counter 140 - A translation entry has been written to the Level-1 Data Translation
Lookaside Buffer for a one-megabyte page.




SMF 113 Counters — EXTENDED COUNTERS (z196) —5 R

SHARE
Counter 141 RIS <— ey <— =N
Counter 142 Me—n L4 Local Memory

L4 Local Memory
Counter 144 — A translation entry has been written to the Level-1 Data Translation
Lookaside Buffer (DTLB1).

Counter 145 — A translation entry has been written to the Level-1 Instruction
Translation Lookaside Buffer (ITLB1).

Counter 146 — A translation entry has been written to the Level-2 TLB Page Table
Entry arrays.

Counter 147 — A translation entry has been written to the Level-2 TLB Common Region
Segment Table Entry arrays for a one-megabyte large page translation.

Counter 148 — A translation entry has been written to the Level-2 TLB Common Region
Segment Table Entry arrays.

Counter 149 — Undefined.



SMF 113 Counters — EXTENDED COUNTERS (z196) ,‘l , ,’
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Counter 153 [[RETETE < [NTIEN . IPTTE

L1-Data PR Off Chip/ On Book L3
counter 155 [RENETS <— [EID Off Chip/ On Book L3

Counter 151 — Undefined

Counter 152

Counter 154 — Undefined

Counter 156 — Undefined



SMF 113 Counters — BASIC & Extended Y
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EXTENDED COUNTERS — Full (z196) e RaNE

Counter 128 - A directory write to the Level-1 Data cache directory where the returned cache line was sourced from the Level-2 cache.

Counter 129 - A directory write to the Level-1 Instruction cache directory where the returned cache Tine was sourced from the Level-2 cache.

Counter 130 - Level-1 Data TLB miss in progress. Incremented by one for every cycle a DTLBL miss s in progress.

Counter 131 - Level-1 Instruction TLE miss in progress. Incremented by one for every cycle an ITLBL miss is in progress.

Counter 132 - Undefined.

Counter 133 - Incremented by one for every store sent to Level-2 cache.

Counter 134 - A directory write to the Level-1 Data cache directory where the returned cache line was sourced from an Off Book Level-3 cache

Counter 135 - A directory write to the Level-1 Data cache directory where the returned cache line was sourced from an on Book Level-4 cache.

Counter 136 - A directory write to the Level-1 Instruction cache directory where the returned cache line was sourced from an on Book Level-4 cache.
Counter 137 - A directory write to the Level-1 Data cache where the 1ine was originally in a Read-Only state in the cache but has been updated

to be in the Exclusive state that allows stores to the cache line.

Counter 138 - A directory write to the Level-1 Data cache directory where the returned cache line was sourced from an off Book Level-4 cache

Counter 139 - A directory write to the Level-1 Instruction cache directory where the returned cache line was sourced from an off Book Level-4 cache.
Counter 140 - A translation entry has been written to the Level-1 Data Translation Lookaside Buffer for a one-megabyte page.

Counter 141 - A directory write to the Level-1 Data cache where the installed cache Tine was sourced from memory that is attached to the same book as
the Data cache (Local Memory).

Counter 142 - A directory write to the Level-1 Instruction cache where the installed cache line was sourced from memory that is attached to the same book as
the Instruction cache (Local Memory).

Counter 143 - A directory write to the Level-1 Instruction cache directory where the returned cache line was sourced from an off Book Level-3 cache.
Counter 144 - A translation entry has been written to the Level-1 pata Translation Lookaside Buffer (DTLB1).

Counter 145 - A translation entry has been written to the Level-1 Instruction Translation Lookaside Buffer (ITLBL).

Counter 146 - A translation entry has been written to the Level-2 TLE Page Table Entry arrays.

Counter 147 - A translation entry has been written to the Level-2 TLB Common Region Segment Table Entry arrays for a one-megabyte large page translation.
Counter 148 - A translation entry has been written to the Level-2 TLB Common Region Segment Table Entry arrays.

Counter 149 - undefined.

Counter 150 - A directory write to the Level-1 Data cache directory where the returned cache line was sourced from an on Chip Level-3 cache.

Counter 151 - Undefined.

Counter 152 - A directory write to the Level-1 Data cache directory where the returned cache line was sourced from an off Chip/on Book Level-3 cache
Counter 153 - A directory write to the Level-1 Instruction cache directory where the returned cache Tine was sourced from an on chip Level-3 cache.
Counter 154 - Undefined.

Counter 155 - A directory write to the Level-1 Instruction cache directory where the returned cache Tine was sourced from an off Chip/on Book Level-3 cache.
Counter 156 - Undefined.

To derive approximate rates for remote memory on Systems with more than one Book:

Directory writes to the Level-1 Instruction cache that was sourced from Remote Memory = Counter 2 - (Counter 129+136+139+142+4143+153+155)

Directory writes to the Level-1 Dpata cache that was sourced from Remote Memory = Counter 4 - (Counter 128+134+135+138+141+150+152)




What do SMF113 Formulas Actually Mean ? 1
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It is Possible To Create Formulas Based On SMF113 Basic & Extended
Counters Considering Meaning Of Each Counter. IBM Shared The Following:

Cycle Per Instruction (CPI)

Relative Nest Intensity (RNI)

Problem State %

L1 Miss %

% Of Data+Instr Sourced From L2

% Of Data+Instr Sourced From L3

% Of Data+Instr Sourced From L4 Local

% Of Data+Instr Sourced From L4 Remote
% Of Data+Instr Sourced From Memory Local

% Of Data+Instr Sourced From Memory Remote

You can use calculation in IBM
CMF Documents To Calculate
Local & Remote Memory Seperately

TOTAL
: MUST BE 100




What do SMF113 Formulas Actually Mean ? &3
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LPARCPU

Estimated Instruction Complexity CPI
Estimated Finite CPI

Estimated Sourcing Cycles Per L1 Miss
Effective GHz

TLB1 CPU Miss % Of TLB Miss

TLB1 Cycles Per TLB Miss

PTE % Of All TLB1 Misses

AND

Penalty Cycles Percentage



What do SMF113 Formulas Actually Mean ?
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Cvycle Per Instruction

Cycle Count (B0)

CPI

Instruction Count (B1)



Z196 Formulas — L1 Cache Miss % (L1MP)

L1MP

SHARE
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L1-l1 Cache Directory Write Count(B2) + L1-D Cache Directory Write Count(B4)

Instruction Count (B1)

SCO 10s

I T

- L3_0 Controller -
COP
L2
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Z196 Formulas — Sourced From L2 Cache % (L2P)

Count of Writes To L1-D Cache Directory Sourced From L2(E128) +
Count of Writes To L1-l Cache Directory Sourced From L2(E129) +

L2P =
Count of Writes To L1-l Cache Directory (B2) +Count of Writes To L1-D Cache Directory (B4)

SCO 10s

I B o e L
I T
L2

MC
108 64KB28K




Z196 Formulas — Sourced from L3 Cache % (L3P) _ |
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Count of Writes To L1-l Cache Directory Sourced From On Chip L3(E150) +
Count of Writes To L1-D Cache Directory Sourced From On Chip L3(E153) +

L3P =
Count of Writes To L1-l Cache Directory (B2) +Count of Writes To L1-D Cache Directory (B4)




Z196 Formulas- Sourced From L4 Local Cache% (L4LP) 2
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Technoloav - Connections - Results
=SC0 I0s
Core 0 Core 2 L4 Cache L4 Cache
MC ex (24 MB) (24 MB)
Os L3B -~
L3 D L3 0
L2 L2
L3_0 Controller 0 L¥ Gonfroller S Data ﬂ
MCU | CoP CoP QGX ) Bit= §
L3_1 Controllar PervjStack H
L2 < =
‘ L4 Cache
MC L L4 Cache
o L3B s (24 MB) (24 MB)
Core 1 L3_1 j L3_,‘1 Core 3
SC110s

3.28 mm

N P PUA1 PUO
[ v1o0 — voo [
v SE @] sco |voil

PU3 PU4 PUS5|

83.28 mm
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Z196 Formulas- Sourced From Local L4 Cache% (L4LP) ¥
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Actually Sourced

From Local L4 Count of Writes To L1-l Cache Directory Sourced From On Book L4(E135) +

Count of Writes To L1-D Cache Directory Sourced From On Book L4(E136) +

Count of Writes To L1-l Cache Directory Sourced From Off Chip On Book L3(E152) +
Count of Writes To L1-D Cache Directory Sourced From Off Chip On Book L3(E155) +

L4LP/=
Count of Writes To L1-1 Cache Directory (B2) +Count of Writes To L1-D Cache Directory (B4)

OffChip OnBook L3 is also included because there is no connection between L3 To L3
Data Should be Read From Local L4



Z196 Formulas- Sourced From Remote L4 N
Cache % (L4LP)
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Actually Sourced

From Remote L4 Count of Writes To L1-l Cache Directory Sourced From Off Book L4(E138) +

Count of Writes To L1-D Cache Directory Sourced From Off Book L4(E139) +

Count of Writes To L1-l Cache Directory Sourced From Off Chip Off Book L3(E143) +
Count of Writes To L1-D Cache Directory Sourced From Off Chip Off Book L3(E134) +

L4LP/=

Count of Writes To L1-1 Cache Directory (B2) +Count of Writes To L1-D Cache Directory (B4)

OffChip OffBook L3 is also included because same data should exist in Remote L4
Data Should be Read From Remote L4



Z196 Formulas Sourced From Memory % (MEMP) [ %
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=
Sourced
From Local — Count of Writes To L1-l Cache Directory Sourced From Local Memory (E141) +
Count of Writes To L1-D Cache Directory Sourced From Local memory (E142) +
Memory —

Count of Writes to L1-l & L1-D SOURCED FROM REMOTE

MEMP% = /—

unt of Writes To L1-1 Cache Directory (B2) +Count of Writes To L1-D Cache Directory (B4)

(See next slide)



Z196 Formulas Sourced From Remote Memory Count! %

Therefore SOURCED FROM REMOTE MEMORY Count = SHARE
(Count of Writes To L1-l Cache Directory (B2) + i
Count of Writes To L1-D Cache Directory (B4) ) - > ALL Writes To L1 D&I Cache

(Count of Writes To L1-1 Cache Directory Sourced From L2(E128) +

Count of Writes To L1-l Cache Directory Sourced From L2(E129) + Sourced From L2

Count of Writes To L1-1 Cache Directory Sourced From On Chip L3(E150) + g5urced From L3
Count of Writes To L1-D Cache Directory Sourced From On Chip L3(E153) )

Count of Writes To L1-l Cache Directory Sourced From Off Chip Off Book L3(E143)$l-ource d From
Count of Writes To L1-D Cache Directory Sourced From Off Chip Off Book L3(E134)

Count of Writes To L1-l Cache Directory Sourced From Off Book L4(E138) + Remote L4
Count of Writes To L1-D Cache Directory Sourced From Off Book L4(E139) +

Count of Writes To L1-l Cache Directory Sourced From On Book L4(E135) + Sourced From
Count of Writes To L1-D Cache Directory Sourced From On Book L4(E136) + Local L4
Count of Writes To L1-l Cache Directory Sourced From Off Chip On Book L3(E152) +

Count of Writes To L1-D Cache Directory Sourced From Off Chip On Book L3(E155) +
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Relative Nest Intensity (RNI) 1! N
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Indicates the level of activity to shared caches and memory

Calculating Relative Nest Intensity

The ERI of a workload may ke calculated using CFL MF data. Forz10, three factors are used:

= LZLP: percentage of L1 misses sourced from the local book L2 cache
= LZRP: percentage of L1 misses sourced from a remote book L2 cache
= MEMP: percentage of L1 misses sourced from memory.

These percentages are multiplied by weighting factors and the result divided kzy 100, The formula
forz10 is:

210 RHNI={1.0xLZLP+2 . 4x] 2RP+7.5xMEMPY100.

Tocls availakzle from IBM (zPCR} and several vendors can extract these factors from CPL MF
data. Forz126 the CPL MF factors needed are:

= L2ZP" percentage of L1 misses sourced from the shared chip-level L2 cache
= LLLP: percentage of L1 misses sourced from the local book L4 cache

= L4ARPT percentage aof L1 misses sourced from a remate ook L4 cache

= MEMP: percentage of L1 misses sourced from memory

The formula for z126 is:
2196 RMNI=1.6x(0.4xL3P+1.0xL4LP+2 4x L 4RP+7. 5SxMEMP)100

Fote these formulas may change in the future.
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LSPR Workload Categories i
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Please Send Your Data To IBM WSC. It will help everybody !!!

LSPR Workload Categories

Introduction

Histarically, LSPRE werkload capacity curves (primitiyes and mixes) have had application names
ar bheen identified by a software characteristic. Fopexample, past workload names have included
CICE, IMs, GLTP-T, CB-L, LolQ-mix and TI-mix'However, capacity performance has always been
more closely associated with how a worklpdad uses and interacts with a particular processaor
hardware design. With the availabkility af ZPL MF (SKMF 113) data on z10, the ability to gain insight
into the interaction of workload and bardware design in production warkloads has arrived. The
knowledge gained is still evalving/tut the first step in the process is to produce LEPR warkload
capacity curves kased on the underlying hardware sensitivities. Thus the LSPR infroduces three
new warkload capacity categories which replace all priar primitives and mixes.




WORKLOAD CAPACITY PERFORMANCE IS SENSITIVE TO /‘! "
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Instruction Path Length For A Transaction Or Job

Instruction Complexity(Microprocessor Design)

Memory Hierarchy Or Nest




Workload Capacity Performance is sensitive to 3 MAJOR FACTORSs: f‘1’

b

SHARE

Technology - Connections - Results

0 m [nstruction Path Length for a transaction or job
» Application dependent, of course
» Generally invariant across processor designs

» But can be sensitive to Nway (due to MP effects such as locking, work
queue searches, etc)

e m [nstruction Complexity (Micro processor design)
» Many design alternatives

— Cycle time (GHz), instruction architecture, pipeline, superscalar,
Out-Of-Order, branch prediction and more

» Workload effect
= May be different with each processor design

= But once established for a workload on a processor, does not change
very much



Workload Capacity Performance is sensitive to 3 MAJOR FACTORSs: ”1’
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e m Memory Hierarchy or "nest"
» Many design alternatives

—cache (levels, size, private, shared, latency, MESI protocol), controller,
data buses

» \Workload effect
= Quite variable

= Sensitive to many factors: locality of reference, dispatch rate, |0 rate,
competition with other applications and/or LPARs, and more

» Relative Nest Intensity
— Activity beyond private-on-chip cache(s) is the most sensitive area
— Reflects activity distribution and latency to shared caches and memory
— Level 1 cache miss percentage also important
— Data for cacluation available from CPU MF (SMF 113) starting with z10



Workload Characterization

ﬁ/
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Forz10 and newer processaors, the CPU MF data may be used to provide an additional “*hint™ as to
workload selection. When available, this data allows the BMI for a production workload to be
calculated. Using the BMI and another value from CPU MF, the L1 cache miss percentage, a
workload may be classified as LOVY, AVERAGE or HIGH RMI. This classification and resulting “hint™ is
automated in the zPCR tool. Itis highly recommended to use zPCR for capacity sizing. For those
wanting to create the “hint” by hand, the following table may be used for z10:

L1MP RHI

<3% »=0.75
<0.75

3% to 6% 1.0
D.Gto1.0
=06

»G%% »=0.75
=<0.75

Mote this table may change in the future.

Workload Hint

ANERAGE
Lo

HIGH
ANERAGE
LOWW

HIGH
ANERAGE
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i

AVG RNl —«— LOW RNI

HIGH/AVG/LOW

—e— HIGH RNI

E

PRDC z10 Peak Day Online Time Workload Type

Sample Workload Type Changes During DayTime
1.2

SO0 L LELLOLOZAONES

SO0 L L0 LL0LOZAONES

' 86°9F 227 L-0LOZAONZE

- 86°LP2G:EL-0LOZAONEZS

86 9% LEEL:OLOZAONES

86°9P.L0:EL:01L0ZAONES

86°9P.LEZL01L02A0NES

- L6°9P 2221 0L0ZA0NES

- 96°9F: 22 LL-0LOZAONEZ

- 96°9F: 250101 0ZA0NZZ

- 96°91:22:01-:0L0ZA0NZS

- §6°9F:L0:0L-0L0ZA0NZS

 PE' O LEIG0.0LOZAONZS

. P6'9F. L0:60:0L0ZA0NZZ

0.8
0.6
0.4
0.2
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- AVGRNI LOW RNI

—+—HIGHRNI

|

Sample Workload Type Changes During Online Time Day —By-Day
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Z10 To 2196 — LPAR Weight Distribution Y

LPAR |210 WEIGHT

2196 WEIGHT

210 %- SHARE-

SHAREWEIGTH

PRDB 381 42 23 23
PRDD 127 81 43 43
PRDG 375 42 2] 23
PRDW 60 6 1 3

Z10 GAR1 Total Weight : 1631
Z10 GAR2 Total Weight : 1748

EACH 12 LOGICAL PROCESSOR DEFINED

SHARE

Technology - Connections - Results

Z10- 722 MSU 1631
Z10-724 MSU 1748
Z196-717 MSU 1816

e > HALF OF THE CEC

m—p  NEARLY HALF OF THE CEC

Z196 GAR1 Total Weight : 1816
Z196 GAR2 Total Weight : 1816

Other small LPARs : Prod & Test GDPS Controlling Systems & Test Systems



Z196 GAR1 CEC Actual PU Distribution = 5

—
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ERM config CPU=17 SaP=6 ICF=2 IFL=0 zAaP=0 zIIP=2 5P=13 UKNwW=0 OP=27 XS5TP=0 z196 2817
Node Number (Phy) 02 o0r _ 01 01 912 01 012 _ 01 01 91 01 91 01 01 o901 01 01 01 01 Q01
Core Number 0o 00 _ 00O 01 01 01 01 _ 02 02 02 03 __ 03 03 04 04 04 04 __ 05 05 05
IPU  Number f 11 _ 16 03 04 O0O5 06 __OF OB 09 OA ___ OB OC 01 OE OF 10 __ 00 12 2F
Physical PU Number 100 101 __ 103 104 105 106 107 ___ 109 10a 108 10C ___ 10E 10F 110 111 112 113 __ 115 118§ 117
PU Number S oo _ 1s 02 04 05 06 __0OF OB 09 ©0OA __ OB 01 01 OE OF 02 __ 00 12 00
opertional Mode CcPU ____ _ _ _ 03 04 05 06 __ 07 08 09 OA __ OB __ 01 OE OF __ ___ OO0 12 ___
£ 6] S I SO | ] [ TS S 0 LA | [TSNL, | S L L RO 51 1 Uy L O L= e S 1| S L S —
| R RS 3 SRS e R For A £ T 3 SRS FF (S FF N PSS s S FFy S CF S S s SRS S Fe i S e A . S SRS Cy ey S e S £
PSP oo oo oo e nenw  ae  saew e aen paw s new e w0 iw e e I i e e nee
XsaP 00
= ———Book0 144 CPU-2zIIPs 3SAPs— ==
P o o D D W T S W R s B D P SR, e MW T W e W A . M e e
zrxzp ¥ __ _ 16 _
Spare - N T . e el s e il s e el s s el s e ed e e ed e e ed
unknown PU Type ____ _  _  _  _  _ o _
Dedicate P R S S S e S G R - R -5 S - S S SO S - R R - S - S,
Opertional Y R Y Y Y Y R Y Y Y R Y Y Y Y Y R Y Y
Clock Stopped - - o o
Node Number (Phy) 03 03 03 02 02 03 03 02 032 03 _ 03 __ 03 02 03 03 0 02 __ 03 02 03
Core Number ___ 00 00O 00 01 O01 01 01 ©02 ©02 02 _ 032 ___ 03 02 04 04 04 04 ___ 05 05 05
IPU Number 20 14 15 212 22 18 19 1a 1 1c _  1p __ 1E 1IF 13 92 ODp 23 ___ 24 25 26
Physical PU Number __ 301 302 303 304 305 306 307 308 309 30Aa __ 30C ___ 30E 30F 310 311 312 313 __ 315 316 317
PU Wumber __ 00 14 15 00 OO OO 0O QO OO OO __ OO0 __ OO0 03 13 02 OD 04 0o 00 05
opertional mede cPo ____ __  __  _  _ _ _ _ _ _______________ 13 02 o> __ ___ ___ ___ ___
TEE & tai e A TE Lasm S RS UasR SR BaiR B Bash SR BaRR U Bl wafBT aofe wath BaR BaIR 0 BaN Lash
SAP________________________
msaAP _ 0 _ 0 - ________ 05
. ===Book03 3 CPU—2ICFs3SAPS ———
IFL A e
e — — — BDOOKUYIS O LUIFU L IGFS O OAFS — — —
ZIIF-‘________________________
Spare ____ QOO __ _ 00 ©O 00O 0O ©OO 00 0O __ 00 ___ - - ___ 00 00 __
I._Ir'lkr'lcnwrlPLIT},rpe________________________
Dedicate g B W e e s e e e e g e g s g e g e e e e e
o Nw Nw o o T T A Nm Nm NE A A

qurtiunaW
Clock stopped



2196 GAR2 CEC Actual PU Distribution

ERM config

Mode Number (FPhy)
Core MNumber
IPU MNumber
FPhysical PU Number
PU Number
Opertional Mode CPU
ICF
SAP
MSAP
xXSAap
IFL
ZAAP
ZIIP
Spare
Unknown PU Type
Dedicate
opertional
Clock stopped

Mode Number (Phy)
Core MNumber
IFU Number
Fhwsical PU Number
PU MNumber
Opertional Mode CPU
ICF
SAP
MEAP
XKSAP
IFL
ZAAP
ZIIP
Spare
Unknown PU Type
Dedicate
Opertional
Clock stopped

CPU=17 SAP=0

—

r"““’
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ICF=2 IFL=0 zAaAP=0 zIIP=1 5P=14 UKNw=0 OP=26 X5TP=0 z19& 2E17
01 o0 0O 00 01O 01 01 0 01 o1 01 01T o1 01 o1 01 01 01 01 01
oo oo 00 01 01 01 o©O1 02 02 02 03 03 03 04 04 04 04 05 05 05
0a 16 11 01 ©04 05 06 0OF 08 09 02 o OC OD OE OF 10 00 12 2F
101 102 103 104 105 106 107 108 10A 106 10C 10E 10F 110 111 112 113 114 116 117
0a 16 00 01 04 05 06 07 08 09 02 o 01 ODp OE OF 02 0O 12 0O
04 01 o4 05 08 07 08 09 02 o o0 O OF 0o 12
o1 02
—=—BookBE=15-CPU=TZIPE 3 SAPs===-
I S e S F i .
R D MR R |
Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y
03 03 03 03 03 03 03 03 03 03 03 03 03 03 02 03 03 O3 03 03
00 00 00 01 01 01 01 02 02 02 032 02 02 04 04 04 04 05 05 05
24 14 15 23 17 18 15 1A 16 1C 1D JE AE 20 21, 22, 23. A3 03 26
300 301 302 304 305 306 307 309 30a 306 30C 30e 30F 310 3311 312 313 314 316 317
00 14 15 00 oo 00 00 00 oo 00 00 oo o3 00 00O 00 04 13 03 05
13 03
14 15
o ___ _  ____oa _ __ ____ 05
00 00 00 0O 00 00 00 0O 00 00 00 00 00
Y Y
A i A i A i A i A i A i A i




z10 & z196 Online Period - CACHE SOURCED DISTRIBUTION
4‘,

—

SHARE
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Online Time Cache Above L1(Relative NEST) - Percentage Distribution Changes
W L15P/L2P ON/L3P OL2LP&L4LP B L2RP&L4RP B MEMP

110.00
100.00
z10 Memory MOVED TO z196 L4
90.00
30.00
70.00 z10 L2 MOVED TO L3
60.00
50.00
008 (-) Z10 L15 % > 2196 L2 as Expected
30.00 But
20.00 (+) z10 L2 Moving to L3 is much more than this %
] (+) 210 Memory % < z196 Memory %
10.00
0.00
5 a a a o a a =
o 74 o 74 x [ 4 o
o o o o o o o o

Z196-PRDA
z196-PRDB
z196-PRDC
z196-PRDD
2196-PRDE
2196-PRDF
z196-PRDG
z196-PRDW



z10 & z196 Online Period - CACHE SOURCED DISTRIBUTION
4‘,

SH A,R E
Online Time Cache Above L1(Relative NEST) - Percentage Distribution Changes
W L15P/L2P ON/L3P OL2LP&L4LP B L2RP&L4RP B MEMP
110.00
100.00
10% Y/
90.00 ; 10%
80.00 o
70.00 20% 23%

60.00
50.00
40.00
30.00
20.00
10.00

0.00

PRDA
PRDB
PRDC
PRDD
PRDE
PRDF
PRDG
PRDW
2196-PRDA
2196-PRDB
2196-PRDC
2196-PRDD
2196-PRDE
2196-PRDF
2196-PRDG
2196-PRDW



z10 & z196 Batch Period - CACHE SOURCED DISTRIBUTION ’,‘1__

SHARE
Batch Time Cache Above L1(Relative NEST) - Percentage Distribution Changes
B L15P/L2P ON/L3P O L2LP&L4ALP B L2RP&L4RP B MEMP
110.00
b0 z10 Memory MOVED TO z196 L4
90.00
20.00 - z10 L2 MOVED TO L3
70.00
60.00
50.00 o
(-) Z10 L15 % > 2196 L2 as Expected
40.00 But
30.00 (*+) 210 L2 Moving to L3 is much more than this %
20.00 (+) 210 Memory % < z196 Memory %
10.00
0.00
S 8 8 8 8 8 8 3
74 o 4 o X 14 74 I
o o o o o o o o

<
a
T4
£5
w
D
2
[y ]

z196-PRDB
z196-PRDC
z196-PRDD
z196-PRDE
z196-PRDF
z196-PRDG
z196-PRDW



z10 & z196 Batch Period - CACHE SOURCED DISTRIBUTION

SHARE
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Batch Time Cache Above L1(Relative NEST) - Percentage Distribution Changes
W L15P/L2P ON/L3P OL2LP&LALP B L2RP&L4RP B MEMP

110.00

100.00
90.00

80.00 -

70.00
60.00
50.00
40.00
30.00
20.00
10.00

0.00

PRDA
PRDB
PRDC
PRDD
PRDE
PRDF
PRDG
PRDW
z196-PRDA
2196-PRDB
2196-PRDC
2196-PRDD
z196-PRDE
2196-PRDF
z196-PRDG
z196-PRDW
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PRDC —+— PRDD —— PRDE ——PRDF —— PRDG —-—F'RDW|

Online Period Average CPI (Cycle Per Instruction) Values
| ——PRDA —=— PRDB

Online Period : December and February All Days Except Weekends 08<HOUR<18 :

CPI- Online



CPI- Batch

ssults

SHARE

PRDC —— PRDD ——PRDE —— PRDF ——PROG —-—PRDW|

Batch Period Average CPI (Cycle Per Instruction) Values
| —+—PRDA —=— PRDB

T
o 0 w = o™ o (=) w b ™ o
o - = Lz - )

Batch Period : December and February All Days Except Weekends 08<HOUR<18 :
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__in Anaheim



Workload Type Difference Between Batch & Online Period

-

BATCH ONLINE

Average

37.5 Average

SYSTEM z10CPI z196CPI %Decrease |SYSTEM z10CPI z196CPI %Decrease

PRDA 11.2 5.3 52.3|PRDA 18.1 74 594
PRDB 6.5 4.7 26.6|PRDB 8.9 5:F 326
PRDC 9.7 5.1 41.3|PRDC 14.3 8.2 423
PRDD {2 5.1 29.6|PRDD 10.7 1.7 28.0
PRDE 10.4 5.0 51.4|PRDE 9.1 6.2 31.3
PRDF 6.1 46 25.0|PRDF 10.0 5.0 50.0
PRDG 6.4 5.0 21.9/PRDG 8.2 54 348
PRDW 6.2 44 26.7|PRDW 12 46 35.8
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Workload Type Difference Between Batch & Online Period 1

SHARE

* BIG LPARSs effected less than small LPARs
« Small LPARs have higher CPI values

Online Period Average CPl Values z10 & z196 - LPAR Based YA/ 0 D=1 f=Y- -]
= %DECREASE In CPI

mm z10CP| C3z196CPI

PRDA PRDEB PRDC PRDD PRDE PRDF PRDG PRDW Average
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Workload Type Difference Between Batch & Online Period

SHARE
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Batch Period Average CPIl Values z10 & z196 - LPAR Based
mm z10CPl| C—3z196CP| -= %DECREASE

12.00 38% Decrease
oo LI 52 51 In CPI
8.00 - 41

30

6.00 I ..

4.00 4 20
2.00 10
0.00 0

PRDA PRDE PRDC PRDD PRDE PRDF PRDG PRDW Average



Workload Type Difference Between Batch & Online Period

» Batch Period Is Much More CPU Sensitive Then Online Period
* Online Period Is Much More Data Intensive(Cache Miss) Then Batch Period

OR

BATCH ONLINE

SYSTEM Z10RNI Z196RNI %Decrease |SYSTEM Z10RNI Z196RNI %Decrease

PRDA 0.83 0.64 23.58| PRDA 1.39 1.13 18.84
PRDB 0.53 0.50 5.33|PRDB 0.92 0.91 1.19
PRDC 0.73 0.64 11.73|PRDC 1.16 1.07 7.47
PRDD 0.61 0.58 4.57|PRDD 0.94 0.86 8.54
PRDE 0.77 0.65 15.75|PRDE 0.92 0.92 0.35
PRDF 0.43 0.41 5.67|PRDF 0.99 0.80 19.06
PRDG 0.57 0.59 -2.13|PRDG 0.90 0.84 6.73
PRDW 0.53 0.49 7.89| PRDW 1.05 0.84 19.95

10.26 Average



Workload Type Difference Between Batch & Online Period

=

SHARE
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IBM s expection is to have same or lower RNI values when customers move to z196s.
The coefficients aim is to make equal RNI values between z10 and z196s

0.90
0.80
0.70
0.60
0.50

0.40 —

0.30
0.20
0.10
0.00

z10 To z196 Upgrade Batch Period RNI Changes
1 z10RNI Il z196RNI| —— %Decrease

_4‘23.53

PRDA

PRDB PRDC PRDD PRDE PRDF PRDG PRDW Average
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Workload Type Difference Between Batch & Online Period 5
SHARE
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Z10 Toz196 Upgrade Online Period RNIChanges

C—Iz10RNI mmz196RNlI  —&— "%Decrease
1.60 25.00
1.40
1.20 -
1.00 -
0.80 +
0.60
0.40
0.20
0.00

PRDA PRDB PRDC PRDD PRDE PRDF PRDG PRDW Average



'Relationship Between CPl & RemoteMemory & Average CPU
Time of Trx ﬁ,

SHARE
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—

Relation Between Remote Memory % & CPI & Trx CPU-Time SYSID: PRDE

E—Q—aCPI +aREIE|P %avgcputimeE

0.00080

+ 0.00070

0.00060
© 0.00050
0.00040
0.00030
0.00020
0.00010

0.00000

121112010
121312010
121512010
121712010
121912010
1211112010
1211312010
1211512010
1211712010
1211912010
1212112010
1212312010
1212512010
1212712010
1212912010
1213112010

_ _in Anaheim



‘Relationship Between CPI & RemoteMemory & Average CPU

Time of Trx ﬁ"
SHARE
Relation Between CPl & Trx CPU-Time SYSID: PRDD
—4—aCPl —— avgcputime
16 _ 0.0007
14 — + 0.00068
12 | 0.00066
10 o 000064
8 0.00062
6 0.0006
4 0.00058
Z 0.00056
0 0.00054

o = = = = o o o = o
— E‘“ s = p— —— o = = =
ol ol ol ol ol = = = = =

- * - = - o o o ol ol

1212110
1212310
12125110
12127110
12129110
12131110
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12 +

10

L= = L I = 1)

z10 Relationship Between CPl & AvgTrxCPUTime
—=a—PRDD-CPl —— AVGCPU-D

T e
T T T T T T T T T T T T
T gk i w ke e il i e e i g Tk vl me e e Tl bl gl i e
- L - - A b b A
AAANENNANNANNT T T T T T T T RO 0
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0.0007

+ 0.00068
+ 0.00066

0.00064
0.00062
0.0006

0.00058
0.00056
0.00054

Relationship Between CPI & Average CPU Time of Trx

SHARE
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z196 Relationship Between CPl & AvgTrxCPUTime

—a—PRDD-CPl —— AVGCPU-D

2111

2211

+ 0.000475
4 0.00047
— 0.000465
1 0.00048
0.000455
0.00045
0.000445
0.00044
0.000435
0.00043
0.000425
0.00042

2311
2/411
2/5M11
2/6/11
2711
2811
2911
21011
21111
21211
21311
21411
21511
2M18/M11
21711
21811

__in Anaheim



Z10 To z196 Upgrade- Syntetic Trx Avg Cpu Time Changes r‘,

s

SH AVR E
Z10 Online Time 30% Decrease Z196 Online Time
Synthetic Trx Avg Synthetic Trx Avg
CpuTime 0.00071 CpuTime 0.00049
z10 & z196 Average CPU Time Of Synthetic Trx
1 Decrease Percentage ——z10 —8—2196
0.001 40
0.0009 A | 35
0.0008
0.0007 D e
0.0006 L R : T | i I 25
0.0005 20
0.0004 15
0.0003
10
0.0002
0.0001 5
0 0

AVGCPU-A AVGCPUB AVGCPU-C AVGCPUD AVGCPU-E AVGCPU-G AVGCPU-W



Z10 To z196 Upgrade- LPAR Base Online Time CPI Changes i ,’

— g
SHARE
10 Online Time LPAR  [RiiAMICEEY 7196 Online Time LPAR
Average CPI =10.8 Average CPIl = 6.4
z10 & z196 LPAR Base Online Time CPIl changes
1 Decrease Percentage ——z10 —— 2196
= ~_» Small LPARs get much more benefit! g
:2 \ — \ - 60
14
12 +—
10
8
6
4
2
0

PRDA-CPI PRDB-CPI PRDC-CPI PRDD-CPI PRDE-CPI PRDG-CPI PRDW-CPI
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Z10 To z196 — Online Period All Trx Average CPU Time
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z10 & z196 Online Period All Trx Average CPU Time Changes
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Z10 To z196 — Online Workload View

s

SHARE

If we include trx count in batch period as well : Our Record Day Is 31/01/2011 ..., - e tose

236.698.209 Transaction In Average 0.0453 second Response Time

TRX Sayisimin En Fazla Oldugu Giin :
CPU Kullaninun En Fazla Oldugu Giin :

Tatib

301011
22112010

110202011
102052011
0902052011
050252011
070202011
Q502752011
Q50202011
0400252011
030202011
0202052011
010202011
2011
3000172011
29/0172011
2801752011
27012011
260172011
220172011
2470172011

Toplam TR

236,698,209
233,446,429

Toplarn TRX

194,477 108
189,232,522
190,611 627
199,791 141
224 475,711

71,241 056

95,935,129
200,778,982
167 955,754
194,113,179
210,613,909
236,698,209

£2,238,725

£2,439,929
199,704,295
192,309,556
204,591 316
195,210,611
205,738,639

Ortalama Yank
SOresifsn)

0.04532
0.0817

ot

Toplam CPLU
sziddinm

183:56:59
210:02:26

Toplarn CPL
ss:dd:nn

1351:10:38
146:05:31
146:19:46
153:24:04
17313037
441725
284424
156:28:02
1435725
157 29:06
163:07: 385
183:03:46
J&ana9
432342
16305836
15543
167:13:30
162:32:08
1773116

Normalized

_~" CPU Time
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Z10 To z196 — Online Workload View
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14.5% Decrease WALl No s TR uT11 -0 {0 B §'5%
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Avg ResponseTime
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z10 & z196 Online Period All Trx Average Response Time (Seconds)
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CEC UTILIZATION PANEL
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z10 - 2196 ONLINE PERIOD TWO SAMPLE PEAK DAY DIFFERENCE
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BATCH ONLINE

SYSTEM Z1OMEMP  |z196MEMP |%Decrease |SYSTEM Z10MEMP  |z196MEMP| |%Decrease

PRDA 8.69 2.78 67.98 PRDA 14.90 5.82 60.93
PRDB 498 2.34 53.06|PRDB 9.14 495 45.89
PRDC 6.97 2.80 59.77|PRDC 11.63 4 47 61.52
PRDD 6.04 2.90 51.95|PRDD 9.05 4.24 53.12
PRDE 8.35 3.43 58.98 PRDE 8.65 5.02 42.01
PRDF 3.50 1.54 56.17 |PRDF 9.62 3.83 60.15
PRDG 5.01 249 50.25|PRDG 8.56 3.49 69.17
PRDW 4.88 2.01 58.76| PRDW 9.72 3.68 62.10

58.09 Average
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% Sourced From Memory Changes
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Z10 To z196 Estimated Complexity Cycle Per Instruction
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 Expected To Be Decreased With z196 Upgrade Because Of
Out Of Order Execution Feature

SYSTEM Z10ESTICCPl |z196ESTICCPI |%Decrease SYSTEM Z10ESTICCPl |z196ESTICCPI |%Decrease

PRDA 2.09 3.09 -47.87|PRDA 1.20 2.72 -127.58
PRDB 3.13 2.95 5.69|PRDB 2.76 2.51 9.16
PRDC 290 3.23 -11.37|PRDC 3.02 3.43 -13.60
PRDD 3.11 2.98 4.05/PRDD 3.49 3.53 1.1
PRDE 2.03 3.11 -53.26|PRDE 3.23 3.05 5.68
PRDF 3.39 3.24 4.35|PRDF 2.61 2.79 -6.72
PRDG 3.21 2.69 16.16 |PRDG 3.12 2.67 14.31
PRDW 2.72 2.87 -5.78 | PRDW 2.88 2.60 9.73
Average 2.82 3.02 -1.07 Average 2.79 2.91 -4.43

This calculation does not show DECREASE!.

THE REASON is : There are NEGATIVE values in ESTICCPI because of Low
Utilization Effect



Z10 To z196 Estimated Complexity Cycle Per Instruction
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 When Negative ESTICCPI values removed from calculations, The real
change in ESTICCPI value by moving from z10s To z196s is 10% Decrease.
THIS SHOWS THE EFFECT OF OUT OF ORDER EXECUTION Feature.

SYSTEM Z10ESTICCPI |z196ESTICCPI |Decrease% SYSTEM Z10ESTICCPl |z196ESTICCPI [Decrease%

PRDA 3.45 3.15 8.52|PRDA 358 3.21 10.46
PRDB 3.31 2.96 10.38|PRDB 3.03 2177 8.65
PRDC 3.64 3.24 11.05|PRDC 3.73 3.44 7.71
PRDD 3.35 2.99 10.70{PRDD 363 3.54 2.53
PRDE 3.30 3.06 7.17|PRDE 3.23 3.05 5.71
PRDF 3.57 3.27 8.45|PRDF 347 2.79 19.59
PRDG 3.21 2.84 11.74|PRDG 3.18 2.66 16.30
PRDW 3.05 282 7.66|PRDW 3.01 264 12.37
Average 3.36 3.04 9.46 Average 3.36 3.01 10.42

» IBMs Expection is 10-15% Decrease.But This Value is ESTIMATION.



Z10 To z196 Estimated Cycle Per L1 Miss
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BATCH ONLINE

SYSTEM  |Z10ESTSCPM |z196ESTSCPM %Decrease | SYSTEM Z10ESTSCPIM (z196ESTSCP1M %Decrease

PRDA 95.92 50.54 47.31|PRDA 1571.76 11.52 50.86
PRDB 67.95 42.28 J1.78|PRDB 111.85 64.00 4279
PRDC 8749 50.83 41.90|PRDC 136.08 14.79 45.04
PRDD 76.51 46.91 38.68|PRDD 115.03 63.13 45.12
PRDE 91.52 49.99 45.38|PRDE 121.66 64.75 46.77
PRDF 64.16 38.16 40.53|PRDF 130.16 61.70 62.60
PRDG 75.96 47.30 31.73|PRDG 115.68 61.72 46.65
PRDW 13.68 42.86 41.83|PRDW 13947 64.64 §3.65

41.74 Average




Z10 To z196 TLB1 Miss

 With 2196 , There Are 2 TLBs, TLB1 & TLB2. This shows TLB1Miss

« Batch & Online Workload TLB1Miss Values Are Very Different

BATCH ONLINE

SYSTEM  |z10TLBMISS |z196TLBAMISS |%Decrease | SYSTEM Z10TLBIMISS |z196TLBIMISS |%Decrease

PRDA 21.22 917 56.78|PRDA 32.02 1440 95.04
PRDB 18.73 1.80 58.36|PRDB 28.56 12.86 54.98
PRDC 21.98 10.38 52.90|PRDC 33.49 15.15 §4.76
PRDD 20.09 942 53.11|PRDD 1.4 14.36 54.33
PRDE 19.20 1.88 58.96|PRDE 30.20 1292 §1.23
PRDF 15.93 6.17 61.24 PRDF 25.86 11.02 §7.40
PRDG 21.99 974 55.68 | PRDG 2947 1292 56.16
PROW 17.04 1.2 51.67|PRDW 25.98 11.07 57.38

56.62 Average

2 TLB usage started with z9s
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2196 Serial 60E26 — PRDA, PRDC, PRDE, PRDF
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E=tinstr  |Est Finite |Est | L15P § L2LP ! [L2RP ! Rel Mest L5PR
Machine |Z¥ZID |Mon Day |ZH [Hour [CPl  |Prb State [Cmpix CFIJCPI SCPLIM JLIMP|LZP  |L3P [L4LF |L4RF [MEMP |intensity |LFARCPU |Ef GHz [Wkk Hint
zi0 722 PRDA MNOW 22 P TOTAL 11.52 LN | an 775 129 80 672 00 184 a0 104 1.04 2603 4.4 HIGH
zi0 724 PRDA  JAN 3P TOTAL 10.04 44.1 351 .53 126 52 678 00 1941 23 102 1.03 247.8 4.4 HIGH
zi0 724 PRDA  JAM 1T P TOTAL 022 434 354 G4d 131 48 684 00 177 32 108 1.06 o564 4.4 HIGH
10.52 40.8 361 691 123 34 678 00 187 a0 103 1.04 A
z123 717 PRDOA  JAM 3P TOTAL 6.83 435 273 4.10 B1 51 558227 104 5.8 45 1.06 105.8 5.2 HIGH
zigd 717 PRDA FEB 1F TOTAL G686 4B.2 234 403 B1 50 &FT 230 123 12 5B 1.08 252 5.2 HIGH
E.B3 439 279 407 B1 50 573229 113 34 51 1.07 1M.3
Relative Capacity Ratio 182
zi0 722 PRDC MNOW 22 P TOTAL 1288 05 2430 pig 149 &1 G607 00 245 26 122 122 2 4.4 HIGH
zi0 724 PRDC JAN 3P TOTAL 1224 ) a7s B4 143 680 628 00 X2 21 1.2 1147 422 4.4 HIGH
zi0 724 PRDC JAM 1T P TOTAL 11.58 3 2485 a4 140 57 634 00 Z0 23 114 1.14 4288 4.4 HIGH
1227 nr 173 BS54 144 39 623 00 X% 23 118 118 30
z1@d 717 PRODC  JAM M P TOTAL B2 M 325 5D& B2 42 545274 102 23 B.G 1.10 409 5.2 HIGH
zigd 717 PRDC FEB 1P TOTAL 640 288 am 338 70 4B 563 245 8.2 54 3.6 0.e2 247.3 5.2 AVG
1.36 19 313 422 76 355 564 260 92 319 46 1.01 2361
Relative Capacity Ratio 147
zi0 722 PRDE MNOW 22 P TOTAL 10.70 51.8 230 740 153 4B 623 00 247 21 11.0 1.12 1015.1 4.4 HIGH
zi0 724 PRDE JAN 3P TOTAL B84 48.2 2.20 564 120 4F 667 00 224 2.0 B.2 0.84 EB4.4 4.4 AVG
zi0 724 PRDE JAM 1T P TOTAL 984 50.T a7 650 134 40 629 00 M3 24 2.2 1.06 274.2 4.4 HIGH
5.80 50.6 326 654 136 48 639 00 X338 23 5.9 1.04 957.9
z1@d 717 PRDE JAM MP TOTAL 617 51.5 286 an 69 4B 607 255 8.1 0y 5.0 o.ez 526.7 5.1 AVG
zigd 717 PRDE FEB 1P TOTAL 6.1 50.5 292 313 6r 4B 615 250 748 0.y 5.0 0.e1 4727 5.2 AVG
E.14 3.0 289 325 B3 48 611 252 78 oy 5.0 0.92 A99.7
Relative Capacity Ratio 1.89
zi0 722 PROF MOV 2P TOTAL 648 46.0 a0s 140 133 25 629 00 142 40 24 1.00 1220 44 ANG
zi0 724 PRDF JAN 3P TOTAL T7.12 B2 2.54 264 43 25 672 00 174 43 110 1.10 2456.9 44 AVG
zi0 724 PRDF JAN 1T P TOTAL T.12 28.8 3485 347 B3 35 THe DO 141 a4 6.2 .70 32564 44 AVG
693 ME 342 3.50 127 28 ™0 00 159 41 5.0 0.93 FET R
z1@d 717 PROF  JAM MP TOTAL 511 7T 204 207 53 36 685162 104 14 at 071 723 5.1 AVG
zigd 717 PRDF FEB 1F TOTAL 488 0.2 a0z 1.68 52 36 T182138 102 13 27 0.63 1731 5.2 AVG
5.00 24.0 303 187 55 36 T0Z2 154 105 14 29 067 1227
Relative Capacity Ratio 1.64
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z196 Serial 60E16 — PRDB, PRDD, PRDG, PRDW

—
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EstInstr  |Est Finite [Est | L15P { L2LP/! (L2RP { Rel Mest LSPR
Machine |SYSID [Mon Day]3H |Hour  JCPI  |Prb State |Cmpl CPI1JCPE SCPLIM JLIMP |L2P (L3P |L4LP |L4RP |MEMP |intensity |LPARCPU |Eff GHz |Wkid Hint
zi0 722 PRDB MNOW 22P TOTAL 8.10 40.4 ang 500 120 42 &g 00 194 1.2 249 0.9a 4187 4.4 ANG
zI0 722 PRDB JAN 3P TOTAL 747 35.6 3.18 42p 108 40 715 00 1B4 1.3 23 0.33 4325 4.4 ANVG
zi0 722 PRDB JAM 1T TOTAL 082 30.0 288 394 112 35 701 00 183 14 23 042 505.4 4.4 ANVG
746 353 3035 4.44 113 3% T04 00 1500 13 9.3 0492 4525
zIgd 717 PROB JAM P TOTAL 561 40.7 257 304 69 44 &27 224 B.7 1.2 449 o492 2745 5.2 ANG
zigd 717 PRDB FEB 1P TOTAL 5.50 300 253 292 63 43 830 27 B3 1.1 449 o 266.8 5.2 ANG
5.56 399 258 238 B3 44 629 228 8.3 1.2 43 0492 27T
Relative Capacity Ratio 1.59
zi0 722 PRDD MNOW 22 P TOTAL 1088 358 3r3 725 119 81 639 00 248 24 X 0.9a 770.0 4.4 HIGH
zi0 722 PRDD JAM 3P TOTAL 967 367 367 3.30 107 58 &69 00 233 1.9 79 0.4a7 G725 4.4 ANG
zi0 722 PROD JAM 1ITP TOTAL 9465 412 362 2.02 109 &5 &34 0D 238 1.9 81 0.39 Ge1.2 4.4 ANG
10.20 358 367 6.33 112 358 638 00 2339 21 B2 0a 7136
zIgG 717 PROD JAM M P TOTAL 7.ED 40.2 340 451 63 686 578 258 118 0.4 412 0.93 516.9 5.2 HIGH
zI86 717 PROD FEB 1P TOTAL 7V.7B 40.2 337 442 63 45 538 23%0 113 0.7 43 0.93 4401 5.2 HIGH
783 40.3 323 447 B8 66 3032534 114 0.6 42 0.93 4785
Relative Capacity Ratio 1.54
zi0 722 PRDG MNOW 22P TOTAL 810 ang 323 5.82 137 42 &71 00 209 20 100 1.M 5128 4.4 HIGH
zi0 722 PRDG JAM 3P TOTAL et i) 287 394 112 35 7T0.2 00 183 1.8 2.0 0.90 5OT.1 44 ANG
zi0 722 PRDG JAM 17F TOTAL 74&7 323 202 438 118 40 &1 00 187 1.9 23 0.94 5D5.4 44 ANG
7.86 30.2 305 481 122 39 688 00 2000 1.8 9.4 0.95 508.4
zIgd 717 PRDG JAM 1P TOTAL 545 ME 258 237 65 44 &30 228 6.4 44 34 0.35 306.2 52 AVG
I8 717 PRDG FEB 1P TOTAL 511 327 247 2433 65 41 629 128 6.4 44 38 0.95 2812 52 ANG
528 3T 2.33 275 B3 42 630 2% B4 44 36 0.83 2991
Relative C apacity Ratio 1.76
zi0 72 PRDW HNOW 22 P TOTAL 4.1B 204 268 34p 141 25 &1 00 201 44 24 1M 152.6 4.4 NG
zi0 722 PRDW JAM 3P TOTAL 7.10 36.1 318 im 124 32 &&3 00 1BS 37 87 0.93 130.5 44 ANG
zi0 722 PRDW JAMN 17TP TOTAL 566 367 287 2ap B2 28 754 00 154 4.0 53 0.84 25289 4.4 LOW
6.3 3.0 293 3138 113 28 701 00 1BA 4.0 78 0.95 1787
I 717 PRDW JAM 3P TOTAL 506 3z 277 230 67 34 624 X1 112 23 35 0.93 B4.T 52 AVG
zIgad 717 PRDW FEB 1P TOTAL 433 47.8 251 1.32 5Y 32 858179 111 23 23 0.a7 250.8 52 ANG
470 3.3 264 2.08 62 33 642 190 114 248 23 073 167.8
Relative Capacity Ratio 1.59
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= LSPR Multi Image Table
- Average Workload z10 722 Vs 2196 717 — 1.44 Expectation
- Average Workload z10 724 Vs z196 717 — 1.47 Expectation

= 2196 60E26
- Overall All LPARs CPU/DASD EXCP 1.78 Vs z10
- Averaged 20% less busy than z10

Backing out Low Utilization Effect 10% =1.62 Vs z10
- ~12% better than z10 722 expectation 1.44

- ~10% better than z10 724 expectation 1.47

= 2196 60E16
- QOverall All LPARs CPU/DASD EXCP 1.71 Vs 210
- Averaged 10% less busy than z10

« Backing out Low Utilization Effect 5% = 1.63 Vs z10
-~ 13% better than expectation 1.44

= QOverall Estimate that the 2 2196s delivered ~10% better than Expectation
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