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Notice Regarding Specialty Engines (e.g., zlIPs,
zAAPs and IFLSs):

Any information contained in this document regarding Specialty Engines ("SEs") and SE
eligible workloads provides only general descriptions of the types and portions of workloads
that are eligible for execution on Specialty Engines (e.g., zlIPs, zAAPs, and IFLs). IBM
authorizes customers to use IBM SEs only to execute the processing of Eligible Workloads
of specific Programs expressly authorized by IBM as specified in the “Authorized Use Table

for IBM Machines” provided at:
www.ibm.com/systems/support/machine _warranties/machine code/aut.html (“AUT”).

No other workload processing is authorized for execution on an SE.

IBM offers SEs at a lower price than General Processors/Central Processors because
customers are authorized to use SEs only to process certain types and/or amounts of
workloads as specified by IBM in the AUT.

Z © 2014 IBM Corporation
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Agenda

New Dawn in System z Capacity Planning
— What and Why

Validation and Enablement

CPU MF Metrics
— Basic
— RNI

CPU MF Update

= What’s new in z/OS 2.17?
= Summary

= Back Up

— Formulas

— Data Profiles
— HiperDispatch Considerations
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New Day Dawning in System z Capacity Planning
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Introduction to LSPR

= A set of representative SCP/workload environments
— SCPs: z/0S, z/VM, and Linux on System z
— Workload categories: Low <Relative Nest Intensity—=> High

— Current LSPR workload categories: Low, Average, High
— zPCR extends published categories

* Low-Avg

» Avg-High
— A methodology focused on processor capacity
— No significant external constraints

— Equivalent (reasonably high, e.g. >= 90%) processor utilization

= A metric to communicate the results
— ITR: Internal Throughput Rate
— Transactions or Jobs per processor busy second

= Information stored on the web

— https://Iwww.ibm.com/servers/resourcelink/lib03060.nsf/pages/Isprindex?OpenDocument

6 © 2014 IBM Corporation
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LSPR Workload Categories

= Various combinations of workload primitives are measured on which the new
workload categories are based

— Applications include CICS, DB2, IMS, OSAM, VSAM, WebSphere, COBOL, utilities

Low (relative nest intensity)

— Workload curve representing light use of the memory hierarchy
— Similar to past high scaling workload primitives

Average (relative nest intensity)

— Workload curve expected to represent the majority of customer workloads
— Similar to the past LolO-mix curve

High (relative nest intensity)

— Workload curve representing heavy use of the memory hierarchy
— Similar to the past DI-mix curve

zPCR extends published categories
— Low-Avg
* 50% Low and 50% Average
— Avg-High
* 50% Average and 50% High

7 © 2014 IBM Corporation
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CPU Measurement Facility

Introduced in z10 and later processors

Facility that provides hardware instrumentation data for production systems

Two Major components

— Counters
« Cache and memory hierarchy information
« SCPs supported include z/OS and z/VM
— Sampling
— Instruction time-in-CSECT

New z/OS HIS started task

— Gathered on an LPAR basis
— Writes SMF 113 records

New z/VM Monitor Records
— Gathered on an LPAR basis — all guests are aggregated
— Writes new Domain 5 (Processor) Record 13 (CPU MF Counters) records

Minimal overhead

9 © 2014 IBM Corporation
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New Hardware Capabilities to Size z/OS Workloads

— Manual Input

Processor Capacity Reference
for
IBM System z
ZPCR version 7.7

(C) Copyright IBM Corp. 2003, 2012. All rights reserved.
Contains graphics software from KL Group
{C) Copyright KL Group 2000. All rights reserved
E-mail support: zpcr@us. ibm.com
IBM Employee Intranet Web Site: w3-1.ibm.com/support/americas/wsci/cpeproducts htmi
IBM BP Internet Web Site: http:/fwww ibm.com/partnerworld/partnerinfo/srcfatsmastr ns fiWebindex/PR51762

— | RMF Report

/

© 2014 IBM Corporation
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Importance of using CPU MF Counters

= New CPU MF Counters provide better information to do more
successful capacity planning

= Same data used to validate the LSPR workloads can now be
obtained from production systems

— Matches your production workload to the LSPR workloads

» ZPCR automatically processes CPU MF data to provide a match
— Based on Relative Nest Intensity (RNI)

= CPU MF Counters also useful for performance analysis

11 © 2014 IBM Corporation
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SMF 113s Provide Better LSPR Workload Selection

Capacity Planning Data LSPR Workload Category
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Validation and

Enablement Detalls

© 2014 IBM Corporation
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Workload Category Validation Process

Analyzed customer data

Initial z10 Study
— 100 z10 customer LPARSs
— SMF 70s and SMF 113s
— Built relationship between performance and Nest

— Built new metric to more precisely match workloads
* Relative Nest Intensity (RNI)
— LSPR workload categories defined as Low, Average, and High RNI

Validated RNI metrics with review of z10 to z196 Migrations
— 75210 to z196 customer LPAR migrations
— Validated RNI based workload match

Validation from zEC12 / zBC12 Migrations
— 105 z10/z196/z114 to zEC12/zBC12 customer LPAR migrations

© 2014 IBM Corporation
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CPU MF
z10 Customer Workload Characterization Summary

Volunteer Custgmers Totlal Cﬁlv RNI

Low verage g « 3) Created new
LSPR Workload
Categories
T 10.0
@)
©
1) Customer CPI it
measurements |9 5.0 ¢ 710
0.0
0.00 0.50 1.00 1.50

Relative Nest Intensity

2) Created new RNI metric

| © 2014 IBM Corporation
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Requirements to Enable CPU MF Counters

*Processor requirements
—z10, z196, z114, zEC12 or zBC12

=z/OS requirements

—z/OS 1.10 or higher
- With APAR OA30486

=z/VM requirements

—z/VM at 5.4 or higher
- With APAR VM64961

17 © 2014 IBM Corporation
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z/OS Steps to Enable CPU MF Counters

= 1 - Configure the processor to collect CPU MF
____Update the LPAR Security Tabs, can be done dynamically

= 2 - Set up HIS and z/OS to collect CPU MF
____Setup HIS Proc
_____Set up OMVS Directory - required
_____Collect SMF 113s via SMFPRMxx

= 3 - Collect CPU MF COUNTERS
____Start HIS
____Modify HIS: “F HIS,B,TT="Text',PATH="his/',CTRONLY,CTR=(B,E),SI=SYNC"

— Recommend to start HIS, Modify for Counters, and continuously run

18 © 2014 IBM Corporation
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SMF 113s Space Reguirements

= Example below is from 3 z196s processors

* 713,716 and 718
* 10 Systems
* 5 Days, 24 hours

= The SMF 113 record puts minimal pressure on SMF

— 452 bytes for each logical processor per interval

= SMF 113s were 1.2% of the space compared to SMF 70s & 72s

RECORD RECORDS PERCENT AVG.RECORD MIN. RECORD MAX. RECORD RECORDS

READ OF TOTAL LENGTH
70 14,250 1.8% 14,236
72 744,014 93.5%
113 37,098 4.7%

795,362 100.0%

Total Size (with % Total Size (with
AVG. Record Size) AVG. Record Size)

202,865,850 15.1%
1,128,252,590 83.7%
16,768,296 1.2%
1,347,886,736 100.0%

© 2014 IBM Corporation
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Operations — Display Command (on zEC12)

F HS, B, TT=" CPU M- COUNTERS ENABLED , CTRONLY, CTR=ALL, SI =SYNC

D HS
RESPONSE=SYSD
H SO0151 07.46.47 DI SPLAY H S 522
H'S 0025 ACTI VE
COMMAND. MODI EY HI S, B, TT=' CMJ ME COUNTERS
ENABLED , CTRONLY, CTR=ALL, S| =
SYNC
START TIME: 2012/ 09/ 07 00: 53: 46
END Tl MVE: B
COVPLETI ON STATUS: - -------
FI LE PREFI X: SYSH S20120907. 005346.
COUNTER VERSI ON NUMBER 1: 1  COUNTER VERSI ON NUMBER 2: (3 )+— zEC12“3"
COVMMAND PARAMVETER VALUES USED: o
TITLE= CMU ME COUNTERS ENABLED z196 "2
PATHE .
COUNTER SET= BASI C, PROBLEM STATE, CRYPTO ACTI VI TY, EXTENDED
DURATI ON= NOLIM T
CTRONLY
DATALOSS= | GNORE
STATECHANGE= SAVE
SVEI NTVAL= SYNC

© 2014 IBM Corporation
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Use CPU MF Counters for Performance Analysis

= Counters can be used as a secondary source to:

— Supplement current performance data from SMF, RMF, DB2, CICS, etc.
— Help understand why performance may have changed

= Some examples of usage include:

— HiperDispatch Impact

— Configuration changes (Additional LPARS)

— 1 MB Page implementation

— Application Changes (e.g. CICS Threadsafe Vs QR)
— Estimating Utilization Effect for capacity planning

— 2196+ GHz change in Power Saving Mode

— Crypto CPACF usage

21 © 2014 IBM Corporation
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Metrics

22 © 2014 IBM Corporation
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ZEC12 versus z196 hardware comparison

m 7196
» CPU

-5.2 GHz

— Out-Of-Order execution

L4 Cache

» Caches |

~ L1 private 64k i, 128k d | L3Cache

L3 Cache

—L2 private 1.5 MB
— L3 shared 24 MB / chip
— L4 shared 192 MB / book

m7ZEC12
» CPU

- 5.5 GHz

- Enhanced Out-Of-Order

L4 Cache

» Caches

—L1 private 64k i, 96k d

L3 Cache

—L2 private 1 MBi+1MBd

— L3 shared 48 MB / chip
- L4 shared 384 MB / book

23

The Nest

The Nest
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z196 / zEC12 CPU MF Cache / Memory Hierarchy Sourcing

The Nest
Memory Memory Accesses
| L4 Clache I cache
L4 Accesses (local and remote)
g_ .3 Accesses

L2 Accesses
L1 Sourced from Hierarchy
Cycles and Instructions

Crypto function
LPAR 2196 / zZEC12 LPAR / Logical CP view

© 2014 IBM Corporation
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CPU MF Basic Performance Metrics:

L15P / L2LP/ [L2RP/
CPI |Prb State [L1IMP |L2P L3P |LALP |LARP |MEMP |LPARCPU

CPI — Cycles per Instruction

PRB STATE - % Problem State

L1IMP — Level 1 Miss Per 100 instructions

L15P / L2P — % sourced from L1.5 or L2 cache

L3P — % sourced from L3 cache

L2LP / LALP — % sourced from Level 2 (or L4) Local cache (on same book)
L2RP / LARP — % sourced from Level 2 (or L4) Remote cache (on different book)
MEMP - % sourced from Memory

LPARCPU - APPL% (GCPs, zAAPs, zIIPs) captured and uncaptured

W orkload Characterization
L1 Sourcing from cache/memory hierarchy

25 © 2014 IBM Corporation
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Workload Capacity Performance

= Instruction 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

* Once established for a workload on a processor, doesn’t change
very much

26 © 2014 IBM Corporation
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Workload Capacity Performance

= 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, 10 rate,
competition with other applications and/or LPARs, and more

— Net effect of these factors represented in “Relative Nest Intensity”

— Relative Nest Intensity (RNI)

« Activity beyond private-on-chip cache(s) is the most sensitive area

* Reflects distribution and latency of sourcing from shared caches and memory
* Level 1 cache miss per 100 instructions (L1MP) also important

« Data for calculation available from CPU MF (SMF 113) starting with z10

© 2014 IBM Corporation
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Relative Nest Intensity (RNI) Metric
= Reflects the distribution and latency of sourcing from shared caches and memory
— For z10 EC and BC RNI = ( 1.0*L2LP + 2.4*L2RP + 7.5*MEMP) / 100
— For 2196/ z114 RNI = 1.67*%(0.4*L3P + 1.0*L4LP + 2.4*L4RP + 7.5*MEMP) / 100
— For zEC12/zBC12 RNI=2.2 *(0.4*L3P + 1.2*L4LP + 2.7*L4RP + 8.2*MEMP) / 100

Relative Nest Intensity

The “Nest”

How Often? How Far?

L1IMP NI

L1

Microprocessor Design  Memory Hierarchy or Nest

*2196 / z114 RNI Changed July 2012

How intensely this part of the
architecture is utilized

Note these Formulas may change in the future
28 © 2014 IBM Corporation
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RNI-based LSPR Workload Decision Table

LIMP RNI LSPR Workload Match
<3% >=0.75 AVERAGE
<0.75 LOW
3% to 6% >1.0 HIGH
0.6t0 1.0 AVERAGE
<0.6 LOW
>6% >=0.75 HIGH
<0.75 AVERAGE

Notes: applies to z10, z196, z114, zEC12 and zBC12 CPU MF data
table may change based on feedback

Note these Formulas may change in the future

© 2014 IBM Corporation
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CPU MF Additional Performance Metrics:

Est Instr Est Finite |Est \l L15P / L2LP / [L2RP / Rel Nest Machine [LSPRY
CPI |Prb State\|CmplIx CPI |CPI SCPL1IMALIMP |L2P L3P |LALP |LARP |MEMP [Intensity |LPARCP Eff GHz [Type Wkld /

30

Est Instr Cmplx CPI — Estimated Instruction Complexity CPI

Est Finite CPI - Estimated Finite CPI

Est SCPL1M — Estimated Sourcing Cycles per L1 Miss Per 100 instructions
Eff GHz — Effective Gigahertz

Machine Type — Machine Type (e.g. z10, z196, z114, zEC12)

LSPR WkId — LSPR Workload match based on L1MP and RNI

W orkload Characterization
L1 Sourcing from cache/memory hierarchy

© 2014 IBM Corporation
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Sample WSC zEC12 Metrics

Est Instr

Cmplx |Est Finite |Est L15P / L2LP / [L2RP / Rel Nest Machine |[LSPR
SYSID  |Mon [Day |SH |Hour |CPI |Prb State |CPI CPI SCPLIM [LIMP |L2P  [L3P |LALP [LARP |[MEMP |[Intensity [LPARCPU |Eff GHz |Type Wkid
SYSD  SEP 7M 1.00 2.59 1.8 1.89 0.69 21 34 796 181 11 0.2 1.0 0.38 0.8 5.5 zEC12 LOW
SYSD  SEP 7M 125 248 1.9 1.87 0.61 17 35 814 17.2 0.6 0.1 0.6 0.28 0.7 5.5 zEC12 LOW
SYSD  SEP 7M 150 245 21 1.86 0.59 16 3.7 821 16.8 0.5 0.1 0.4 0.25 0.6 5.5 zEC12 LOW
SYSD  SEP 7M 175 241 2.0 1.83 0.58 16 3.6 821 16.8 0.6 0.1 0.4 0.25 0.6 5.5 zEC12 LOW
SYSD  SEP 7M 200 237 21 1.79 0.58 16 3.7 822 16.8 0.5 0.1 0.4 0.24 0.6 5.5 zEC12 LOW
SYSD  SEP 7M 225 235 21 1.78 0.57 16 36 824 16.6 0.5 0.1 0.4 0.24 0.6 5.5 zEC12 LOW
SYSD  SEP 7M 250 2.35 21 1.78 0.57 16 3.7 822 16.8 0.5 0.1 0.4 0.24 0.6 5.5 zEC12 LOW
SYSD  SEP 7M 275 235 21 1.78 0.57 16 3.6 824 16.6 0.5 0.1 0.4 0.24 0.6 5.5 zEC12 LOW
SYSD  SEP 7M 3.00 2.34 21 1.78 0.57 16 3.6 823 16.8 0.4 0.1 0.4 0.24 0.6 5.5 zEC12 LOW
SYSD  SEP 7M 325 234 21 1.77 0.56 16 3.6 825 16.6 0.5 0.1 0.4 0.24 0.6 5.5 zEC12 LOW
SYSD  SEP 7M 350 2.35 21 1.78 0.57 16 36 824 16.6 0.5 0.1 0.4 0.24 0.6 5.5 zEC12 LOW
SYSD  SEP 7M 375 235 21 1.78 0.57 16 3.6 824 16.6 0.5 0.1 0.4 0.24 0.6 5.5 zEC12 LOW

W orkload Characterization
L1 Sourcing from cache/memory hierarchy

31 © 2014 IBM Corporation
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z196 / zEC12 CPU MF Cache / Memory Hierarchy Sourcing

_ The Nest
5 $ Memory Memory Accesses
02 | | | C
25 ache
_|5¢ L4 Cache
E_)_ >z L4 Accesses (local and remote)
o
.3 Accesses
S
_ .3 L2 Accesses
%%é?ﬁ L1 Sourced from Hierarchy
i “o2 Cycles and Instructions
Crypto function
‘ CPU MF q yp
LPAR 2196 / ZEC12 LPAR / Logical CP view

HIS

© 2014 IBM Corporation
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CPU MF Update

33 © 2014 IBM Corporation
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CPU MF Updates

= TDSz supports CPU MF Counters and Reporting
— APAR PM78418 provides exploitation support for SMF 113-2s

= zBC12 RNI and LSPR Workload Match same as zEC12
— Other zBC12 CPU MF metrics the same as zEC12 also

= Many customers still have not enabled CPU MF Counters

— Will continue to be the way to match your workload to LSPR

— Recommendation is to enable CPU MF Counters!

34 © 2014 IBM Corporation
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z/OS 2.1 New Features

35 © 2014 IBM Corporation
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z/OS 2.1 — CPU MF Summary

= New HISSERV Service
— New Programming Interface for real time CPU MF access

= Z0OS SOFTWARE Counters
— New Counter Set (in addition to Basic, Problem, Crypto, and Extended)
— Only recorded in SMF 113 subtype 1

= Command Changes

— Modify HIS,SERVICE allows changes to Sampling parameters without having to start/stop,

« Sampling parameters accept “PERSIST” to use value from previous run
— New CTRSET options

« CTRSET=ALL (old, e.g. Basic, Problem, Crypto and Extended)
« CTRSET=HARDWARE (new, same as ALL)
+ CTRSET=SOFTWARE (new, ZOS Counter Set) — might include performance overhead

« CTRSET=COMPLETE (new, HARDWARE AND ZOS Counter Set) — might include performance
overhead

* SMF 113 Record ChangeS Recommendation remains to continuously run CPU MF Counters
— SMF 113 Subtype 2 (Basic and Extended) — collecting SMF 113 Subtype 2 records

* Interval Start and End Time “F HIS,B, TT="Text', PATH="his/, CTRONLY,CTR=(B,E),SI=SYNC"
« Machine Sequence Code (e.g. Processor Serial Number)

— SMF 113 Subtype 1 — New

« Same as SMF 113 Subtype 2 but only Delta values
* Includes ZOS Counter Set

36 © 2014 IBM Corporation
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z/OS 2.1 Display HIS Command (on zEC12)

F H'S, B, TT=' BE Counters', CTROWLY,CTR=COMPLETE S =SYNC
DHS

U S0ISt A7 16,52 BISALAY HIS 13 CTR=COMPLETE to get All Counters, including ZOS

H'S 002A ACTI VE
COVMAND: MODI FY HI'S, B, TT=' BE Counters', CTRO\ILY@SI =SYNC
START TIME: 2013/07/31 13:57:31
END TI ME: S e
COVPLETI ON STATUS; --------
FI LE PREFI X SYSH S20130731. 135731.
COUNTER VERSI ON NUMBER 1: 1  COUNTER VERSI ON NUMBER 2: @ «— 7EC12 “3"
COMVAND PARAMETER VALUES USED:
TITLE= BE Counters
PATH=
COUNTER SET= BASI C, PROBLEM STATE, CRYPTO- ACTI VI TY, EXTENDED, ZOS
DURATI ON= NCLIM T
CTRONLY
DATALOSS= | GNORE
STATECHANGE= SAVE

Eons Ao New HISSERV Programming Interface

AUTHORI ZED= BASI C, PROBLEM STATE, CRYPTO- ACTI VI TY, EXTENDED, EVENT _ COU nterS B , P’ C, E and ZOS
ENABLED= BASI C, PROBLEM STATE, CRYPTO- ACTI VI TY, EXTEI\DE
.
AUTHOR! ZED= BAS) C SAMPLE - Not active
NABLED= NONE

BUFCNT= 18 ( PAGES/ PROCESSCR)

SAMPFREQ= 800000 ( SAMPLES/ M NUTE)

NANE START QUERY SAMPLE
q@) 2013/07/31 13:57:31  00:04: 42. 111226  ------

HISPROF Profiler captures Counters and Sampling

37 © 2014 IBM Corporation
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z/OS 2.1 — SMF 113 Subtype 2 and Subtype 1 match values

Subtype 2 Subtype 2 Subtype 2 Subtype 1 Subtype 1 Subtype 1 Difference Difference Difference
Cycles Instructions CPI Cycles Instructions  CPI Cycles Instructions CPI
7/29/2014 10:50 7.62735E+12  3.5391E+12

7/29/2014 10:55 7.63134E+12 3.54093E+12 3,994,929,861 1,835,586,625 2.18 <==deltas in Sub 1 record
Deltas calculated ==>  3,994,929,861 1,835,586,625 2.18 3,994,929,861 1,835,586,625 2.18

Total Cycles and Instructions are
equal for same time period whether
Subtype 2 (by subtracting from
previous record) or directly from
Subtype 1

Warning: These numbers come from a synthetic benchmark
and do not represent a production workload

38 © 2014 IBM Corporation
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z/OS 2.1 — SMF 30 Instruction Counts Addition

= |nstruction Counts added to SMF 30 Record

= Provide a more consistent metric which does not see as much CPU
variability due to:

— Impacts of hardware caching

— LPAR configurations

— Software stack

— Workload interactions — dispatch rate

= May have some variability due to how instruction counts are affected by
Interrupt processing

— Looking for “Volunteers” to determine if Instruction Counts are more consistent

= Requires CPU MF Counters to be enabled

— Basic, but IBM recommends Basic and Extended Counters to be continuously
enabled on all partitions

= Requires new SMFPRMxx to be enabled

— “SMF30COUNT"
 Default is NOSMF30COUNT
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Looking for zOS 2.1 Instruction Count “Volunteers” to send SMF data

= We want to determine Instruction Vs CPU time consistency at
various utilizations

© 2014 IBM Corporation
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z/OS 2.1 — SMF 30 Instruction Counts — WSC Example

Year Mon |Time Program |[Step Total
SYSID [Day Ended |Job Name Name |EXCPs Instructions
z196 z/OS 2.1
SYSA 20130729 10:49:10 JPBURGSA IFASMFDP STEP1 2001 0.01 16,340,482
SYSA 20130729 10:49:11 JPBURGSA IFASMFDP STEP2 2001 0.01 16,199,788
SYSA 20130729 10:49:11 JPBURGSA IFASMFDP STEP3 2001 0.01 16,347,731
SYSA 20130729 10:49:12 JPBURGSA IFASMFDP STEP4 2001 0.01 16,347,867
SYSA 20130729 10:49:12 JPBURGSA IFASMFDP STEP5 2001 0.01 16,337,641
SYSA 20130729 10:49:12 JPBURGSA IFASMFDP STEP6 2001 0.01 16,483,593
SYSA 20130729 10:49:13 JPBURGSA IFASMFDP STEP7 2001 0.01 16,499,524
SYSA 20130729 10:49:13 JPBURGSA IFASMFDP STEP8 2001 0.01 16,442,022
SYSA 20130729 10:49:14 JPBURGSA IFASMFDP STEP9 2001 0.01 16,320,232
SYSA 20130729 10:49:14 JPBURGSA IFASMFDP STEP10 2001 0.01 16,462418
Average
zEC12 z/OS 2.1
SYSD 20130729 10:53:55 JPBURGSD IFASMFDP STEP1 1997 0.01 17,478,234
SYSD 20130729 10:53:55 JPBURGSD IFASMFDP STEP2 1997 0.01 16,769,039
SYSD 20130729 10:53:56 JPBURGSD IFASMFDP STEP3 1997 0.01 16,777,085
SYSD 20130729 10:53:56 JPBURGSD IFASMFDP STEP4 1997 0.01 16,766,266
SYSD 20130729 10:53:56 JPBURGSD IFASMFDP STEP5 1997 0.01 16,777,423
SYSD 20130729 10:53:57 JPBURGSD IFASMFDP STEP6 1997 0.01 16,776,880
SYSD 20130729 10:53:57 JPBURGSD IFASMFDP STEP7 1997 0.01 16,777,508
SYSD 20130729 10:53:58 JPBURGSD IFASMFDP STEP8 1997 0.01 16,772,420
SYSD 20130729 10:53:58 JPBURGSD IFASMFDP STEP9 1997 0.01 16,771,576
SYSD 20130729 10:53:59 JPBURGSD IFASMFDP STEP10 1997 0.01 G224
Average 16,843,867

41

Warning: These numbers come from a synthetic benchmark
and do not represent a production workload

Total Instructions
may become the
preferred metric for
charge back because
of consistency Vs
CPU time

We'd like your
feedback
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z/OS 2.1 — SMF 30 Instruction Counts — WSC Example

Job, Step or Service Class Cycles per Instruction (CPI) can now be derived from SMF 30
records and may become an additional metric to help identify a performance change

SYSID

Year Mon
Day

Time
Ended

Job

Program
Name

Step
Name

2196 z/OS 2.1

SYSA
SYSA
SYSA
SYSA
SYSA
SYSA
SYSA
SYSA
SYSA
SYSA

20130729
20130729
20130729
20130729
20130729
20130729
20130729
20130729
20130729
20130729

Average

10:49:10 JPBURGSA
10:49:11 JPBURGSA
10:49:11 JPBURGSA
10:49:12 JPBURGSA
10:49:12 JPBURGSA
10:49:12 JPBURGSA
10:49:13 JPBURGSA
10:49:13 JPBURGSA
10:49:14 JPBURGSA
10:49:14 JPBURGSA

zEC12 z/0S 2.1

SYSD
SYSD
SYSD
SYSD
SYSD
SYSD
SYSD
SYSD
SYSD
SYSD

20130729
20130729
20130729
20130729
20130729
20130729
20130729
20130729
20130729
20130729

Average

Overall Change

10:53:55 JPBURGSD
10:53:55 JPBURGSD
10:53:56 JPBURGSD
10:53:56 JPBURGSD
10:53:56 JPBURGSD
10:53:57 JPBURGSD
10:53:57 JPBURGSD
10:53:58 JPBURGSD
10:53:58 JPBURGSD
10:53:59 JPBURGSD

IFASMFDP
IFASMFDP
IFASMFDP
IFASMFDP
IFASMFDP
IFASMFDP
IFASMFDP
IFASMFDP
IFASMFDP
IFASMFDP

IFASMFDP
IFASMFDP
IFASMFDP
IFASMFDP
IFASMFDP
IFASMFDP
IFASMFDP
IFASMFDP
IFASMFDP
IFASMFDP

STEP1
STEP2
STEP3
STEP4
STEPS
STEP6
STEP7
STEPS8
STEP9
STEP10

STEP1
STEP2
STEP3
STEP4
STEP5
STEP6
STEP7
STEP8
STEP9
STEP10

Total
Instructions

16,340,482
16,199,788
16,347,731
16,347,867
16,337,641
16,483,593
16,499,524
16,442,022
16,320,232

16,378,130

17,478,234
16,769,039
16,777,085
16,766,266
16,777,423
16,776,880
16,777,508
16,772,420
16,771,576

16,843,867

15,172.750
14,796.000
14,915.875
14,864.500
14,864.500
14,813.125
14,813.125
14,693.250
14,813.125
14,950.125
14,869.638

9,278.625
8,978.875
9,019.750
8,965.250
8,938.000
9,115.125
8,978.875
9,060.625
9,278.625
8,992.500
9,060.625

Warning: These numbers come from a synthefic benchmark

and do not represent a production workload

1.64

ZEC12 /7196
Cycles per

zZEC12 /2196

Microsecond Total Cycles

5208
5208
5208
5208
5208
5208
5208
5208
5208
5208

5504
5504
5504
5504
5504
5504
5504
5504
5504
5504

79,019,682
77,057,568
77,681,877
77,414,316
77,414,316
77,146,755
77,146,755
76,522,446
77,146,755
77,860,251
77,441,072

51,069,552
49,419,728
49,644,704
49,344,736
49,194,752
50,169,648
49,419,728
49,869,680
51,069,552
49,494,720
49,869,680

ZEC12 ITR ==>

Total CPI

4.84
4.76
4.75
4.74
4.74
4.68
4.68
4.65
4.73
4.73

2.92
2.95
2.96
2.94
2.93
2.99
2.95
2.97
3.05

1.69
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CPU MF Summary

= CPU MF Counters provide better information for more
successful capacity planning

= Same data used to validate the LSPR workloads can
now be obtained from production systems

= CPU MF Counters can also be useful for performance
analysis

= Enable CPU MF Counters Today!
— Continuously collect SMF 113s for your production systems
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Thank You for
Attending!
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Techdocs provides the latest ATS technical collateral
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Back Up
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Operations — Display Command
F H S, B, TT=' BE Counters', PATH='/his/', CTRO\LY, CTR=(B, E), SI =SYNC
DHS

RESPONSE=SYSD
H SO0151 10. 15.54 DI SPLAY H S 286

H S 0025 ACTI VE

COMVAND: MODI FY HI S, B, TT=' BE Counters', PATH="/his/', CTRO\LY, CTR=(B, E),
SI =SYNC

START TIME: 2012/04/12 10: 15: 45

END TI ME: S A B

COVPLETI ON STATUS: --------
FI LE PREFI X: SYSHI S20120412. 101545.
COUNTER VERSI ON NUMBER 1: 1 COUNTER VERSI ON NUMBER 2: 2
COMVAND PARAMETER VALUES USED:

TI TLE= BE Counters

PATH= / hi s/

COUNTER SET= BASI C, EXTENDED
DURATI ON= NOLIM T

CTRONLY

DATALGCSS= | GNORE

STATECHANGE= SAVE

SMFI NTVAL= SYNC

© 2014 IBM Corporation
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2196 versus z10 hardware comparison

mz10 EC
» CPU Memory
- 4.4 GHz The Nest
» Caches

— L1 private 64k i, 128k d
—L1.5 private 3 MB

— L2 shared 48 MB / book
—book interconnect: star

= 7196 e —
>CPU Memory
~5.2 GHz
— Out-Of-Order execution L4 Cache | The Nest
» Caches : | =
—L1 private 64k i, 128k d L3 Cache

— L2 private 1.5 MB

— L3 shared 24 MB / chip
— L4 shared 192 MB / book
—book interconnect: star
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zBC12 versus z114 hardware comparison

= 7114 B .

»CPU : 5

~3.8 GHz

— Out-Of-Order execution . The Nest

» Caches L4 Cache
—L1 private 64k i, 128k d | |

—L2 private 1.5 MB L3 Cache |+***| L3 Cache

—L3 shared 12 MB / chip

— L4 shared 96 MB / book
e 24 MB to each core

= zBC12

»CPU
- 4.2 GHz 5 g
— Enhanced Out-Of-Order . The Nest

» Caches L4 CaChe
—L1 private 64k i, 96k d I I
—L2 private 1 MB i+ 1 MBd L3 Cache |=**=| L3 Cache
—L3 shared 24 MB / chip
—L4 shared 192 MB / book

e 32 MB to each core

0 © 2014 IBM Corporation
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IBM Processors
*|IBM zEnterprise EC12 (zEC12)

*|IBM zEnterprise BC12 (zBC12)
“|IBM zEnterprise 196 (z196)
“|IBM zEnterprise 114 (z114)
“|IBM System z10™ (z10)

© 2014 IBM Corporation
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Summary
»zBC12 Formulas — September 2013

— Same as the zEC12

=zEC12 Formulas — September 2012

— See zEC12 and zBC12 Metrics Slides

=z196 RNI Changes — July 2012

— See z10 and z196 / z114 Metrics Slides

» RNI scaling factor raised to 1.67 (up from 1.60)
« ESCPL1M / EFCPI formula raised to 0.59 (up from 0.57)

=z196 TLB changes — August 2012

— See z10 and z196 / z114 Metrics Slides
» Scaling factor raised to .61 (up from .47)
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z/OS SMF 113 Record

*SMF113 2 CTRVN2
%17 = 710
_“2" = 7196 / 7114
_«3" = zEC12 / ZBC12
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ZEC12 and zBC12 Metrics
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Formulas — zEC12 / zBC12 L1 Sourcing fiom cacheimemory hiearchy
Metric Calculation — note all fields are deltas between intervals
CPI BO/B1
PRBSTATE (P33 /B1) * 100

((B2+B4) / B1) * 100

((E130+E131+E132) / (B2+B4)) * 100
((E144+E150+E153+E159) / (B2+B4)) * 100
((E147+E145+E151+E156+E154+E160) / (B2+B4)) * 100
((E148+E146+E152+E157+E155+E161) / (B2+B4)) * 100

((E135+E137) + (B2+B4-E130-E131-E132-E144-E150-E153-E159-
E147-E145-E151-E156-E154-E160-E148-E146-E152-E157-E155-
E161-E135-E137)) / (B2+B4)) * 100

LPARCPU ( ((1/CPSP/1,000,000) * BO) / Interval in Seconds) * 100

CPI - Cycles per Instruction B* - Basic Counter Set - Counter Number
Prb State - % Problem State

° P* - Problem-State Counter Set - Counter Number
L1MP — Level 1 Miss Per 100 instructions

See “The Load-Program-Parameter and CPU-Measurement Facilities” SA23-
2260-03 for full description

L2P — % sourced from Level 2 cache

L3P — % sourced from Level 3 on same Chip cache

L4LP — % sourced from Level 4 Local cache (on same book) E* - Extended Counters - Counter Number

L4RP — % sourced from Level 4 Remote cache (on different book) See “IBM The CPU-Measurement Facility Extended Counters Definition for
MEMP - % sourced from Memory 710, 2196, 2114 and zEC12” SA23-2261-02 for full description

LPARCPU - APPL% (GCPs, zAAPs, zIIPs) captured and uncaptured CPSP - SMF113 2 CPSP “CPU Speed"
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Formulas — zEC12 / zBC12 Additional

Metric

Calculation — note all fields are deltas between intervals

Est Instr Cmplx CPI

CPI — Estimated Finite CPI

((B3+B5) / B1) * (.54 + (0.04*RNI) )

((B3+B5) / (B2+B4)) * (.54 + (0.04*RNI) )

2.2%(0.4*L3P + 1.2*L4LP + 2.7*LARP + 8.2*MEMP) / 100

CPSP /1000

Eff GHz

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

Note these Formulas may change in the future

B* - Basic Counter Set - Counter Number
P* - Problem-State Counter Set - Counter Number

See “The Load-Program-Parameter and CPU-Measurement Facilities”

Rel Nest Intensity —Reflects distribution and latency of sourcing from SA23-2260-03 for full description

shared caches and memory

CPSP - SMF113_2_CPSP “CPU Speed”

Eff GHz — Effective gigahertz for GCPs, cycles per nanosecond

W orkload Characterization
L1 Sourcing from cache/memory hierarchy

56
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Formulas — Additional TLB

Metric — zEC12 / zBC12 Calculation - note all fields are deltas
between intervals

Est. TLB1 CPU Miss % of Total CPU | ( (E128+E129)/B0) * 100 * .65
Estimated TLB1 Cycles per TLB Miss | (E128+E129) / (E133+E140) * .65
PTE % of all TLB1 Misses (E141/ (E133+E140) ) * 100

Note these Formulas may change in the future

Est. TLB1 CPU Miss % of Total CPU - Estimated TLB CPU % of Total CPU  B* - Basic Counter Set - Counter Number

Estimated TLB1 Cycles per TLB Miss — Estimated Cycles per TLB Miss See “The Load-Program-Parameter and CPU-Measurement Facilities” SA23-2260-

03 for full description

PTE % of all TLB1 Misses — Page Table Entry % misses
E* - Extended Counters - Counter Number

See “IBM The CPU-Measurement Facility Extended Counters Definition for z10,
7196, z114 and zEC12" SA23-2261-02 for full description
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210 and z196 / z114 Metrics
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W orkload Characterization
O rl I I u aS — Z L1 Sourcing from cache/memory hierarchy

Metric

Calculation — note all fields are deltas between intervals

CPI

BO/B1

PRBSTATE

(P33 /B1) * 100

((B2+B4) / B1) * 100

((E128+E129) / (B2+B4)) * 100

((E130+E131) / (B2+B4)) * 100

((E132+E133) / (B2+B4)) * 100

((E134+E135) + (B2+B4-E128-E129-E130-E131-E132-
E133-E134-E135)) / (B2+B4)) * 100

LPARCPU

( ((1/CPSP/1,000,000) * BO) / Interval in Seconds) * 100

CPI - Cycles per Instruction
PRBSTATE - % Problem State

L1MP — Level 1 Miss Per 100 instructions

B* - Basic Counter Set - Counter Number

P* - Problem-State Counter Set - Counter Number

See “The Load-Program-Parameter and CPU-Measurement Facilities” SA23-

L15P — % sourced from L1.5 cache 2260-03 for full description
L2LP — % sourced from Level 2 Local cache (on same book) E* - Extended Counters - Counter Number
L2RP — % sourced from Level 2 Remote cache (on different book) See “IBM The CPU-Measurement Facility Extended Counters Definition

MEMP - % sourced from Memory

for z10, z196, z114 and zEC12" SA23-2261-02 for full description

LPARCPU - APPL% (GCPs, zAAPs, zIIPs) captured and uncaptured CPSP - SMF113_2 _CPSP “CPU Speed”
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Formulas — z10 Additional

Metric Calculation — note all fields are deltas between intervals
Est Instr Cmplx CPI | CPI — Estimated Finite CPI
(B3+B5)/B1) * .84
((B3+B5) / (B2+B4)) * .84
(1.0*L2LP + 2.4*L2RP + 7.5*MEMP) / 100
Eff GHz CPSP /1000

Note these Formulas may change in the future

Est Instr Cmplx CPI — Estimated Instruction Complexity CPI (infinite L1) .
B* - Basic Counter Set - Counter Number

Est Finite CPI — Estimated CPI from Finite cache/memory
P* - Problem-State Counter Set - Counter Number

Est SCPL1M — Estimated Sourcing Cycles per Level 1 Miss i
See “The Load-Program-Parameter and CPU-Measurement Facilities”

Rel Nest Intensity — Reflects distribution and latency of sourcing from shared SA23-2260-03 for full description

caches and memory
CPSP - SMF113_2_CPSP “CPU Speed”
Eff GHz — Effective gigahertz for GCPs, cycles per nanosecond

W orkload Characterization
L1 Sourcing from cache/memory hierarchy
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kload Ch izati
Formulas — z196/z114 o8 Al Al oy herarchy

Metric Calculation — note all fields are deltas between intervals
CPI BO /Bl
PRBSTATE (P33 /B1) * 100

((B2+B4) / B1) * 100

((E128+E129) / (B2+B4)) * 100
((E150+E153) / (B2+B4)) * 100
((E135+E136+E152+E155) / (B2+B4)) * 100
((E138+E139+E134+E143) / (B2+B4)) * 100

(E141+E142) + (B2+B4-E128-E129-E150-E153-E135-E136-E152-
E155-E138-E139-E134-E143-E141-E142)) / (B2+B4)) * 100

LPARCPU ( ((1/CPSP/1,000,000) * BO) / Interval in Seconds) * 100

CPI - Cycles per Instruction B* - Basic Counter Set - Counter Number
Prb State - % Problem State

L1IMP — Level 1 Miss Per 100 instructions

P* - Problem-State Counter Set - Counter Number

See “The Load-Program-Parameter and CPU-Measurement Facilities”
SA23-2260-03 for full description

E* - Extended Counters - Counter Number

L2P — % sourced from Level 2 cache
L3P — % sourced from Level 3 on same Chip cache

L4LP — % sourced from Level 4 Local cache (on same book)

L4RP — % sourced from Level 4 Remote cache (on different book) See “IBM The CPU-Measurement Facility Extended Counters Definition
MEMP - % sourced from Memory for z10, z196, z114 and zEC12" SA23-2261-02 for full description
LPARCPU - APPL% (GCPs, zAAPs, zIIPs) captured and uncaptured CPSP - SMF113 2 CPSP “CPU Speed”
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Formulas —

7196 / 7114 Additional

Metric

Calculation — note all fields are deltas between intervals

Est Instr Cmplx CPI

CPI — Estimated Finite CPI

((B3+B5) / B1) * (.59 + (0.1*RNI) ) updated *

((B3+B5) / (B2+B4)) * (.59 + (0.1*RNI) ) updated *

1.67*%(0.4*L3P + 1.0*L4LP + 2.4*L4RP + 7.5*MEMP) /
100 updated *

* Eff GHz

CPSP /1000

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

Note these Formulas may change in the future
* Updated July 2012

B* - Basic Counter Set - Counter Number
P* - Problem-State Counter Set - Counter Number

See “The Load-Program-Parameter and CPU-Measurement Facilities”

Rel Nest Intensity —Reflects distribution and latency of sourcing from SA23-2260-03 for full description

shared caches and memory

CPSP - SMF113_2_CPSP “CPU Speed”

Eff GHz — Effective gigahertz for GCPs, cycles per nanosecond

W orkload Characterization
L1 Sourcing from cache/memory hierarchy

62
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Formulas — Additional TLB

Metric — z10

Calculation — note all fields are deltas
between intervals

Est. TLB1 CPU Miss % of Total CPU

( (E145+E146) / BO) * 100 * .31 *

Estimated TLB1 Cycles per TLB Miss

(E145+E146) / (E138+E139) * .31 *

PTE % of all TLB1 Misses

(E140 / (E138+E139) ) * 100

Metric — z196/ z114

Calculation — note all fields are deltas
between intervals

Est. TLB1 CPU Miss % of Total CPU

( (E130+E131) / BO) * 100 * .61 *

Estimated TLB1 Cycles per TLB Miss

(E130+E131) / (E144+E145) * .61 *

PTE % of all TLB1 Misses

(E146 / (E144+E145) ) * 100

Note these Formulas may change in the future
* Updated March 2012 / August 2012

Est. TLB1 CPU Miss % of Total CPU - Estimated TLB CPU % of Total CPU  B* - Basic Counter Set - Counter Number

Estimated TLB1 Cycles per TLB Miss — Estimated Cycles per TLB Miss
PTE % of all TLB1 Misses — Page Table Entry % misses

See “The Load-Program-Parameter and CPU-Measurement Facilities” SA23-2260-
03 for full description

E* - Extended Counters - Counter Number

63

See “IBM The CPU-Measurement Facility Extended Counters Definition for z10,
7196, z114 and zEC12" SA23-2261-02 for full description
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DefTinitions

64

CPI — Cycles per Instruction

PRB STATE - % Problem State

L1IMP — Level 1 Miss Per 100 instructions

L15P / L2P — % sourced from L1.5 or L2 cache

L2LP — % sourced from Level 2 (or L4) Local cache (on same book)
L2RP — % sourced from Level 2 (or L4) Remote cache (on different book)
L3P — % sourced from L3 cache

MEMP - % sourced from Memory

LPARCPU - APPL% (GCPs, zAAPs, zIIPs) captured and uncaptured

Est Instr Cmplx CPI — Estimated Instruction Complexity CPI

Est Finite CPI - Estimated Finite CPI

Est SCPL1M - Estimated Sourcing Cycles per L1 Miss Per 100 instructions
Rel Nest Intensity — Relative Nest Intensity

Eff GHz — Effective Gigahertz

Machine Type — Machine Type (e.g. z10, 2196, zEC12)

LSPR WkId — LSPR Workload match based on L1MP and RNI

Pool — 1 = GCP, 3=zAAP, 6 =zIIP
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Data Profiles
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Profiles

= 40 Total LPARs

—14 z10 ECs/z10 BCs
— 26 z196s/z114s

= HiperDispatch
— 28 Yes
—12 No

= 33 LPARS utilized zlIPs and/or zAAPS

Customer Data from 2012
Completed June 2012
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Total Processor GCP Busy
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LPAR CPU Engines Distribution
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GCP Capacity Used Vs Weight

GCP Capacity Used Vs Weight
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Not Using Weight Using Weight More Than Weight

Not Using Weight GCP Eng <= -.5 Weight
Using Weight GCP Eng > -.5 and < +.5 Weight
More Than Weight GCP Eng >= +.5 Weight
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HD=Yes / No Distribution

z10 HD Yes / No
9
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Yes No
2196 and z114 HD Yes / No
(9]
o
<
o
-
H*
=7196

—HD=YES is even more important on z196, ensure HD=YES, 0-11% for 1 Book z196
*See “Planning Considerations for HiperDispatch Mode Version 2" WP101229

http://www.ibm.com/support/techdocs/atsmastr.nsf/Weblndex/WP101229
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CPU MF Averages — Technology Differences

Est Instr |Est
Prb  |Cmplx Finite |Est L15P / L2LP / |L2RP / Rel Nest
CPI |State [CPI CPlI |SCPLIM |LIMP [L2P |L3P |[L4ALP |L4RP |MEMP [Intensity |[LPARCPU
z10 550 227 298 252 68 36 749 00 201 0.4 4.5 0.55 467.1
z196/z114 4.96 355 255 241 63 3.8 608 23.8 113 0.7 3.4 0.77 425.4

CPU MF Metrics do not imply “goodness” or “badness”
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Data Profiles — RNI Vs CPI
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Data Profiles — RNI Vs CPI

z10 - Relative Nest Intensity Vs CPI
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LSPR Workload Match

LSPR Workload Match

AVERAGE
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Data Profiles z10 and z196 / z114

Est Instr CEC |LPAR LPAR |Total
Cmplx Est Finite |Est L15P / L2LP/ |L2RP/ Rel Nest Machine [LSPR HW GCP |Log GCP|GCP Processor
SYSID |CPI [Prb State |CPI CPI SCPLIM |LIMP L2P  |L3P |L4LP |L4RP |MEMP |Intensity |LPARCPU |Eff GHz [Type WkId |Machine |[Model |Model |HD ? |Eng Eng Weight |GCP %

3 4.99 10.5 2.89 2.10 56 3.8 80.7 0.0 15.6 0.2 3.5 0.42 180.6 4.4 710 LOW 2097 604 E40 Yes 4 4 44.9% 72.6
24 4.06 na 2.89 1.17 58 20 761 0.0 20.9 0.1 3.0 0.44 53.3 4.4 710 LOwW 2097 706 E26 Yes 6 5 1.5% 82.3
10 4.71 16.1 2.32 2.39 71 34 80.2 00 12.3 35 3.9 0.50 2335.6 4.4 710 LOW 2097 719 E40  Yes 19 17 94.0% 83.1

7 5.05 19.1 2.71 2.34 63 37 772 0.0 18.4 0.0 4.4 0.51 280.1 4.4 710 LOW 2097 504 E12  Yes 4 4 66.0% 96.8

1 7.86 33.0 4.03 3.82 68 57 696 0.0 27.0 0.1 33 0.52 362.1 3.2 710 LOW 2097 607 E26  Yes 7 6 100.0% 49.8
36 7.02 21.2 2.99 4.03 89 45 713 0.0 207 23 5.7 0.69 575.6 4.4 710 AVG 2097 716 E40  Yes 16 8 39.0% 57.6
30 3.80 na 2.71 1.08 48 23 820 0.0 16.0 0.0 1.9 0.31 442.7 4.4 710 LOW 2097 505 E12 No 5 5 DED 91.6

4 5.33 242 3.01 2.32 58 40 76.1 0.0 20.4 0.0 3.5 0.47 473.2 4.4 710 LOW 2097 505 E12 No 5 5 91.0% 90.9
29 5.36 na 3.01 2.36 58 40 773 0.0 19.0 0.0 3.7 0.47 272.4 4.4 710 LOwW 2097 505 E12 No 5 4  86.0% 55.6

8 4.97 na 2.87 2.10 61 35 80.0 0.0 15.5 0.0 4.5 0.49 125.4 2.1 710 LOW 2098 uo2 E10 No 2 2 T72.7% 60.5
13 5.03 na 2.76 2.27 63 36 782 0.0 16.6 0.0 5.2 0.56 50.5 24710 LOW 2098 V01 E10 No 1 1 73.1% 91.3
12 4.49 6.1 2.75 1.74 69 25 663 0.0 289 0.0 4.9 0.65 351.0 4.4 710 LOW 2097 504 E12 No 4 4 70.0% 91.1
23 6.76 na 3.20 3.56 94 38 672 00 254 0.1 7.3 0.80 884.7 4.4 710 AVG 2097 709 E26 No 9 8 100.0% 84.6
18 7.58 51.3 3.52 4.06 95 43 66.7 00 251 0.0 8.2 0.87 151.7 4.4 710 AVG 2097 504 E12 No 4 3 235% 93.6

z10 Avg 5.50 22.7 2.98 2.52 68 36 749 00 201 0.4 45 0.55 467.1 7 5 66.3% 78.7
Est Instr CEC |LPAR LPAR |[Total
Cmplx Est Finite [Est L15P / L2LP/ [L2RP/ Rel Nest Machine |LSPR HW GCP |Log GCP|GCP Processor
SYSID |CPI |Prb State |CPI CPI SCPL1IM |[LIMP |L2P  [L3P |L4LP |L4RP |MEMP |Intensity |LPARCPU |Eff GHz |Type Wkld [Machine |Model |Model |HD ? |Eng Eng Weight |GCP %

34 3.98 40.7 2.36 1.62 46 3.6 721 195 6.3 0.7 1.4 0.42 1.8 3.8 7114 LOW 2818 Z03 M10  Yes 3 3 143% 3.6

40 3.55 na 2.07 1.48 50 29 68.8 19.8 7.9 1.4 21 0.56 1302.4 5.2 7196 LOW 2817 716 M66  Yes 16 15 77.0% 76.1

31 4.47 na 231 2.16 51 42 534 325 11.8 0.6 1.6 0.61 337.0 5.2 Z196 AVG 2817 704 M32  Yes 4 4 90.0% 77.0

37 5.26 45.3 2.74 251 51 49 627 23.2 115 0.0 2.7 0.65 106.1 5.2 7196 AVG 2817 504 M15  Yes 4 3 39.4% 51.7

6 5.21 47.2 3.27 1.94 55 35 66.7 21.1 8.4 0.5 3.4 0.69 594.9 5.2 7196 AVG 2817 734 M80  Yes 34 32 42.5% 334

27 6.08 na 2.88 3.20 57 56 55.0 29.8 120 0.8 2.4 0.70 332.9 5.2 7196 AVG 2817 704 M32  Yes 4 4 96.6% 76.5

9 3.80 na 2.44 1.36 63 2.2 63.1 20.0 13.2 0.9 2.8 0.71 421.4 5.2 7196 LOW 2817 510 M32  Yes 10 6 45.0% 73.1

17 4.77 52.0 2.43 2.34 58 40 69.2 174 5.7 4.9 29 0.73 467.2 5.2 7196 AVG 2817 716 M32  Yes 16 8 252% 69.6

28 4.74 na 2.77 1.97 59 34 555 311 10.3 0.2 3.0 0.73 74.6 5.2 7196 AVG 2817 604 M32  Yes 4 2 16.3% 92.1

20 6.57 50.6 3.19 3.38 60 5.7 58.0 26.9 11.7 0.3 3.1 0.74 691.2 5.2 7196 AVG 2817 709 M49  Yes 9 9 69.9% 96.2

11 6.49 19.7 3.17 3.32 64 52 609 239 114 0.4 33 0.75 876.9 5.2 7196 AVG 2817 720 M80  Yes 20 19 78.0% 49.9

39 5.26 na 2.25 3.01 63 4.8 69.0 19.0 6.0 21 3.9 0.77 932.8 5.2 7196 AVG 2817 724 M49  Yes 24 24 46.0% 78.8

2 6.42 240 2.87 3.55 65 55 545 30.1 11.7 0.5 3.2 0.78 579.4 5.2 7196 AVG 2817 610 M49  Yes 10 8 59.8% 63.7
35 5.45 na 3.69 1.76 63 28 636 184 131 1.3 3.6 0.81 2449 5.2 7196 AVG 2817 707 M32  Yes 7 7 43.0% 99.9
22 3.92 49.9 241 1.51 63 24 659 203 9.2 0.1 45 0.82 592.2 5.2 7196 AVG 2817 711 M32  Yes 11 9 60.0% 68.3

5 3.42 0.5 2.15 1.27 71 1.8 59.6 25.2 10.4 0.5 4.3 0.86 447.4 5.2 7196 AVG 2817 710 M49  Yes 10 6 37.8% 68.2

21 351 na 2.10 1.40 72 20 437 379 146 0.0 3.8 0.93 164.9 3.4 7196 AVG 2817 607 M15  Yes 7 3 16.0% 73.8

16 6.23 na 2.61 3.62 76 48 64.0 224 7.0 0.4 6.3 1.02 253.0 5.2 7196 HIGH 2817 714 M66  Yes 14 6 25.6% 61.8

33 5.80 19.9 181 3.98 83 48 418 315 22.1 0.3 4.4 1.09 216.5 5.2 7196 HIGH 2817 714 M49  Yes 14 13 54.3% 71.8

38 5.83 na 211 3.72 93 4.0 488 190 255 23 4.3 1.14 390.1 5.2 7196 HIGH 2817 710 M32  Yes 10 7 325% 58.1

14 4.23 na 2.25 1.98 91 22 527 26.2 14.5 0.2 6.4 1.17 49.5 5.2 7196 AVG 2817 612 M32  Yes 12 3 5.6% 74.1

15 6.88 40.8 2.71 4.16 95 4.4 526 27.9 11.9 0.2 7.4 1.26 412.7 5.2 7196 HIGH 2817 711 M49  Yes 11 8 36.7% 78.6

25 2.90 na 2.04 0.86 33 26 76.7 186 3.3 0.0 1.4 0.34 190.3 5.2 7196 LOW 2817 704 M15 No 4 3 17.8% 82.9

32 3.86 na 2.39 1.47 37 40 788 128 6.0 0.4 1.9 0.43 125.8 5.2 7196 LOW 2817 707 M32 No 7 2 95% 74.6

26 3.25 na 2.63 0.63 52 1.2 699 16.4 12.1 0.0 15 0.48 351.1 0.9 7114 LOW 2818 M03 MO05 No 3 3 93.2% 99.5

19 7.04 36.2 2.66 4.38 69 64 535278 150 0.4 33 0.83 903.2 5.2 7196 HIGH 2817 511 M32 No 11 11 84.4% 94.8

7196 / 2114 Avg 4.96 355 2.55 241 63 3.8 608 238 11.3 0.7 3.4 0.77 425.4 11 8 46.8% 71.1
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HiperDispatch Considerations

Adjusting Weight to increase Vertical Highs
— 2196 710, Processor GCP Busy 58.1%, LPAR: 7 Logicals, 32.5% Weight

* Results in 2 VHs, 2 VMSs, and 3 VLs
» Using more GCP than weight, 390.1 LPAR CPU Vs 325 weight (> .5 Engine more)

» Data shows 2 VMs with lower L3Ps and higher RNIs than 2 VHs

— Consider assigning more weight from 32.5% to 35.1% to get additional VH

* Processor Capacity is available
* Fine tuning to increase L3P for Vertical High (thus lower RNI and Lower CPI)

CP ID Summary - SMF 113s SMF 70s
Est Instr
Cmplx |Est Finite |Est L15P / L2LP / |L2RP / Rel Nest
CPID [CPI |Prb State |CPI CPI SCPLIM |LIMP |L2P  |L3P |LALP |L4RP |MEMP [Intensity |LPARCPU [PARKED SHARE %
0 6.14 0.0 2.09 4.04 95 43 471 204 255 24 4.6 1.19 87.7 0.0 100.0 HIGH
1 6.73 0.0 2.44 4.30 83 52 509 219 212 2.6 3.4 0.99 77.5 0.0 100.0 HIGH
2 6.26 0.0 2.03 4.23 101 42 464 174 293 24 4.6 1.22 80.8 0.0 62.5 MED
3 6.21 0.0 2.04 4.17 101 42 466 173 291 23 4.6 1.22 78.6 0.0 62.5 MED
4 559 0.0 2.34 3.25 90 36 495 193 250 2.0 4.1 1.10 21.6 74.4 0.0 LOW
5 5.62 0.0 2.35 3.26 88 3.7 49.0 19.7 255 1.9 3.9 1.08 17.4 79.3 0.0 LOW
6 5.50 0.0 2.37 3.13 84 37 506 197 241 1.8 3.7 1.03 14.3 83.0 0.0 LOW
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HiperDispatch Considerations

= 2196 HiperDispatch=NO specified for 4 LPARS

= 7196 Objective - keep VH Polarity Processors on same chip

« Source PU from On Chip L3 Cache
 HD=YES is assumed LSPR / zPCR

= L3 Off Chip and Off Book sourced from respective L4s

* CPU MF provides a measurement of this activity

= Example from LPAR with HD=NO
— Opportunity cost: L4 Local sourcing that could have been resolved from L3

78

Est Instr

<== L4LP that

Cmplx |Est Finite |Est L15P / could have been |L2LP/ |L2RP/ Rel Nest
CPID |CPI |Prb State |CPI CPI SCPLIM |LIMP [L2P  |L3P |L3Pif HD=YES LALP |LARP |MEMP |Intensity |LPARCPU
0 7.40 35.0 2.89 451 69 6.5 515 288 59 164 0.3 3.0 0.82 82.3
1 7.39 35.1 2.89 4.50 69 6.5 516 288 59 16.3 0.3 3.0 0.82 81.5
2 7.38 35.0 2.88 4.50 69 6.5 515 289 59 16.3 0.3 3.0 0.82 80.5
3 7.38 35.1 2.88 4.50 69 6.5 515 289 59 16.3 0.3 3.0 0.82 79.4
4 7.37 35.0 2.88 4.49 69 6.5 51.7 289 58 16.1 0.3 3.0 0.82 78.2
5 7.37 35.0 2.88 4.49 69 65 516 29.0 58 16.1 0.3 3.0 0.82 77.2
6 7.38 35.0 2.88 4.50 69 6.5 516 29.0 58 16.1 0.3 3.0 0.82 76.0
7 7.38 34.9 2.88 4.50 69 6.5 515 29.0 58 16.2 0.3 3.0 0.82 74.8
8 7.42 34.9 2.87 4.55 70 65 514 281 6.4 171 0.3 3.0 0.83 73.7
9 7.64 33.1 2.99 4.66 67 7.0 528 276 6.2 164 0.3 2.8 0.79 72.7
10 7.76 31.7 3.05 4.70 65 72 537 271 6.1 16.2 0.3 2.7 0.77 72.0
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References and Feedback

= CPU MF Webinar Replays and Presentations
— http://lwww.ibm.com/support/techdocs/atsmastr.nsf/\WebIndex/PRS4922

= Additional z/OS CPU MF information
— http://lwww.ibm.com/support/techdocs/atsmastr.nsf/\WebIndex/TC000066

= How to Collect CPU Measurement Facility data for z/VM
— http://Iwww.ibm.com/support/techdocs/atsmastr.nsf/WebIndex/TD105949
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