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Agenda - Solving Sysplex Questions with zCP3000

New Technology

Getting Started

Understand problem areas and key resources

Model new hardware or links or Thin Interrupt

Coupling Link Considerations

Reference slides include links, graph recommendations, and references.
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New Technology Support

Support for the latest hardware

Integrated Coupling Adapter (ICA)

Coupling Express Long Range (CE LR)

Coupling Facility (CF) Processor Scalability
Improved exploitation of nway

CF Encryption

zCP3000 - CEC1064 CF Encryption Estimation
CEC1065 CF Encryption w/ alts
ZBNA support to estimate impact from encryption

IBM Z Systems
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CF Encryption

New SMF metrics will let you
estimate/measure cost of
user encrypted sys1 copying and encrypting
data Copyand , | copy of the data (via zBNA tooling)
in the Encrypt user data
clear (CPACF)
User XES \Write C(igszazypted
Buffer
u 210S Buffer
CF
SYS2
X
user
data Sirieyfeiice — /Read encrypted
in the <ecrypt and copy of data
Copy .
clear (CPACF) U R Neither the CF nor the
User XES CF links do any
Bufer 210S Buffer encryption/decryption
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zCP3000 CF Encryption Report

357

CPC window 30

->Analysis
->CEC1064 |
2
=
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Additional CPU for CF Encryption for CPC —— I

1/22 1123 1i24 1i25 1/26
Mo Tu We Th Fr

This graph represents the additional CPU utilization that will be required on a 2964-728 with 28 GCPs to
encrypt and decrypt all data going fo and from any attached Coupling Facihty. It is based on new fields m the
EMMF 74 subtvpe 4 records which record the length of the data which was passed to the coupling facilitv. Be
aware that for data which is currentlv encrvpting that MSU consumption is alreadv taking place. For data
which is not currently encrypting, that additional MSU consumption will be consumed when encryption is
activated.

The model contains data from 6 coupling facilities and 84 structures.

The top 5 structures and their required utilizations is illustrated in the table below:

Coupling Facility | Structure Tvpe | Encrypted Now | Average | Maximum
CFO3N3I1 IXC LIST 01 | LIST No 0 3
CFO03N3I1 IXC LIST 03 | LIST No 0 21
CF4N3I1 IXC LIST 04 | LIST No 0 1
CF4N3I1 IHC LIST 05 | LIST No 0 1
CFO4N311 IXC LIST 06 | LIST No 0 ¢

None of these structures are currently encrvpted.

M Hot Currently Encrypting
M Currently Encrypting




CF Encryption Cost Estimation

(for both zBNA and zCP3000)
Requires new SMF 74-4 fields.
z/OS support to generate new fields

« Will be included in z/OS 2.3 base
* Isrolled down to V2.2 (APAR OA51879)
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Coupling Link Relative Speed

Internal Coupling Links External Coupling Links

Latency Speed

Latency ~ Speed Link type Sub-chan 1 ics)  (Mbs/sec)

Link type Sub-chan (mics) (Mbs/sec)

ICA (CS5) @ 70m 8 2 6000
IC-2EC12 7 1 9400 IFB3 7 3 5000
R . 2900 IFB3 - zBC12, 2135 7 3 4000

ICA (CS5) @ 150m 8 2 3700
IC-213 7 1 8500 IFB3 — 2114 7 3 2500
|IC-z10 EC 7 1 7500 ICB4 7 4 1500
IC-z13s 7 1 7300 IFB 12X 7 8 1000
IC-zBC12 7 1 7100 CE LR 3 13 300
IC-2114 / 1 o0l IFB 12X — 29 7 8 600
[CZ e J 1 2000 IFB 1X 7/32 10 400
IC-29 BC 7 1 4000 ISC3 7 1 200
IC-210 BC 7 1 3200

z14 will be the last machine to support InfiniBand links.
z13 was the first to support ICA and CE-LR
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Coupling Thin Interrupt

the arrival of an unsolicited signal on a coupling link generates an interrupt.
(starting with zBC12 and zEC12-GA2)

« Both z/OS and the Coupling Facility can exploit this.

« CF and z/OS exploitation are independent of each other.

« z/OS support mainly benefits low weight partitions

« For Coupling Facllities, it benefits CFs sharing CPU resource
* It does not benefit CFs with dedicated engines.

IBM recommends:
« Use dedicated engines for production CFs
« Otherwise enable Coupling Thin Interrupt for all CFs

IBM Z Systems
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Agenda - Solving Sysplex Questions with zCP3000

New Technology

Getting Started

Understand problem areas and key resources

Model new hardware or links or Thin Interrupt

Coupling Link Considerations

Reference slides include links, graph recommendations, and references.
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Getting Started

* Plan the Study
* Current performance concerns?
* Which sysplexes/CFs matter, and which don’t?

*Should the study include overview information?

Always pull down the latest version of CP3KEXTR and zCP3000.

You may also need
» Partition names and Ipar weights for CFs

* Current IOCP decks for all machines.

IBM Z Systems
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Collecting Model Input Data

Capture the *right* period of time, (representative of what you want to do)

- Collect 1 week of data.
» Assume 24x7 unless proven otherwise
 All members of “production” sysplexes

* If you are looking at link consolidation, include all members,
all sysplexes, including dev/test.

« CPUMF (SMF 113) helps get the workload characterization right.

« All partitions that belong together as a production group

IBM Z Systems
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Too Much Data!

2018 Testcase:
73 EDFs @ 3.8MB average
273 MB of input data

* Collect one week, not two

« Shut down everything else.

 File->Trim option to delete I/0O (BCU, BCUT, ACT, PATH) from EDF*
 After load, delete uninteresting shifts (weekend, night), then save 3PA
» After load, delete uninteresting intervals, then save 3PA

« Ask CPSTOOLS@US.IBM.COM for help

IBM Z Systems
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zCP3000 “modes”

PA — Performance Analysis QM — Quick Migration CP — Capacity Planning
r'-.‘ﬂ CUSTOMER DATA - zCP3000 PA Overview (1= (=1l DS -DC66827 \-CPCEEEEF
File Edit View Action Help Analysis e ARIELAS = = ARIELAS m=— IEL43— r ARIEL45
[a]=]a][o al

r ARIEL46 —] [ ARIEL41— L\? ”‘Hﬁm—
"CPCEGE2T =—— FCPCRTTI0
'AL43— 'L45— -C|053— 'C|O5E—
i ! - ARIEL42 ocm
i

-AF{IEME— "NOTOCAR -
PARIEL46—] P ARIEL41 — r CASIO58 ==y p CASIOS5 == I EI

i » ARIEX OF =
-HFEIEL42— NOC#\H' -CHSIOEE— NOCP-H‘I' r ARIE LI m—

r ARIELOF == rF CASIOOF m—

y 4
/

CP — workload growth; not
really for sysplex modelling.

=

p =
>

. QM - change the configuration: new
PA — detail on the current, alt CPUs, ~ CPU type, move LPARs, new link type,
Healthchecks, sysplex configuration thin interrupt, data center distance.
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Correct the configuration when necessary

Standalone CF problems
 |f a standalone CF has the same serial number as a CPC, these CF partitions

ended up on the wrong CPC.
 Internal coupling links on CFSR machines will be red triangled, if a CF is in the

wrong place. However, there may be no red triangles, if there are no IC links.
« Weight and engine type will be correct for that partition on the CPC, but not on

the CFSR, so be careful to move the CF to the right LP.

Link definition problems

 No longer an issue since z/OS 2.1 SMF 74-4 Channel Path Information
 Invalid IC link? The CF is in the wrong place.

IBM Z Systems
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Correct the Machine layout when necessary

IBM Z Systems
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~——— P [-CP5OE FCP516 rCP50B—— CP501 rF??i{?: - CPAOS - CPAD4 CPCDCD67 Notice the
CFSRDCD67 very similar
.C|:|13— -UA -19 03 -1F .cm]a— -CAUSWE- F CPAQF m— CPC5A537
A serial
CP50§ ===y p CP507 = r CP5US215 F CP5US21A £ CPS0C -CPAUS1149 pCPA12 -CPA13 CESRaAaST numbers.
N & & & CFSR4F9D7
CP50D=—— r CP50F CP502 -CP504 - CP508 There are
CF SR5A537 e
EI r-?.nwuuR-FFlFNCFDR— rea”y On|y 3
CP509— rCP514 -CP506 -CP5US21E = pCP511 A A _ _
A A " machines in
FEurocF3U = IFCFNAPBDS = .
" CP518 = A & this model.
A - CF SRDCDGY
BUSCF2=—BUFTCF1 —
A A The red
Prncr2 —— FEUROCF2U - IFCr SRaFoD7 triangles are
A A 'TC”' 'T”_ because of IC
irstcr1 —PTsTCR2— links on that
A A " EUROCF1U = pCFNAPBOA = “oxtra”
WCrNAPBO2 - A A ex r.a
& machine.




Do Some Preliminary Stuff

1) Select a Study Interval Open the CF to see what the problem is:

Fix Link Definitions

File Edit Eieu.{ Agtion] Help
e Partition SYSI0: Regs/sec |SubChann.. CFLinks: | Link Type: Km Path Utiliza..l
| @|| = | T | CPCC78D..[ CSG3 414 28 4 [IFB-1x] 0.0 0.0%|=|
X CPCC78D..| CS5G4 29.6 28 4 [IFE-1x] 0.0 0.0%
Action | Help CPCC78D.| CSG5 256 28 4 [IFB-1x] 0 0.0% |_
. . CPCC78D..| CSGT 8.0 28 4 [IFB-1x] 0.0 0.0%
—nlr e 2) Fix CF red tr|ang|es CPCC78D..|  SY2 386.7 28 1 [FB-1x 0.0 0.0%| |
| Set SDP CPCC78D..|  VIPA 376.0 23 4 [IFB-1x] 0.0 0.0%|—
Reference Processor -CPCCTEDT - CESRCO3FT
select Interval "G3 " Gd Wicra- CF Study Interval 2/2/18 09:00 Link Quick Fix Set KM (all CFs)
Go To Capacity Planning ‘
Go To Quick Migration
ﬂgppeml Glossary R Correct the machine layout
a—re—| || A Set Distance
T
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Understand the physical links...

[ l - |
F . "
# Coupling Links | (5] See all of those blank columns?
File Analysis
CPCCT8DT Target CPC L d IOCP d k
CECID Adapter Port C5S Chpid CECID Adapter Port C55 Chpid Oa eC S
CPCCT78D7| 0008 01 ED CFSRCO3FT -
CPCCT78D7| 0008 01 ES CFSRCO3FT
CPCCT78D7| 0008 02 E1 CFSRC9407 3
CPCC78D7| 0008 02 E9 CFSRCO407 3 What blank columns?
CPCCT78D7| 0008 03
CPCCT78D7| 0008 04 —
CPCC78D7| 000C 01 E4  |CFSRC93F7| '] Coupling Links — M
CPCCT78D7| 000C 01 EC CFSRCO3FT
File Analysis
CPCCT8DT Target CPC
[' CECID Adapter Port C5S Chpid CECID Adapter Port (13 Chpid
CPCCT78D7| 0008 01 0 ED CFSRCO3F7| 0008 01 0 10 -
CPCCT78D7| 0008 01 0 ES CFSRCO3F7| 0008 01 0 14
CPCCT78D7| 0008 02 0 E1 CFSRCO407| 0008 02 0 11 3
CPCCT78D7| 0008 02 0 EQ CFSRCO407| 0008 02 0 15 r
CPCCT78D7| 0008 03
CPCCT78D7| 0008 04 ]
CPCCT78D7| 000C 01 0 E4 CFSRCO3F7| 000B 01 0 20
CPCCT78D7| 000C 01 0 EC CFSRCO3F7| 000B 01 0 24 =
Cancel Apply

IBM Z Systems
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Importing IOCP Information

SOS57EN.PROD.CPU.txt SO60HN.ZCF4.txt ) . i .
Frccreny @ * Know which IOCP goes with which machine.
TZ—T63 * Right click within the CPCC78D7 border.

Select Coupling Links.

N

=G4 G5

|lCFSHC94EI?|<
£ers \ﬂ Coupling Links ==X
‘_ File Analysis

G0

CPCC78D7 | Target CPC
SO59GN.ZCF3.txt CECID | Adapter Ns Chpid *|_CECID | Adapter Port css Chpid

G — 01

rGX

] | CPCC78D7| 0008 E0  [[CFSRC93F7|| -
- |CPCC78D7| 0008 | 01 ~ _E8 CFSRCI3F7]
Definition CPCC78D7| 0008 | 02 T ~F+— |CFSRC9407] |
- - CPCC78D7| 0008 02 E9  [/CFSrRC9407 r
I Coupling Links | CPCC78D7| 0008 03
Feature Codes CPCC78D7 0008 | 04 |
- , CPCC78D7| o000C | 01 | E4  |CFSRCI3F7| |
Properties CPCC78D7| 000C | 01 J EC CFSRC93F7 =
Alternates |

ZAAP Analysis r Casca

ZlIP Analysis P

IBM Z Systems

Copyright IBM Corporation 2018



[ ] [ ] i 7 7
Importing IOCP Information £ Select the I0CP for CPCC78D7 ==
Look In: |3 10CP v | |@E||TF| || |86] 8=
|j| SDE?EN.PRDD.CPU.H@
[ SO59GMN.ZCF3.txt
p
"# Coupling Links l':' @L N
File Analysis \
N\
I[ Load IOCP for CPCCYEDY PCCTEDT Target CPC / \ -
Import Other IOCPs Port C55% Chpid CECID Adapter Port C55 Chpid/
CPCC7BU7] U008 01 E0  |CFSRCO3F7 / |- — cancel
CPCCTaD7 0o0s o ES CFSRCA3F7 /
CPCCTaD7 0o0s 0z E1 2 5
crocraT o008 |03 5[ ® Coupling Links 7 — NIEET =
CPCCTaD7 0o0s 03 |
CPCCTaD7 0o0s 04 File \ Analysis
CPCCTaD7 oooc o = >y
CPCC78D7| 000C 01 EC CPccren? TargetCPC _~ ™\
CECID Adapter Port CS85 Chypid CECID Adapter Port [ CS5 Chpid )
CPCCTaD7 oooa 01 0 ED CFSRCA3F7 0 10 -
CPCCTaD7 oooa 01 0 = CFSRCA3F7 0 14
CPCCTaD7 oooa 0z 0 E1 CFSRCa407 0 11
| | CPCCTE07 0ooa 0z 0 = CFSRCa407 0 15
CPCCTaD7 oooa 03 1
CPCCTaD7 oooa 04
CPCCTaD7 oooc 01 0 E4 CFSRCA3F7 0 20
CPCCTaD7 oooc 01 0 EC CFSRCA3F7 0 24
CPCCTaD7 oooc 0z 0 = CFSRCa407 0 21 | &
CPCCTaD7 oooc 0z 0 ED CFSRCa407 0 25 |
W_CPCCTRDT Qooc 03 \ /i
\_) N 4
Cancel Apply
e
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-
Importing IOCP information = Oper —
LookIn: |[CJ10CP |w| |=||T%||C3||EE|E=
[} SOSTEN.PROD.CPU.txt r — E |1
,.[D SO59GN.ZCF3.txt Selection
| T T Tt =
i T N - -
. : Match L SYSTEM=S059G in SO59GN.ZCF3.txt to the CPC it belongs to.
“# Coupling Links — - = =
CFSRC9407 -
File Analysis
Load IOCP for CPCC78D7 [PCCISDF— Target CPC o Caacel
Import Other I0CPs |~ | Port css Chpid CECID Adapter Port CSS Chpid | — — =
CPCLC/807]  UOOE 01 0 EO  |CFSRC93F7 0 10 -
CPCC78D7| 0008 01 0 ES  [CFSRC93F7 0 14 Open S
CPCC78D7| 0008 02 0 E1 CFSRC9407 0 11
CPCC78D7| 0008 02 0 E9  [CFSRC9407 0 15 - B X !|‘
CPCC78D7 | 0008 03 _ | | —-— =
CPCC78D7| 0008 04 :
CPCC78D7|  000C 01 0 E4  |CFSRC93FT 0 20 / Analysis
CPCC78D7|  000C 01 0 EC _ |CFSRCI3F7 0 24
CPCC78D7 |  000C 02 0 ES  |CFSRC9407 0 21 | | |— Tafrget CPC .
CPCC78D7|  000C 02 0 ED CFSRC9407 0 25 __|| [hpid CECID Adapter / Port C53 Chpid
\|_.CPCC78D7[ o00C 03 > [E0 CFSRCY3F7 0 10 -
| = CFSRC93F7| -~ ~ 0 14
E1 CFsrRco407|( 0008 02 0 11
Caoce Apply | Eg CFsrRco407||  oooa 02 0 15
b o
CPCC78D7 | 0008 04 1
CPCC7807 |  000C 01 0 E4 CFSRC93F7 0 20
CPCC7807 |  000C 01 0 EC CFSRC93F7 0 24
CPCC7807 |  000C 02 0 E5 CFSRC9407(|  o000B 02 0 21 | |
CPCC7807 |  000C 02 0 ED CFSRC9407[\_ 000B 02 ) 0 25 _
CPCC78D7|  000C 03 ~ ~ h
Cancel Apply
e

IBM Z Systems
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Agenda - Solving Sysplex Questions with zCP3000

* New Technology

« Getting Started

 Understand problem areas, key resources and intervals
« Model a new hardware or links or Thin Interrupt

e Coupling Link Considerations

Reference slides include links, graph recommendations, and references.
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Understand the Collected Model Data

View->Physical

e CPCO00DT e CPCO00OET
-GFDEW— -GFF'RI'.H— -GFF'RD3— -GFDE‘U’E— -GFPRDQ— -GFF'RD4—
-GFSYS1— -WCPRD1- -WCPRDS- -GFSYSE— -WCPRDE- -WCPRD:I-
-WSCSYS1- WSCTST1- WCTSTS- -WSCSYSE- WSCTSTE- WCTST4-
-WSC\-’LD1- WSCVLN- P GFCF ) e -WSCVLDE- WSCVLP2- r VW SCPRD] =
A A
P GFCFP| sy g (GFCF S| PV SCSY S mm VY SCTST] e
A A A A

IBM Z Systems
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r CFSREB93B7

r GFCFDE

P WSCSYSE
Q

View->Sysplex Logical

Sysplex WSCPROD

WA A W WP R A A R

Sysplex GFPRD

R R

: rVWSCPRD1 =5 W SCPRD3 5 : : r GFPRD1 5 p GFPRD3 =
4 <R % o 2 o S
|0 |0
¥ F]

+ pWESCPRD2= pWSCPRDy #+  + pGFPRD2= pGFPRDA =
=] @

=] &

: -\ SCPROLpATVWSCPRDE : F GFCFP| ==y p GFCFPE =
4 AV

4 . . = . .

- YL

:)JJ) ARF] rEry “ jJ_._,_,_,_,_,_,_,_,_,_,_,
Syahlex WSCSYSP Sysplex GFDEV

DA @ad @ ddddd @@ WEEW WA d A A S
: FWSCSYS1y rWSCSYS2 j : r GFDEV1 5 p GFDEV2 -
|d :
Fl & o

: FVWSCSYS|=y rWSCSYSE S j : r GFCFDI =y p GFCFDE =
= a @

A ||la |DA |Aa

e T R e e —— ) #ow wowowowowowow owowowowow

L L T R L L L L T R T T T

Sysplex GFSYS

R R R

GFSYS1

rGFSYS2 .

rGFCF 5] =

rGFCFSE=

LR R L L L L Y R L

Select WSCPRDE to highlight the other members of the WSCPROD sysplex.

LR R L T T T L T T



CF Wi n d OW Su m ma ry ’-lfFi:OP:E: Coupling Facility PA Summary {.:. | @?1

; ; ; CF Name: GFCFPE
(Main window-> double click a CF) G omertame . GePRD Peer Name: (GFCFPI
CF Machine Type: 2828-HOG/A0D CFMachine Type: 2827-H20(504)
CFlevel: 19 CEleyel 19
Lpar Utilization 1.2% Storage Defined: 5157 mb
| Engmes_(1CE ls}:mpm;mgle:m :1?1} b
. T - = - orage Avallable: - m
CF Informa‘tlon || Relative Share Dedicated Engines
%@m—’m Regs/sec |SubChann..| CF Links: Link Type:
. | 4EPCo00D...|  GFP1 652.6 28 4 [IFB3-12x, IFB-12x]
CPCO00E..| GFP2 857.1 28 4 [IFB3-12x, IFB-12x]
Peer Informatlon CPCO00D..| GFP3 1,456.1 28 4 [IFB3-12x, IFB-12x]
CPeSQUE..| GFP4 17284 28 4 [IFB3-12x, IFB-12x]
|
CF Study Interval ‘ ‘ | ‘ Link Quick Fix H Set KM (all CFs) ‘
— L —
Structure ype Size R@EE\ Duplexed?
DNPGFRO_LQ LOCK 250 3283 1N L -
. . DNPGFORAOCKT LOCK 259 289.2 N
Llnk |nf0rmat|0n DNPGZRO_GBPS CACH 204 2217 PN
. . DWFCGFRO_GBF1 CACH fd4 193.2 MONC |
Double click row for detail GLOCK LOCK 9 1771 O N\~
(lIxCPRD1 LIST 10 126.2 [] \
DNPGFRO_GBP3Z... CACH 159 105.4 [v]
DNPGFRO_GBPS CACH 323 96.1 [v]
DFHGFLS_CFPR... LIST 1 394 [v]
DNPGFRO_GBF16... CACH 477 312 [v]
i DNPGFRO_GBP11 CACH 323 281 [v]
Structure Information A e ShcH = 281 .
DMPGFOD_SCA LIST B4 257 []
(Sortable) DNPGFRO_SCA LIST B4 126 (] /
: : NPGFRO_GBP13 CACH 323 10.1 vl  /
Double click row for detail S = = > V4
DNPORQD_GBP3 CACH 10 54 od |
ONPGEDINGEPA CACH 10 a7 /é ~|[
41 Structures Totals 4,69:9/25 duplexed -
e e -
\ /
| Cancel H Apply ‘

IBM Z Systems
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Coupling Link Detail

(CF window-> double click a link row)

r |
‘# GFCFPE : GFP2 : Coupling Link Detail B
Analysis
Sysplex Name : GFPRD
SYSID : GFP2
CF Study Interval : 2016-03-04 14:00:00 00:15:00
CPCY00E7 on 2827-504 | -Link Configuration ' CFSR893BT on 2828-201
_ S;rsplex M_emherGFPi ) | Cou_pling Facility GFIC_FPE
Adapter | Port| Chpid | SYSIDs e Ea—— Adapter | Pot |  Chpid
| 0008 | 02 | 8D | GFP2,GFP{ | IFB-12x CF Machine Type 2828-201 | ooos___| 01 4D
D009 | 02 | 90 | GFP2.GFP [IFB3-12x _ D009 01 D
000A | 02 | AD | GFP2GFPJ | IFB-12x Lk Typa o, ro-1ed [ oo0A | o1 8D
000B | 02 | BD | GFP2,GFP4 |IFB3-12x Subchan/chpid 7 [ o008 | 01 8D
Chpids 4
subchannels 28
Distance(km) 0.0
(4] [»]
B Utilization : "E"'\w Mixed I|nktypes
[Sysid ' 0.153
Subchannel D.Dug\ IFB3 5000
' Requestsisec Current | N /
[Sync | 683.26 Mb Sec
[Async | 173.86
Total 857.12 12x — 1000
Senvice Time (usec) Current
Syne | T Mb/sec
|Async | 388.62 r 1
Average B2 74 ADT _ Cancel

IBM Z Systems
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St ru Ctu re Deta il # GFCFPE : DNPGFRO_LOCK] : Structure D... (=[S S |
Analysis
(CF window-> double click a structure) [ toaes |

Sysplex Name GFPRD Structure Hame DNPGFRO_LOCKA1

CF Hame GFCFPE Structure Type LOCK
Study Interval 2016-03-04 14:00:00 00:15:00 % of CF Utilization 52.6%

For critical structures, oret | o2 | oes | o |
CF Link Type IFB-12x IFB-12x IFB-12x IFB-12x___ |
Synchronous
¢ Mostly SynChronOUS? Requests per .. GFP1 GFP2 GFP3 GFP4 |
Average 45152 559.23 1553.9 1525.67
(except XCF requests) Maximum 133455 1634.64 2842.31 3004.69
Study Interval 300.78 48477 1135.93 136161
_ Service Time (. GFP1 GFP2 GFP3 GFP4
° ACt]V]ty by SyStem Average 4.45 4.68 4.66 4.9
Maximum 477 5.02 4.87 5.1
Study Interval 443 473 458 481

’ InCIUde 1-2 repOrtS Asynchronous
frO m 1 - 2 key Requestsper.,  GFP1 GFP2 GFP3 GFP4

Average 0.0 0.0 0.0 0.0
Maximum 0.0 0.0 0.0 0.0

structures in the Stugy imenval | 00 00 20 00
d el |Ve rab I e. Service Time (.. GFP1 GFP2 GFP3 GFP4

Average 0.0 0.0 00 0.0
Maxirmum 0.0 0.0 0.0 0.0
Study Interval 0.0 0.0 0.0 0.0

IBM Z Systems
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PLEX1007 Sysplex Overview

(Sysplex window->Analysis)

Partition (#) Link

Processor Type D Type
| Sysplex : PLXEXP T h e P LX EX P . - ARIELOE S;' ;I[IEBB—lx
sysplex for this
. . . (;_1} ]FB;lx
2/0S:COMI Z/OSEXP3 confi guration Is SYS Exps | (DT
comprised of 9 —
— - ) (3) IFB3-1
S B z/OS systems cressszr |svs  |conn | @R
and 3 coupling Ey e
age . . - 2 (3 IFB3-1x
A o facilities, residing o e
on 3 different @) IFB-1x
svs — (5) IFB3-1x
2/0S:COM2 Z/OSEXP4 processors. e
_ : gggssl?ggﬂ CF pioNege|| () FB-1=
Z/OSEXP6 Z/OSEXPT - castoor [
[;_1.} IFB-1=x
gosteos | | A castoor SYS Expa | )RR
(4> IFB-1x
A ;oneor SYS conz |0 IeR
: CPCa7730
2827-722 ) ]FB;D:

Graph PLEX1007 on the Logical Sysplex Window

IBM Z Systems -‘
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PLEX1012 CPC Coupling Links Summary

(Right Click CPC->Coupling Links->Analysis)

CPCCTEDT Target CPC
CECID Adapter Port Cs8 Chpid CECID Adapter Port Css Chpid

CPCCT8DT ooos 01 0 E0 CFSRC93F7 0008 01 ] 10

CPCCT3DT noos 01 0 E3 CFSRCO3IFT7 0008 01 1] 14

CPCCT8D7 noos 0z 0 El CFSRC9407 noog 02 ] 11

CPCCT8DT noos 0z 0 E9 CFSRC9407 noos 0z ] 1=

CPCCT8DT noos 03

CPCCT8DT noos 04

CPCCT8DT oooC 01 0 E4 CFSRC93F7 000B 01 ] 20

CPCCT3DT oo 01 0 EC CFSRCO3IFT7 0B 01 1] 24

CPCCT8D7 oooC 0z 0 E= CFSRC9407 000B 02 ] 21

CPCCT8DT oooC 0z 0 ED CPCCTSDT Target

CPCCT8DT 000C 03 Adapter Port Chpid Partitions CPC AID Port Chpid Partition Names

CPCCT8DT 000C 04 0008 01 E8 ZIPLEX2: VIPA GLF5 GLFT GLF4 GLF3 GLF? | CFSRC93F7 | 0008 01 14 ZIPLEX2: ZCF4

Table 1. Coupling Link Summary for CPFCCTEDT 0oos 01 ED Z7PLEXZ: VIPA GLFS GLFT GLF4 GLF3 GLF2 CFSRC93IET oo0a 01 10 Z7PLEX2: ICTF4
noos 0z E9 ZZPLEXZ: VIPA GLFS GLFT GLF4 GLF3 GLF2 CFSRC9407 noos 0z 15 ZIPLEX2: ZCF3
ooog 02 El Z7PLEX2: VIPA GLFS GLFT GLF4 GLF3 GLF2 CFSRC9407 noos 0z 11 Z7PLEX2: ZCF3
oooC 01 EC Z7PLEXZ: VIPA GLFS GLFT GLF4 GLF3 GLF2 CFSRC93F7 000B 01 24 Z7PLEX2: ZCF4
oooC 01 E4 ZZPLEXZ: VIPA GLFS GLFT GLF4 GLF3 GLF1 CFSRC93F7 000B 01 20 ZIPLEX2: ZCF4
oooC 0z Es Z7PLEX2: VIPA GLFS GLFT GLF4 GLF3 GLF2 CFSRC9407 000B 0z 21 Z7PLEX2: ZCF3
oooC 0z ED Z7PLEXZ: VIPA GLFS GLFT GLF4 GLF3 GLF2 CFSRC9407 000B 0z 15 Z7PLEX2: ZCF3
Table }. Summary of Coupling Link Adapters on CPC CPCCTSDT
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CF Health Check

(CF window->Analysis->CF1000)

A single report giving insights on sor
several key areas.

WARNING (RED) is a strong indication
of a problem.

."."'."arning

DEautic-n
indicates a Structures Eok

OK (GREEN) means that the analysis
didn't find a problem.

potential problem.

. Lin <
Red or Yellow means that we think you
should look further at this area. It does
not mean there *is* a problem.

Graph CF1000 on the CF Window

IBM Z Systems
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CF Health Check — CF Processor

Rules: if Thin Interrupt

1. Utilization : warn if cfutil>90%, and effcp>=entitled CPs

3. Hardware should be current generation.

4. Are all resource sharers using Thin?

Rules: if not Thin Interrupt
LPAR Utilization should be <50%

Effective Engines should be >=1

Hardware should be current generation.

W NhoRe

Sharing, with more than one PROD

Graph CF1000 on the CF Window

IBM Z Systems
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CF Health Check - Structures

Lock Contention False Lock Contention

2 locks hash to the

Lock Requests had to wait
same index.

because the lock was
already held. Struc
Increase the Structure

Fix in the Application, if size.
possible.
Structures Tvpe *:E::E: Lock Contention |False Lock Contention
DNPDER( LOCKI1 [LOCK 11,7426 2.02% 0.70%
DNPDEOO LOCK!L |[LOCK 59.7 0.04% 0.02%

IBM Z Systems
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CF Health Check - Links

Link Technology
Should be IC, ICA, or CE-LR

Subchannel Utilization

should be very low (<10%)

Mixed Linktypes

More than one speed between
this CF and a sysplex member.

SubChannel Busy
Path busy at the
hardware link level.

Sync -> Async Conversion z/0S
looked at the on-ramp and
decided to go with Plan B.

Delayed Requests

more than 10.0% of requests were delayed.

Subchannels Offline

z/OS sees a sustained pattern of path busy.

Graph CF1000 on the CF Window

IBM Z Systems
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Service Time

The metric that you should be looking at.

From: when z/0S issues a CF request,
To: when the return is recognized by z/0S.

« Host Hardware

Link Latency

Data Transfer*

CF Busy time

Does not include gueue time.

It is comprised of:

* Actual Data Transfer size is unknown.

IBM Z Systems
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Service Time
(Main window->View->Logical Sysplex)

Sysplex WSCPROD Sysplex GFPRD
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

SpWSCPRD13pWSCPRD3q 5 7 pGFPRDI = rGFPRDI

7’ <“,’ - "l s | -
1 F I8 ” ’ f,‘ I g
S 7 . z

7 ’ ’ ’
2 rWSCPRD24 rWSCPRD4y »  ~ rGFPRD4 = »
- ~ - v . ’

2 = e
) =]

21 &

2 B

S pWSCPRDI=y pWSCPRDE= >
=4

JJJJJJJJJJJJJJJJJJJ

JJJJJJJJJJJJJJJJJJ

| = (- v ¥ =;‘ -
a1k lir s 21 ¥ | U
5] & g A R
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v
S pWSCSYS1q rWSCSYS2+ ¥ % [ GFDEV1+ rGFDEV2

v s v
s pWSCSYSI=y pWSCSYSEw ¢ 2 GFCFDI=y pGFCFDE= »
v 7 - d

The metric to look at,
but where to start looking?

10 CFs

14 z/OS members

~= 350 structures

180 intervals

Locks, Cache, List ops
Sync and Async

Difficult to scope.
Difficult to
characterize.
Difficult to summarize.



Where to start?

(Main window->View->Logical Sysplex)

IBM Z Systems

Sysplex WSCPROD Cﬁ‘,’*-plwx GFPRD )
A ' o v
*rWSCPRD1q rWSCPRD3q 7 “ pGFPRD1+ rGFPRD3 %7
A B e v vl - )
v i 2 7 v ‘. \ | /
7 & ~ s 7 : . ’
v v v s
pPrWSCPRD29 rWSCPRD4n v ~pGFPRD29 pGFPRDA S »
s o~ e I - - >
| U P LV LY
v ’ v v v
> pWSCPRDI= pWSCPRDE= & & p GFCFPl=y r GFCFPE = ,
v v v v
v v v v
v v v v
A A A AV PG I I I I I IR e
Sysplex WSCSYSP Sysplex GFDEV
Pagbud 4 4 U PR IR IR I oY J 7 A A
s s WSCSYS1= rWSCSYS2= ¢ “ prGFDEV1 = pGFDEV2+ “
- 7 v 7
’ > et s 2| % - ’
-| &l VI B 1V | LV B
7 5 g 7 « 7
7’ 7 7/ v
2 rWSCSYSI= rWSCSYSE= ¢ ¢ pGFCFDI=y pGFCFDE =y »
v > v -
- 7 v v
v =
| A A DA A |
o - 7 C R R
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« S

Sysplex GFSYS

R e R e

:p(}.‘ SYS15prGFSYS2n :
sl - - v
v ' i | v
v . v
v =4
s prGFCFSI=y rGFCFSE= »
v v
v v
A ||A |
v =4

A

« N

(Sysplex window->Analysis->PLEX1006)

"# Sysplex Aggregation Report by Sysplex : zCP3000 Graph and Text: PLEX1006

File Action
Sysplex Aggregation Report
100
[ [
80
g This sysplex E&‘!ﬁ&ﬂé’ﬁ
WSCPROD
2 (WSCPROD) looks aos
2 pretty big/important. Wroey
10
This sysplex (GFPRD)
“ looks important too.
0




Focus on 1-2 key structures on key CFs

« Click on the column (Main window-> double click
head to sort “# WSCPRDE: Coupling Fadii# SR8 PRDEE) =1
- Double click the row [} ) e
CF Name: WSCPRDE
Peer Name: WSCPRDI
to see more about . WSCPROD )
. 2828 HOGIADD CF Machine Type: 2827-H20(504)
LOCKl CF Level: 19
— T Storage Defined: 5,157 mb
° Note m|Xed Engines Dump Smrage: . 1 mb
. Relative Share ted Engines Storage Available: 1,282 ryib
linktypes
Partition SYSID: Faeq}fs,gc SubChan..| GF Links: . Km  |Link Utili...
For the CPCO00D..| PRDT 2,123.8 28 4 WJIFBa12x IFB-12¢ | 0.0 0.6% |~
CPCO00E..| PRD2 1,935.0 28 4 [IFB3-12x, IFB-12x] 0.0 0.5%]| |
I CPCO00D..| PRD3 53250 P8 4 [IFB3-12x, IFB-12x] 0.0 0.6%| |
_ de“verable CPCOO0E..| PRD4 5,460.4 28 4 [IFB3-12x, IFB-12x] 0.0 0.5%|
hd
i CFlO 10 CF Study Interval | | | Link Quick Fix Set KM (all CFs) ‘
Structure Type Size 1: Reqgsizec D Duplexed?
Structures DNPDBRO_LOCKA LOCK 250 105540 ] -
[XCPRD1 LIST 15 12407 [ =
Table DNPDBRO_GBF6 CACH 204 1,064.5 V] [
DNPDBRO_GBP CACH G45 514.5 v
Rep()l’t DNPDBRO_GBP3... CACH 160 358 1 ]
DNPDBRO_GBFS CACH 323 285.2 v
DNPDBRO_GBP11 CACH 323 186.3 v
DFHXQLS_TSOW... LIST G0 115.8 ] =
1139 Structures Totals 14,847.3 23 duplexed :
‘ Cancel H Apply

IBM Z Systems
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(CF window-> double click DNPDBRO_GBP15)

SerVice Time by StrUCture [ WSCPRDI : DNPDBRO_GBP15 : Structure ...l [[E] [

Analysis
¢ Z/OS Wants to run a” requeStS SynChronOUS|y Sysplex Name WSCPROD Structure Name DNPDBRO_GBP15
(exce pt for XCF) CF Name WSCPRDI Duplex Primary Structure Type CACH

) Study Interval 2016-03-04 14:00:00 00:15:00 % of CF Utilization 33.2%
L |nSUfﬁCient bandW|dth or SIOW service W|” PRDA PRD2 PRD3 PRD4
. CF Link Type IFB-12% [ IFB-12x% I1c
cause It to convert to async.
Synchronous
e Therefore, except for IXC requests and e | 005 | oozer | om |11
distances>1km, all async requests should be Suanena | teo751 | too0or 018 |0z
viewed as a lack of resource. SeiceTme(| PRD1 | PRO2 | PRD | PROS
Average 12.56 976 8.03 919
Maximum 15.00 17.44 3524 39.82
e HUGE difference between and async —— = —
service time (1= vs 182 mics). Asynchronous
Requests per .. FPRDA PRDZ2 PRD3 FRD4
. . . Average 3013 8.3 0.06 0.09
e Service Time graphs available from the CF simum | 16565 | 8138 262 398
. . . Study Interval 48 .57 14.41 0.0 0.01
window, the Link window, and the Structure -
. . Service Time (.. PRDZ PRD3 PRD4
detail window. ) . A
Study Interval 23478 190.53 114.33 21917
Structure Detail Window — also report STR1000

IBM Z Systems
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Service Time for Important Structures

(WSCPRDE window-> double click DNPDBRO_LOCK1)

# WSCPRDE : DNPDBRO_LOCK1 - Structure... =/ (5] W0 S
Analysis
Sysplex Name WSCPROD Structure Name DNPDBRO_LOCKA1 \ ° Ple a busy Structure
CF Name WSCPRDE Structure Type LOCK
Study Interval 2016-03-04 14:00:00 00:15:00 % of CF Utilization 52.0% * Double click to look at structure detail.
PRD1 PRD2 PRD3 PRD4 * Note which links are busiest.
CF Link Type IFB-12x IFB-12x IFB-12x IFB-12x

* Are most requests running synchronously?

Synchronous

Requests per . PRD PRDZ PRD3 PRD4 ¢ Are they gettlng gOOd service tlme?
Average 2127.71 2630.23 3023.9 396076 . .
Maximum | 5584562 572012 489362 8151.57 * Maybe include STR1000 or STR1012 in the customer

Study Interval 1450.68 1250.07 377725 4076.0 de“verable’ to ShOW that |t's happy

Senvice Time (.. PRD1 PRD2 PRD3 PRD4
Average 4.88 49 4.89 4.92
Maximum 534 529 597 5.07

Study Interval 496 501 50 492 - -
"# Graph Selection b=/ E] Hﬁj
Asynchronous STR1000 Structure Detail Summary

Requests per . PRD1 PRDZ PRD3 PRD4 STR1012 Synchronous Service Time

rT::r:ﬂ?n gg gg gg gg STR1013 | Asynchronous Senvice Time
StLdY|ntewa| 00 00 0.0 00 STR1019 Weighted Average Service Time
STR1014 Lock Contention Over Time

Senvice Time (. PRDA PRD2 PRD3 PRD4 FISTR1015 Lock Contention as a Percent Over Time
Average 0.32 0.0 0.0 0.0 STR1016 Request Rate by SYSID
Maximum 57.0 0.0 0.0 0.0 NSTR1017 Intensity for Synchronous Requests

Study Interval 0.0 0.0 0.0 0.0 STR1018 Intensity for Asynchronous Requests
I
|
[] Favorites | Sel All ‘ | Doc All ‘ | Show | ‘ OK |
) !

IBM Z Systems
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Identify key coupling links

Which Sysplexes->CFs are important?
WSCPRDI, WSCPRDE on sysplex WSCPROD
GFCFPI, GFCFPE on sysplex GFPRD

« Sort the links by request rate (CF window, click on the
column header)

« Look at the CF Structures Report to see which links are
busiest for the busiest (aka most important) structures.

« Look at anything shows up yellow in the Subchannels part
of the CF Health Check.

IBM Z Systems

Copyright IBM Corporation 2018

10 CFs

14 z/OS
members

~= 350
structures
180 intervals




Can’t one number tell me if the links are ok for this CF?

’

"# WSCPRDI: Coupling Facility PA Summary e Hﬁ
View Action Analysis
: Syspleﬁi;ﬁge: ggggﬁg'[} Peer Name: WSCPRDE
Different # of Subchannels and CF Machine Type: 2827-H20(504) cr "”“C"E‘F‘*LT;.?; 3323""”5“‘”“
CF Level: 149 '
requests per z/OS system Lpar Utiization 9.4% Storage Defined: 5,157 mb
Engines (1) ICF Dump Storage: 1 mb
Relative Share Dedicated Engines Storage Available: 1,818 mb
Partition SY3ID: Reqgs/sec f| 3ubChann..| CFLinks )| Link Type: Km Link Uttiliza. .
Different link Speeds CPCA00D._.| PRD1 3,260 5 28 ) fFBa-12x || 00 0.7% |
CPC900E..| PRD2 3,084.1 14 2 IC} 0.0 0.5%|
CPC900D..| PRD3 1,568.3 28 4 iFBa-12x .|| 00 07%| |
CPC900E..| PRD4 3,360.4 14 2 (IC] 0.0 0.3%|—
Variation in data transfer sizes. CF Study Interval Set KM (all CFs)
Structure Type Size Regsisec = Duplexed?
DNPDBRO_GBP15 CACH 81 31,6216 v -
DNPDBRO_GBP1 CACH 644 22127 V]
: : ; DNPDBRO_GBPE CACH 203 1,826.3 V]
Uneven distribution of requests =i ot ol L z
IXCPRD2 LIST 15 1,449.9 ]
from z/OS members. o53) o)
s 8 8 & B8 =]
26 Structures Totals 13,2912 23 duplexed | *

IBEM z Systems
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Service Time by Link (CF window->PRD3 link->Analysis->CFL012)

WSCPRDI to PRD3 Synchronous Service Time

 |f a key structure has bad service
time on a specific link, look at the T ow o owe oom o ow
service time for all traffic on that 2 | | | !
set of links.

20

18

* (there are 4 “links” running
between WSCPRDI to PRD?3).

-
=71

* Which means there are 4 chpids:
88, 98, A8, B8

* Those 4 chpids run through 4 8 Wwwwm{fw;ﬁwm

Service Time (usec)

different adapters on CPC900D?7.

6 ! The Rest
. : —DNPDBRO_GBP32K1
* |t would be nice to look at the ‘ | DNPDBRO_GBP16K1
. . ! DNPDBRO_GBPS
phyS|caI link as well. . —DNPDBRO_GBP6
2 ' — DNPDBRO_GBP1

IBM z Systems
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SySplex Graph Recom mendations See graph index in reference slides.

Use zCP3000 “favorites” function.

Probably in every study
» zCP3000 main view : Topology PA Mode
 per CPC (Coupling Links window): Coupling Links Summary

_ _ _ PA and QM Mode
*Sysplex Logical window : Sysplex Topology, Coupling Summary

* For each CF : CF Summary, CF Health Check, QM only
CF Migration Summary report
Look for areas of interest - CF Link Summary, Link Migration

- Thin Interrupt Effect Comparison

e CF Structures Table
* CF Link Topology

 Service Time for Synchronous Structures
* Request Rate by System over Time

- Coupling Adapter Summary * Request Rate by Request Type and System

Drill down in areas of interest
» CF Logical Utilization over Time

» Advanced CF (shared ICF)

» Subchannel Busy

* Lock Contention % of Requests

« Synchronous Intensity

 Delayed Requests

» Busiest Structures with Queue Time

» Synchronous Service Time (Link)

IBM Z Systems
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Agenda - Solving Sysplex Questions with zCP3000

* New Technology

* Getting Started

* Understand problem areas, key resources and intervals
 Modeling new hardware or links or Thin Interrupt

* Coupling Link Considerations

Reference slides include links, graph recommendations, and references.

IBM Z Systems
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Modeling configuration changes
You must be in QM Mode

* Resolve red triangles and fill in IOCP info before going to QM mode.
* Multiple changes (machine, linktype, dispatch), in any order.
* Configuration changes may then affect:

 |CF utilization
« w/ the speed of the CPC or alt
* nway change

 Service time when:

» Linktype or distance changes
« CF machine type changes via drag and drop
« CF Dispatch mode changes (ie Thin Interrupt vs dedicated)

* 0 ops executing synchronously
« Channel path utilization

« z/OS utilization changes will be very small

IBM Z Systems
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Service Time vs Sysplex Overhead

Sysplex Op service time depends on Sysplex Overhead (on z/0S) is dependent on

* Type of Request How request will be executed (sync or async)

A t of data bei iod* Service Time, for synchronous requests
* Amount of data being carrie

* How request will be executed (sync or async)

e Simplex or Duplex

* Path busy or anticipated path busy (queued request)
* Link latency

* Link speed
* Link distance Service time does not include queue time.
* CF speed and responsiveness -> see CF Health Check, Subchannels, Delayed Requests

» z/0S speed

* (not measured)

IBM Z Systems
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Heuristic Sync->Async Conversion

* z0S keeps a table of observed CF service times Approximate Threshold for Conversion

for each structure. z/0S Host Microseconds
29-EC 2094-701 36.92

* Depending on the estimated efficiency ,9-BC  2096-701 44 65
tradeoff, it may convert any synchronous J10-EC 2097-701 26.00
operation to asynchronous. 10-BC  2098-701 3197

e Conversion is done *before* the request is 7196 2817-701 26.00
ever launched. z114  2818-701 26.45

* Requests converted this way are async from zEC-12 2827-701 26.00
the start. They do not count as a “changed” zBC-12 2828-701 26.00
request. z13 2964-701 26.00
z14  3906-701 26.00

e With 10 mics added per km distance, anything
over 2km will certainly be async.

Note: This is COMPLETELY DIFFERENT from subchannel busy sync->async conversions.

IBM Z Systems
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Cookbook steps to model new hardware

Collect data for all sysplex members (and maybe dev/test).

Fully define the sysplex in it's current state in PA mode.
» Fix red triangles, “extra” standalone CF machines, km distance
« For standalone CFs : model, engine type, and LPAR weight
* Import IOCP information, when available.
« Generate some reports, like the Health Checks for key SYS and CF

Save then go to QM mode.
 Add anew z14

* Move partitions to the new CPC —> service time recalc
« Define engines and Ipars of the new z14 - service time recalc
« Upgrade link types —> service time recalc
« Change dispatch mode —> service time recalc

Look at the CF Migration Report -2

IBM Z Systems
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Change the CF machine type

Step 1 —add the new machine

CFSRE5E4T
F AV _C3

A

' Add a ... e

() S

-CPC_287 -CPC_907

'CF— '|".."|F— ":lF— 'GF_ 'F'F '1F_

'SF— 'UF— -31”'1;— 'EF_ '3F P SRR m—
il

'31|."' — -31|N'— -31”'1;— '31|.I".|’— '31|.'".|r

| SBE3S wey m VW SC CF2 =y p AV O3 s VWSC_CF1 =y pr AVW_CA Hame
A A A A Processor

Supervisor

z14_287

3906-701

1

- - e L

J906-717 = 24,908
3906-7T18 = 26,056

[mr19=1?,194

—3906-720 = 28,322

!3%6-?21 =29,439

3906-722 = 30,546

3906-723 = 31,644

IBM Z Systems
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Change the CF machine type

Step 2 — move some partitions there

The new CPC will still be marked in

»CPCTC8C5

 PROD2 == error because the definition needs
/ A to change to accommodate the
/ partitions that just moved there.
/
/
/ Drag PRODCF2 and o,
w— / TESTCF2 to newCEC Freucec
1 TESTCR2m] R()DCF'Z‘”TESTCF?-‘

FUSTACHZ 5

A

IBM Z Systems
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Change the CF machine type

Step 3 — define real engines and partitions

"W Define CPC newCec

Eile
Supervisor; [ | Zaap On Ziip
Interval Processor GCPs IAAPs ZlIPs IFLs Pwr3av Change

41113 10:00 2827-H20 1.0 0.0 0.0 : N [ ] =
41113 11:00 2827-H20 1.0 0.0 0.0 A Figld to End L] ¥
4113 12:00 2827-H20 1.0 0.0 0.0 0. Row to End L]
4113 13:00 2827-H20 1.0 0.0 0.0 DJ:D L] =
411113 14:00 2827-H20 1.0 0.0 0.0 N O
4113 15:00 2827-H20 1.0 0.0 0.0 0.1 All Row L] =

Mame CtlPgm | Workload | Wkld Type | Type | Mo | Weight | Weighit% | Cap | Abs Cap | MinCap | MaxCap
PRODCF2 |CFCC  |CFCC Default ICF 1.0/ € 90l 0.0% [ ] 12528  1392.0
TESTCFZ2 |CFCC CFCC Default ICF 1.0 10 0.0% Q 1392  1392.0

Cancel Apply

IBM Z Systems
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EOVAT oo 3 mit

H H [ # WSCPRDI : PRD1 : Coupling Link Detail EET)
Change the Coupling Links

Sysplex Name WSCPROD Cecid Machine Type
SYSID |PRD1 new300D7 2964-504
° D bI I' k I' k th CF . d CF Name VWWSCPRDI new3d00ET 2964-701
Ou e C IC a In On e WI n OW' CF Study Interval 2016-03-04 14:00:00 00:15:00
[ Click ”U Dgrade Link” Link Configuration | Channel Paths . .
Configuration Befo... Upgrade Sysplex Member T Coupling Facil
( . \ SY5.. CECID Ada..| Port |Chpid “|CECID Ada..| Port |Chpid
L4 Change the ||nktype Machine Type 2827-701 PRD.new_| 08 | 02 | 88 |IFB- |new_| 08 | 01 | 80
RO.new..| 09 | 02 | 98 |IFB-.|new.| 09 | 01 [ 90
° B ink Type  [IFB3-12x, IFB-12x] IFB-12x |+ RD.Inew..| 0A | 02 | A8 |IFB-.|new.| DA | 01 | AD
® Change #Chp]ds N\; oal| |[fRD-Inew.| 08 | 02 | B8 [iFB3.|new..[ 0B | 01 [ B0
Subchannels per c... [
% IFB3-12x| i
5 Change Subchannels ) ‘ =
Subchannels 28 28
Distance(km) 0.0
“Before” is PA d
erore IS mode.
IUtilization Before Current Estimated
CF 9.4% 9.4% 9.4%
Sysid 26.6% 33.8% 33.8%
Subchannel 0.7% 0.8% 0.8%
a »
Cu rrent ShOWS the Cha nges Requests/sec Before Current Estimated
Sync 2873.99 2887.07 2587.07
. Async 3955 68242 682.42
SO far N QM_ Total 3269.49 3269.49 3260.49
—_—
Semvice Time (usec) ~ Before Current Estimated)
Sync  ———asaos 10T 1978
Async 213.35 93.53 93.53
(4 ° »” Average 3976 3518 3518
Estimated” shows the effect
[een
of the new change.

IBM Z Systems
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Change from Dedicated to Thin Interrupt

Step 1 — change the LPAR definition

= CPCO00ET

IBM Z Systems

F GFDEW2 m—

= GFPRD2 ==

» GFPRD4 ==

WSCF‘RDE-

WSCPRDEI--

rVWSCSYS52 = WSCTSTE- WSCTST:l-

s WSCVLD2 = WSCULF‘E- = VWSCPRD =

P VWSCSYS| =y pWSCTSTI =
Definition

‘ ‘ Feature Codes
Properties
Alternates
LAAP Analysis
ZlIP Analysis

Copyright IBM Corporation 2018

Name | CtiPgm| Workioad |wkid Type Type| No|weight| weighted cap |2

GFDEV2 |2/0S-2.1 High|CPU-MF |CP | 20 94| 10.6%| [ |

2P |10 60| 7.2% L[|

GFPRDZ |0S2.1| Average|CPU-MF |CP | 20|  49] 55% [ |

AP |20 170] 205%) [ |

GFPRD4 |#0S-2.1| Average|CPU-MF [CP | 2.0] 163 18.4%| [] |

2P [ 20] 170 205% [ |

GFSYS2 |#0S21| Average|Default [CP | 10| 24] 27%| [ |

2P (10| 10| 12%) [ |

WSCPR.. /0921 HighCPUMF [CP | 21| 147] 16.6%| [ |

AP |20 170] 205%) [ |

WSCPR... [l052.1] Average|CPU-MF_|CP_| 21| 298] 33.4%| [] |

ZIP [ 1.0 170 205%) [ |

WSCSYS2[052.1] Average|CPU-MF |CP | 10| 42 47%| [] |

AP |10 200 24% ]|

WSCTST2|[Z/0S-2.1] Average|Default |CP | 1.0 70| 7.9%| [] |

AP (10| 60| 7.2% ]|

WSCTST4[/052.1] Average|Default |CP | 1.0 47| 0.0%| [] |

WSCVLD2[zVM-6.3 | Averagel.|Default |IFL | 2.0 400 44.4%| [] |

WSCVLP2 [ZVN-6.3 | Average/_|Default |IFL | 2.0 500] 55.6%| [] |

WSCPRDI |CFCC CFCC|Default |iIcF [ 2.0] [ 70)  Dedl [ 1]
WSCSYSI |CFCC CFCC|Default |ICF | 1.0, 10| Field to End

WSCTSTI |CFCC CFCC|Default |ICF | 1.0 zn@ B

Change weight from Ded to 70.

Change LCPs from 1to 2. > Why?




Change from Dedicated to Thin Interrupt
Step 2 — change the dispatch mode for WSCPRDI

: B, S
# WSCPRDI: Coupling Facility QM
View Action LPAR definition must already

CF Name: V/SCPRDI be set to sharing.
Sysplex Hame:  WSCPROD
CF Machine Type: 2827-504

CFLevel: 19 Thin Interrupt service time is
Lpar Utilizati 5.2% . .
o Engines () ICH similar, slightly worse than for
Dynamic Dispatch | Thin Interrupt | - dEdicated.

Relative Share |Off {Polling)
Effective #engines: Thin Interrupt
CFCC Busy 555

Apply

IBM Z Systems
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Generate a before and after report

Last Step : generate a CF Migration Summary for each major CF.

" DIONEOF: Coupling Facility QM Summary = Bl X

CF Hame: DIONEOF

Sysplex Name:
CF Machine Type: 2964 — —
CF Level: e -
Lpar Utilization oot
Engines (1)4E4 [cra1o0 CF Migration Summary >
Dynamic Dispatch T T
Relative Share CF1026 Str.ucture Execution Time _
Effective #engines: CF1027 Th!n Interrupt Effect on Synchronous Exe ;utmq (wiklts)
CFCC Busy 8.4% CF1028 Thin Interrupt Effect on Synchronous Service Time (wiAlts)

[ | Favorites Sel All Doc All Show OK

Partition SY 310D
PCE6827..] COM1 | ITTE
PCE7730.. COM2 608.4 .
PCEGB2T... EXP3 12,325.2 28 4 IFB-1x 0.0 3.1%

IBM Z Systems
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CFQ100 CF Migration Summary Report

Before and after comparison of:
* CF configuration summary, CF link utilizations

* Configuration summary for all CFs and z/OS members of the sysplex

Svsplex PLXEXP Configuration After Migration
CECID Model Partition | SCP Level | Logical Engines | Relative Weight | Engine Tvpe

DIONEOF newZl3 2064-701 | DIONEOE 16 1 Dedicated Engines ICF
COnl CPC66327 | 2827-723 | ARIEL43 | ZVO11300 2 1.6% GCP

* Key Structures

Configuration Before Migration | Configuration After Migration

Structures Type |Duplexed? |Reqs/sec Service Time Service Time
%Sync %Sync
Svnc Asvnc Svnc Async
DB2DSOE_LOCK1 [LOCK No
CQSTMSGQ LIST No 13,3183 88.7% 214 57.0 88.7% 246 448
ISGLOCK LOCK No 9,700.3 99.9% 15.3 56.1 100.0% 142
IXCLSTO!1 LIST No 50714 0.0% - 61.7 0.0% 56.5
DB2DS0S_LOCK1 [LOCK No 2,285.5 98.1% 15.1 4453 100.0% 143

Graph CFQ100 on the CF Window (QM only)

IBM Z Systems
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CFQLOO01 CF Link Migration Comparison

Senvice Time (usec) Before| Current| Estimated

|_Sync | [ _203])
ASync | 100.64/
Average 78.73|

CF Link Window

15.1]
82.5|
75.76)

8.49 CFQLOO01 Report
79.24
Service Time (usec)
2Y. Structure Y9 Svnchronous
= Type Requests/sec Synchronous Asvnchronous
Duplex ’ Before After Before After Before After
IXCLETO1 LIST 3925 0.0% 0.0% 0.0 0.0 100 5 782
ISTGENEFRIC LIST 1430 08 67% 10005 220 o2 1569 204
TSGLOCE LOCE 78.1 100.0% 100.0% 17.1 12 0.0 27.5
IREXCEF0M P00l CACH 3.7 06. 7% 10:0.0%% 239 0.3 122.4 30.1
OPEELOG LIST 02 05 0% 100 0% 201 g2 6382 204
TotalWeighted Average 3176 273% 27.53% 203 [ 2.3 ﬂ 106 [ J02

* The Total/Weighted Average will agree w/ the Request Activity Summary on the Link Window.

* All structures have better sync service time, and better yet, more requests will run synchronously.

* le, currently 3.3% of IRRXCFOO_PO001 requests run asynchronously w/ a service time of 122.4
microseconds. After the z13 and IFB3 migration, those 3.3% will run synchronously w/ a service time

of 9.8 mics.

IBM Z Systems
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Agenda - Solving Sysplex Questions with zCP3000

* New Technology

Getting Started
* Understand problem areas and key resources

* Model a new hardware or links or Thin Interrupt

Coupling Link Considerations

Reference slides include links, graph recommendations, and references.

IBM Z Systems
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Coupling Link Roadmap — High End (HE) Systems

z13
z10 2196 ZEC12 : zFuture*
Clopling Coupling Coupling
E
icAsR H icasr ICA SR ICA SR
Initial Offering

New Build or
Carry Forward

12X HCA3-0O and 12X HCA3-O and
1IXHCA3-O LR IX HCA3-O LR

12X HCA3-O and
1X HCA3-O LR

12X HCA3-O

Last Generation
to Order

12X HCA2-O and 12X HCA2-O and
1IXHCA2-O LR 1IXHCA2-O LR

EE=
i

IBM Z Systems
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InfiniBand Link Migration problem#1l

Fast migration to ICA SR short-distance coupling link technology.
Really fast migration to CE LR long-distance coupling.

* [CAlinks:z13 and up

* CE-LRlinks :z13 and up JEC12
* IFB3:2196,z114 through z14 Coupling Facilities
e IFB-12x : 29-EC through z14 \
* |[FB-1x:2z10-EC through z14
IFB-1x |, z14
@2km z/OS images
e |SC-3 : Jurassic period through zEC12
 zEC12/zBC12 WFM Dec 31, 2017 Standalone CF will have to upgrade before z14 PROD can.

IBM Z Systems
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z14 Coupling Connectivity

ICA SR 8 GBps

Up to 150m
1x IFB, 5 Gb

10/100 km

ICA SR ICA SR

HCA3-O LR HCA3J-OLR

HCA3-O LR

[
12x IFB, 6 GBps
HCA3-O :
Up to 150 m HCAS0
I HCA3-OLR

Coupling
Express LR

Coupling
Express LR
Coupling

z13 and z13s CELR 10 Gbps [Ny
12x IFB, 12x IFB3, 1xIFB 10/100 km
ICA SR, CELR 12x IF8

b GBps

Coupling Express LR (CE LR) Up to 150 m

10 Gbps, 10/100 km
z13. 213s, 214 to z13/213s/214 Connecflivity ONLY

HCA3-O LR

Coupling
Express LR

z196, z114
z10, z9 EC, z9 BC,
z890, z990
Not supported in same
Parallel Sysplex
or STP CTN with
z14

IEM Z TLLB186

IBM Z Systems
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707100 km

12x IFB, 6 GBps
Upto150 m

HCA3-O LR

HCA2-O LR

¥

zZEC12 and zBC12
12x IFB, 12x IFB3, 1x IFB

Integrated Coupling Adapter (ICA 5R)
8 GBps, upto 150 m

z13. 2135, 214 to z13/2135/214 Connectivity ONLY

/ IC (Internal Coupling Link): \
Only supports IC-to-IC connectivity

HCA2-0 and HCA2-O LR and ISC-3 are NOT
supported on 213, z13s and z14

MNote: The link data rates do not represent the
performance of the links. The actual performance is
dependent upon many factors including latency through

\the adapters, cable lengths, and the type of workload. /

©® 2016,2017 IBM Corporation



z14 CPC Drawer I/O Fanout

FIF]EIEl BIEPIEPI|RPIPIEPIPRPI|E
SIS|ICIC]IClClICICICIC]C|C
PIPLLTIL LI L qr gl

elelelelelelelelele

LGO1 LGO2 LGO3 LGO4 LGOS LGO6 LGO7 LGOS LGO9 LG10 LG11 LG12 LG13 LG14 LG15 LG1§H ¢

PCle Fanout Slots (Ten), slots LGO3 — LG12 support:
Up to 10 one-port PCle 16 GBps I/O fanouts to support up to 10 domains in 32-slot PCle I/O drawers

Up to 10 ICA (short range) or CE-LR (long range) two-port coupling fanouts

IFB Fanout Slots (Four), LG13 — LG16, can support:
Up to four HCA3-0 12x InfiniBand coupling fanouts, 8 12x 6 GBps links — Two per fanout

Up to four HCA3-O LR 1x InfiniBand coupling fanouts 16 1x 5 Gbps links — Four per fanout

»z14 is the LAST IBM Z server to support InfiniBand features (SoD)

IBM Z Systems
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InfiniBand Link Migration problem#2

zEC12 /2196 Book

z13/z14 Drawer

GX++

GX++
GX++ X X
8 - GX++ PCle | PCle | PCle | PCle | PCle
GX++
GX++
GX++ l f

GX++ é g 5

PCle | PCle | PCle | PCle | PCle

+ + O
+ + O
+ + XM
+ + O

et
J—
e

InfiniBand uses GX++ fanouts
ICA-SR and CE-LR use PCle fanouts

Migrating the same number of IFB coupling links to
z13/z14 from z196/zEC12 may require additional CPC
drawers

IBM Z Systems
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InfiniBand Link Migration

Use eConfig to determine the current installed adapters.
Define a new z13, then configure adapters.
zCP3000 will tell you how many books on the new machine.

'-1 Hardware Feature Codes ‘{ =rE Lﬂi‘ "#] Hardware Feature Codes g s e M@@ﬁ
Analysis
CPCGEBA2T
newZ13
4 Books Chpids Chpids i i
. 2 Drawers Chpids Chpids
FC#  Adapter LinkType 2827-HE9 MNormal Max (i Adapter e 206463 Normal Max
0172 ICA ICA 0172 ICA ICA 0 0 0
0171 HCA3-0  IFB-12x P = 16 32 0171 HCA3.0 IFB-12x 3 = 48
0170 HCA3-OLR IFB-1x 2 16 32 0170 HCA3-OLR  IFB-1x 2 = 16 32
0163 HCA2-O IFB-12x 0 — ] ] 0163 HCA2-O IFB-12%
0168 HCA2-OLR IFB-1x 0 — 0 ] 0168 HCAZ-OLR  IFB-1x
0162 HCA2C  Ficon 0 = 0 0 0162  |HCA2C Ficon 0 E 0 0
! 0167 HCA1O B 0167 HCA1O  WBAZX
3393 ICBA ICBA 3303 ICB4 ICB4
0217  ISC3 1SC-3
0217 ISC-3 ISC-3
0218 ISC-3 1SC-3
0218  1SC-3 I15C-3
Cancel Apply
Cancel
Pull an eConfig report for the existing system to find the installed feature cod...

IBM Z Systems
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Adding drawers just for the Gx++ fanouts?

Migrate 12x and IFB3 to (faster) ICA type links.

Migrate 1x to (faster) CE Long Range links.

ICA and CE-LR are z13 and above only.

Eliminate FICON Express8 (also uses GX++)

Consolidate chpids on to fewer IFB/ICA links

- Max 4 chpids per port for IFB3, ICA, CE-LR

IBM Z Systems
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InfiniBand Link Migration problem #3

IFB-12x and 1x allowed up to 8 chpids per link.
IFB3 protocol allowed max 4 chpids per link.

ICA and CE-LR allow max 4 chpids per link.

IFB links* with >4 chpids need to be reconfigured.

How do you know if you have this problem?
« CF1000 CF Healthcheck Links rule about mixed speed (some IFB3, some IFB-12x)
« PLEX1012 Sysplex Coupling Links Summary lists the chpids per adapter/port

IBM Z Systems
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PLEX1012 Sysplex Coupling Links Summary

Svsplex Member Coupling Facility
LinkTvpe
CECID || Adapter | Port | Chpids Svs/CF CECID |Adapter |Port [Chpids | Sys/CF
80 [GEPL. §Y§81, GFP3, FRD3, FRDI, GFDI1] HCA3-OQ A0 [WRCEYEEL S
82 [GEP1. GFP3. PRD3, FRDI, GFD1] HCA3-OQ 42 || [W3SCPRDE]
CPCO00DT || 0008 01 CFSR393ET7| 0008 | 02
84 [GFD1] HCA3-O 44 [GFCFDE]
85 [GFP1, GFP3, GFDI] HCA3-O 45 [GFCFFE]
a8 [FRD3, GFCFDI, GFCFFL, PRD1, GFCF3I] HCA3-O 80 || [WSCPRDI]
CPCOMDT | 0008 02 CPCOOOET7 | 0008 | 01
These 5 89 | [SYS1, PRD3, GFCFDIL, GFCFPL PRD1, GFCF3I] | HCA3-O 81 [WSCSYSI]
H : 0 || [GFP1, §YS1, GFP3, PRD3, PRDI, GFS1, GFD1] | HCA3-O 50 [GFCFSE]
chpids will o
92 [GFP1, GFP3, FRD3, FRDI, GFS1, GFD1] HCA3-O 52 [W3CSYSE] I t f IOCP
run at 1 2X CPCOO0DT || 0009 01 04 [GFD1] HCA3-O [|CESEBO3BT| 0000 | 02 4 ||[WSCPRDE] ’ m por rom
93 [GFP1. GFF3. GFDI] HCA3-O 33 [GFCFDE]
not IFB3 : _
06 [GFP1, GFFP3. GFil. GFDI1] HCA3-O 56 [GFCFFE]
Speed CPCOOODYT || 0009 02 o8 [FED3, GFCFDI, GFCFFIL, FED1, GFCFEI] HCA3-O || CPCRO0ET || 0009 || O %0 || [WSCPRDI]
A2 [GFP1. GFP3. FRD3, FRDI, GFS1. GFDI] HCA3-OQ 32 ||[WSCPRDE]
Ad [GFD1] HCA3-OQ 34 [GFCFDE]
CPCO00DT | 000A || 01 CFSR393ET7 || 000A | 02
A3 [GEP1. GFP3. GED1] HCA3-OQ 33 [GFCEFE]
AS [GFP1, GFF3, GF51, GFDI1] HCA3-O 36 [GFCFSE]
A8 [FRD3, GFCFDI, GFCFPL FRD1] HCA3-O AD || [WSCPRDI]
CPC0OD7T | 000A || 02 CPCOOOE7 | 000A | 01
AA [3YS1, PRD3, GFCFDI, GFCFFL, PRDI1] HCA3-O A2 [WSCSYSI]
B2 [GEP1, GFP3, PRD3, FRDI, GFD1] HCA3-O El ||[W3CPFRDE]
CPCOO0DT || 000B 01 B4 [GFDI1] HCA3-O [|CFSRBOSET| O000B | 02 B4 [GFCFDE]
E3 [GFP1, GFF3, GFDI] HCA3-O E3 [GFCFFE]
CPCO0DT || 000E 02 ES [FRD3, GFCFDI, GFCFPL FRDI1] HCA3-O || CPCO00ET | Q0B || 0 B0 || [WSCPRDI]
Table 1. Coupling Link Summary for CPCO00DT -

You can’t migrate these 5 chpids directly from InfiniBand to ICA-SR type links.

IBM Z Systems
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Shared links vs shared channel paths

(a primer)

IBM Z Systems
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Shared Channel Paths

This is where
subchannel busy

happens.
SYSA
D\- »B CF1
SYSE D/.\ 7 shared
subchannels
Adapter 8, \
port 2, o)
CSSO, chpid -
80 Chpld 40

|IOCP Definition of a shared cf link;:

CHPID PATH=(CSS(0),80),SHARED,
PARTITION=((WSCSYSA,WSCSYSB),(=)),

CPATH=(CSS(0),40),CSYSTEM=EXTRNCF1,

AID=08,PORT=1,TYPE=CIB

IBM Z Systems
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Multiple CHPIDs on a single InfiniBand Link

CEC1 CEC2
SYSA
] Single InfiniBand cable
] |14 unshared subchannels | CF1
SYSB [ h »

This InfiniBand link carries 2 unshared chpids.

* No subchannel busy because the chpids are unshared.
* This physical link can carry 2 more chpids.*
* Generally, the same adapter type on both ends.**

IBM Z Systems
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Shared Chpids vs Shared Links

CEC1 CEC2
_ o _ _ _ SYSA Single PSIFB cable CF1
This InfiniBand link carries 4 chpids. 4 channel paths ./D
2 unshared chpids i CF2
There is also a 2" port (physical link) not shown. u

CE3 SYSB

2 shared chpids

U oW

SYSC

* InfiniBand will let you configure more than 4 chpids per port, but you should not. ICA allows max 4.

* SYSA has one chpid each to CF1 and CF2; it is not sharing these chpids with any other z/OS system on
CEC1. The CF1 partition sees 1 chpid, and the CF2 partition sees 1 chpid.

* SYSB and SYSC each have 2 chpids to CF3, but they are shared. CF3 sees 2 chpids.

IBM Z Systems
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Shared Physical Links

IBM Z Systems

Adapter 8 port 2

Adapter 8 port 1

r CPCO00D7
r GFDEV ==y pr GFPRD1 ==y p GFPRDJ ==
rGFSY S m— WSCPRD1 rVWSCPRD3 -
= 'SCSYS‘I- MSCTST1 = pWSCTSTI3 =
-L@ %
d 'SC".-'LD‘I- ’SC".-’LF“I r GFCFD m—-
r GFCFP| = = GFCF 51

r CPCO00ET

lGFDE‘.-’E— GRDE— -GREM—

[GFSYSE— WCPRDE- -WCPR[M-

rr%:S'T’SQ- '.CTSTE- -';-'-.CTSTi-
’SC".-'LEIE: QC".-'LF'E [WSCPRDI-

[ 2
SR |

Copyright IBM Corporation 2018

\’SCS'T’SI—

 F

'SCTSTI—l

p -

A
WSCPROD

A simplified view.

- all of the chpids running
through an adapter/port.

« multiple sysplexes

 z/OS partitions can
share chpids

* SYSes and CFs on
either end, or both.



Shared Physical Links Adapter 8 port 2 Adapter 8 port 1

rCPCO00D7 = CPCO00ET

F GFDEW == -GFF‘RD‘I—||-GFF‘RD3—| *GFDE‘.-’E yGFF‘F!DE—”-GFF'F!D-i—
FGFSYS] == pWSCPRD1 5 pWSCPRD3 FVWSCPRD4 =

e g Jo
N\

This link is carrying 5

ChpidS, so all 5 will run PWSCSYS1 rWS \WYSCTST34 N——/ csvs2 WSCTST2 FWSCTST4
in 12x mode not IFB3. T@
- WSCVLD1 ~y r WSCVLET 3 r GFCFDI WSCVLD2 rWSCVIPZopr WSCPROI~
g \d (® A
Al v ~ WSCPROD
- GFCFPl == 1 GFCF S| = /SCSYSI= r WSCTSTI=
A ||Aa IA A

Chpid 88 on 900D7 adapter 8 port 2, connecting to chpid 80 on 900E7 adapter 8 port 1.

Chpid 89 on 900D7 adapter 8 port 2, connecting to chpid 81 on 900E7 adapter 8 port 1.
Chpid 8D on 900D7 adapter 8 port 2, connecting to chpid 85 on 900E7 adapter 8 port 1.

Chpid 8E on 900D7 adapter 8 port 2, connecting to chpid 86 on 900E7 adapter 8 port 1.

Chpid 8F on 900D7 adapter 8 port 2, connecting to chpid 87 on 900E7 adapter 8 port 1.

IBM Z Systems
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Shared Links, Shared Chpids

"8 WSCPRDI : PRD1 : Coupling Link Detail

Sysplex Name (WSCPROD
SYSID |PRD1
CF Name (WSCPRDI

Link Configuration

Why are 3 of
these chpids
in 12x
mode?

Subchannels per chpid

Chpids

Subchannels

Distance(km)

IBM Z Systems
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Chpid 88 runs
on that link we
just saw,
which carries
5 chpids.

Cecid Machine Type
CPC900D7 2827-504
CPC900ET 2827701
CF Study Interval |2016-03-04 14:00:00 00:15:00
Ehannel Paths )
Current Sysplex Member LinkTyp Coupling Facility
SYSIDs CECID | Ada..|Port| Chpid CECID |Adapt.) Port Chpid
Link Type  [IFB3-12x, IFB-12x] PRD1,PRD3 |CPCI00D7| 08 | 02 a8 IFB-12% |(CPCO00E7| 08 01 a0 y
FRU T, FRUS [P UL L2k u k=l=] IFO- 124 [T UL T e ul k=LY
PRD1,PRD3 |CPCO00DT| 0A [ 02 | AB IFB-12x |CPCO00E7| 0A 01 AD
7 PRD1,PRD3 |CPCO00D7 0B | 02 BE |[IFB3-12¢|CPCY900E7| 0B 01 BO
4
28
0.0
Utilization Current
CF 9.4%
Sysid 26.6%
Subchannel 0.7%
Requestsisec Current
3ync 2873.99
Async 3955
Total 3269.49
Semvice Time (usec) Current
sync 15.88
AsynC 213.35
Average 3976

Noted in

CF1000 CF Health Check
PLEX1012 Links Summary




CF1000 CF Healthcheck for WSCPRDI

Links Rule 6 notices that there are different speed links.

Links Rule 6 - Mixed Link Speeds - Caution
For some WSCPROD svsplex members, ink speeds between WSCPERDI and that svsplex member operated
| at different speeds. This may be as intended, however it can make transaction speeds less consistent.
| SYSID links chpids AMbs/sec LinkTvpe
— | [BE] 3,000 IFE3 protocol, adapter type HCA3-O
3 [958, A8, 98] 1,000 IFB-12x linktvpe, adapter type HCA3-O
PRD2 2 f/a 0. 400 ICIC
| [BE] 5,000 IFE3 protocol, adapter type HCA3-O
FRDS 3 [958, A8 O8] 1000 IFB-12x linktype, adapter type HCA3-O
PRI 2 f/a 0,400 IC IC

IBM Z Systems
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PLEX1012 Coupling Links Summary

Shows you why chpid 88 is running in IFB-12x, not IFB3, link speed.

Svsplex Member Coupling Facility
LinkTvpe
CECID (Adapter |Port (Chpids Svs/CF CECID |Adapter |Port|Chpids| Svys/CF
30 [GEP1, 5§Y31, GFFP3, PRD3, PEDI1, GFDI] HCA3-O 40 || [WSCSYSE]
32 [GEP1, GEP3, PRI, PRDI, GEDI1] HCAZ-O 42 |[[WSCPEDE]
CPCR00DT|| 0003 | 01 CESR893BT| 0003 | 02
34 [GED1] HCA3-O 44 [GECEDE]
23 [GEPL. GEP3. GEDI] HCA3.O 45 [GECEFPE]
38 [PRD3, GFCFDI, GFCFPI, PRI, GFCESI] HCAZ-O 30 ||[WSCPEDI]
CPCSOODT|| 0008 | 02 CPCROOET || 0003 [ 01 -
3% [[3Y51, PED3, GFCEDIL, GECEPL PRD1, GECESI] | HCAS-O 51 [WSHCSYSI]
Svsplex Member Coupling Facility
LinkTwvpe
CECID | Adapter | Port | Chpids Svs/CF CECID | Adapter || Port | Chpids Svs/CF
83 [GFP2, GFP4, GFD2, GFS2] aull 8D [GECFsI]
CPCODOET | 0008 01 86 [GFD2] aull CPCO00DT || 0008 02 3E [GECFDI]
87 [GFP2, GFP4, GED2] aull 3F [GECEFT]

(because there are 5 chpids configured on CPC900D7/8/2 link to CPC900E7/8/1)

IBM Z Systems
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CFLOO5 CF Link Topology Report

IBM Z Systems

Looking at the link
from CF WSCPRDI
To z/OS PRD1

ProcID CPCO00D7
2827-504

z/0S8:GFD1

z/0S:GFP1

z/08:GFP3

ProcID CPCO0OE7
2827-504

z/05:GFD2

z/0S:GFP2

z/08:GF51

IFB-12x

z/05:GFP4

Z/OSFRD1

CHPID
Sharing

PRD1 and PRD3 CPC900D7 share 4
chpids to the WSCPRDI coupling facility
on CPC900E7, running over 4 different
physical links.

z/OSFRD3

z/Q8:GFS2

Z/0SPRD2

z/08:5Y51

Z/OS:WSCTST1

Z/0OSPRD4

z/08:8Y52

Link
Sharing

Copyright IBM Corporation 2018

Other z/OS systems and coupling facilities
are using other chpids which also run over
these same 4 physical links.

zZ/0S:WSCTST3

il
0008/02 ooglafm
Pchid 0705
[FB-12x IFB-12x
Chpid 98 Choid 00
0009/02 = o1
Pchid 070F, | 00
[FB-12x IFB-12x
Chpid A8 )
, Chpid A0
e 000A/01
Pchid 0717
[FB3-12x IFB3-12x
Chpid B8 :
, Chpid B0
0008/02 000B/01
Pchid 0720

Z/OSWSCTST2

GFCFDI

GFCFPI

JARldl 4

GFCFSI

zZ/OSWSCTST4

WSCPRDI

WSCSYSI

> D

WSCTSTI




CF Link Migration

« Start planning the move to ICA and CE-LR now.

* Moving from IFB to ICA links? both ends must be z13 and above.

* Migrating IFB links to z13? z13 cannot carry as many IFB per book.

« Ask for current IOCP decks for all machines, including standalone CF machines.

* Replace chpids one for one.

e CF Health Check — Subchannel Busy? Configure more chpids and share less. Or
reduce chpids per CF-SYS connection, but share with fewer partitions.

* One power source per adapter (not port), so minimum two adapters per CPC.

* Maximum 4 chpids per port 2 CF Health Check — Subchannel Mixed Linktypes

IBM Z Systems
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Support in zCP3000

« Channel Path data is already in CP3KEXTR and zCP3000.
» Look for problems flagged in the CF Healthchecks.
« Use the physical link based reports, like topology.

« Modeler will need to supply some configuration information.

Performance data is currently reported for CF-SYS. Itis *NOT*
reported per channel path. There is no way to tell you, for example,
how much traffic is going over chpid 88.

IBM Z Systems
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Solving Sysplex Questions with zCP3000

Reference Slides

* Recommended Graphs and Graph Index

* Connectivity Reference : Max Supported Coupling Links
 What is Coupling Thin Interrupt, anyway?

e Dispatch Modes, Effective CPs

* Urls, Contacts, and how to stay informed.

IBM Z Systems
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Sysplex Graph Recommendations

Probably in every study
» zCP3000 main view : Topology
« per CPC (Coupling Links window): Coupling Links Summary PA Mode
*Sysplex Logical window : Sysplex Topology, Coupling Summary PA and QM Mode
* For each CF : CF Sl_Jmm_ary, CF Health Check, OM only

CF Migration Summary report
Look for areas of interest - CF Link Summary, Link Migration

- Thin Interrupt Effect Comparison

e CF Structures Table
* CF Link Topology

 Service Time for Synchronous Structures
* Request Rate by System over Time

- Coupling Adapter Summary * Request Rate by Request Type and System

Drill down in areas of interest
» CF Logical Utilization over Time

» Advanced CF (shared ICF)

» Subchannel Busy

* Lock Contention % of Requests

« Synchronous Intensity

 Delayed Requests

» Busiest Structures with Queue Time

» Synchronous Service Time (Link)
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Index to recommended Graphs

zCP3000 main view
* INV1012 Topology

2CP3000 sysplex view PA Mode
* PLEX1007 Sysplex Overview PA and QM Mode
e PLEX1008 Sysplex Coupling Summary QoM only

* PLEX1005 Sysplex Aggregation

CPC Coupling Links Window
e PLEX1012 Coupling Links Summary

CF Window
* CF1014 CF Summary
CF1000 Health Check Analysis
CFQ100 CF Migration Summary report
CF1027 Thin Interrupt Effect
CF1010 Structures Table
CF1001 Logical Utilization over Time
CF1020 Advanced CF Utilization
CF1017 Subchannel Busy
CF1015 Delayed Requests
CF1012 Service Time for Synchronous Structures
CF1009 Request Rate by System over Time
CF1004 Request Rate by Request Type and System
CF1016 Busiest Structures with Queue Time

IBM Z Systems

Structure Window
« STR1015 Lock Contention %
« STR1017 Synchronous Intensity

CF Link Window
« CFLOOS CF Link Topology
* CFLOO1 CF Link Summary
 CFQLOO1 Link Migration Comparison
* CFL0O12 Synchronous Service Time

Copyright IBM Corporation 2018



CF Connectivity Reference

Max Supported Coupling Links

z14 z13s z13 zEC12 zBC12 z196 z114 :z10 29

IC 32 32 32 32 32 32 32 32
CELR 64 32 32 n/a n/a n/a n/a n/a n/a
ICASR 64 32 40 n/a n/a n/a n/a n/a n/a
HCA3-O LR

(1x) 64 32 64 64 32 48 32 n/a n/a
HCA3-0 (12x) 32 16 32 32 16 32 16 n/a n/a
HCA2-O LR

(1x) n/a n/a n/a 32 12 32 12 32 n/a
HCA2-0 (12x) n/a n/a n/a 32 16 32 16 32 n/a
HCA1-0 (12x) n/a n/a n/a n/a n/a n/a n/a n/a 16
ISC-3 n/a n/a n/a 48 32 48 48 48 48

Max chpids 512 256 256 128 128 128 128 64 64

Link = Port (2 ports per adapter, except 4 port IFB-1X on HCA3-O LR)

IBM Z Systems
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Coupling Thin Interrupt

Starting with zBC12 and zEC12-GAZ2 the arrival of an unsolicited signal
on a Coupling Facility link will generate an interrupt.

« Both z/OS and the Coupling Facility can exploit this.

« CF and z/OS exploitation are independent of each
other.

« 7/OS support mainly benefits low weight partitions

* For Coupling Facilities, it benefits CFs sharing CPU
resource

* |t does not benefit CFs with dedicated engines.

IBM recommends:
» Use dedicated engines for production CFs
» Otherwise enable Coupling Thin Interrupt for all CFs

IBM Z Systems
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CF Dispatch mode - Polling

‘Reqgular” Sharing - Both CF1 and CF2 have DYNDISP=0OFF

___________________________________________________________________________________________________

Interval time
LPAR Time Slice 1 LPAR Time Slice 2

Work Work Polling for work

A CF Busy CF Wait
Work Work Polling for work

A CF Busy CF Wait

Default LPAR Time Slice
12.5-25ms

New lock request

= =T
O I I

EFFCP =~ 0.5 engines
cppcp = (CEBusy * CF waif) | CF (LPAR) Utilization = 17.5%
Interval time CFCC Busy = 35%

Big difference in scale : microsec (sysplexOp) vs millisec(LPAR slice)

IBM Z Systems
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Effective CPs vs Entitled CPs

(CF Busy + CF Wa|t) EFFCP =~ 0.5 engines
CF (LPAR) Utilization = 17.5%

CFCC Busy = 35%

Effective =
CPs Interval time

Entitled engines =relative weight / # of shareable engines of that
type

* The engine equivalent of what the partition is entitled to.
* Not the same thing as capping.
* Partition can receive more or less than entitlement.

It's what LP mgmt is trying to deliver, if the partition wants it.
And the partition is configured to be able to use it.

Don’t ignore this zCP3000 msg:
“Weight indicates more capacity than can be provided with the LCPs defined for ICF pool”.

IBM Z Systems
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CF Dispatch mode - Dynamic CF Dispatch

CF1 has DYNDISP=OFF & CF2 has DYNDISP=ON

Default LPAR Time Slice : 12.5 — 25 ms Default LPAR Time Slice : 12.5 - 25 ms

Work ~ Work Polling Work  Polling Work ~ Work Polling Work  Polling

AN

CF2 goes back to sleep.
For CF1:
What happens

EFFCP =~ 0.85 engines to this Lock
2

CF (LPAR) Utilization = 45% request *

CFCC Busy = 56%

IBM Z Systems
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CF Dispatch mode - Thin Interrupt

Both CF1 and CF2 have DYNDISP=THININTERRUPT

Work is done. Go to sleep. Poll for work. Nothing to do. Go to sleep.

A Work Work Work |] I Work Work

r
Work Work Work
/ ()

Work is done: go to sleep.

IBM recommends:

New work arrives » Dedicated engines

» Otherwise Thin
Interrupt

IBM Z Systems
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Impact of Thin Interrupt

Average Asynchronous Service Time by Coupling Facility

700 4

DYNDISP=ON

s00

microseconds

200 1+

100 ¢

]
3232074 D3E402094-  03247004- 032472004 O3ES2014-  O3@6/2014-  0IFE04- 03604 03TRE0IA-  032A0I04-  0A9TIN4- EETEA04-  0EETA04-  D3ZER0d-  03FEE0- 032872014
23.45.01] 07.00.00 15.00.00 Z300.00 Droo.oon 15.00.00 23.00.09 07.0b0.00 18.00.00 Z300.00 07.00.00 15.00.00 Z3 0000 or.ooog 15.00.00 Z300.00

* Frank Kyne, Share Session 15602: The Skinny on Coupling Thin
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How to stay informed

zCP3000 Google Group (private)
https://groups.google.com/forum/#!forum/zcp3000

Release announcements, comments, urgent problems, ideas, whatever.

IBMers
) Online e St
Program WebPage Download | User's Guide Education Change Notification
2CP3000 # Download 0P3000 Libra & Subscribe [ Unsubscribe
v06/16 06/24/2016 01/31/2013
Demos and Labs

ALWAYS pull down the latest version of CP3KEXTR and
zCP3000 when starting a new study.

IBM Z Systems
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https://groups.google.com/forum/#!forum/zcp3000

Useful links

IBM W3 PartnerWorld
zCP3000 Download & Doc PRS1772 PRS1865
zCP3000 Demos and Labs PRS5318 PRS5319

Barbara Weiler’s white paper on Coupling Thin Interrupts
https://www-03.ibm.com/support/techdocs/atsmastr.nsf/\Weblndex/WP102400

Frank Kyne: The Skinny on Coupling Thin Interrupts
https://share.confex.com/share/123/webprogram/Session15602.html

Other CPSTools Education & Downloads available at:

IBM - http://w3.ibm.com/support/americas/wsc/cpsproducts.html
BPs - https://www-304.ibm.com/partnerworld/wps/serviet/ContentHandler/tech PRS1762

Contact: cpstools@us.ibm.com
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http://w3.ibm.com/support/americas/wsc/cpsproducts.html
https://www-304.ibm.com/partnerworld/wps/servlet/ContentHandler/tech_PRS1762
https://www-03.ibm.com/support/techdocs/atsmastr.nsf/WebIndex/WP102400
https://share.confex.com/share/123/webprogram/Session15602.html
http://w3-03.ibm.com/support/techdocs/atsmastr.nsf/WebIndex/PRS1772
https://www.ibm.com/partnerworld/wps/servlet/mem/ContentHandler/tech_PRS1865
http://w3.ibm.com/support/techdocs/atsmastr.nsf/WebIndex/PRS5318
https://www.ibm.com/partnerworld/wps/servlet/mem/ContentHandler/tech_PRS5319

