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Agenda
= Introduction/Background
= Implementation considerations z10 to z196
= Consolidation
= Performance
= Hardware feature comparison HCA2 to HCA3
= Experiences and observations

= 7196 general performance
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Introduction/Background
George Handera - SE Capacity

Aetna has 2 datacenters - 25 miles apart
°14 - 2817
« Each datacenter has a pair of external CF CECs

* One datacenter has 1 SYSPLEX over 8 CECs - heavy Datasharing

« Second datacenter 6 SYSPLEXES over 6 CECs - Datasharing load is light
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Est Instr |Est
Prb |Cmplx |Finite |Est Rel Mest

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

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

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

107 Relatve TR Capacity Rato Of Dedicated Vs Shared

CPI — Cycles per Instruction
Prb State - % Problem State

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

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

Est Instr Cmplx CPI — Estimated Instruction Complexity CPI (infinite L1)
MEMP - % sourced from Memory

Est Finite CPI — Estimated CPI from Finite cache/memory . o :
Rel Nest Intensity — Reflects distribution and latency of sourcing from shared caches and memory

Est SCPL1M — Estimated Sourcing Cycles per Level 1 Miss
LPARCPU - APPL% (GCPs, zAAPs, zIIPs) captured and uncaptured

L1IMP — Level 1 Miss % . .
Eff GHz — Effective gigahertz for GCPs, cycles per nanosecond

L15P — % sourced from Level 2 cache
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Implementation considerations z10 to z196

* |CB4 Links no longer supported on the z196
processor. Infinilband becomes the Link of choice.

« HCAZ2 fanout cards were initially available and
provided acceptable performance. Expectation
was some degradation when converting from
ICB4 technology.

« HCAS fanout cards were available Sept 10 2011
with significant performance improvements.

« HCAS3 fanout cards are compatible with HCA2.

« STP must be implemented before introducing a
2196 processor.
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STP Configuration/Comments

Time Source
*  We use a pair of HMC’s as our NTP Servers
« HMC'’s use a PPS server as their time source
External CF CPCs are used for the PTS/CTS and BTS roles
« This ensures that a maximum stratum level of 2 (CF links)

Role player CPC’s (PTS/BTS/Arbiter) must be connected (we use
timing only links on the z/OS CPC’s

STP uses UTC times only, adjustments for zones or daylight
savings time are artificial. If you schedule a DST adjustment for
10AM the user clocks adjusts but the UTC time show 10:00:01 one
second later

NOTE: Driver 93 provides additional protection extending the inability to
POR a CTS server to the other role players
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STP

0@9 Adjust Time Zone Offset - ZFM1

~ Current Time Zone

Time 7—°n9|(UTC-05:00) Eastern Time (US & Canada) (EST/EDT) 1] Define...

~ Clock Adjustment for Daylight Saving Time
Daylight saving time offset (hours : minutes):1 : 00
O Automatically adjust

O Set standard time
@® Set daylight saving time

- Schedule

O Change immediately
® Schedule change on:

Date|11/6/11 =
Time|06:00:00 AM|

- Scheduled Clock Adjustment for Daylight Saving Time

Local time name: EST:
Offset (hours : minutes):0 : 00
Scheduled time (UTC): | 11/6/11 10:00:00 AM

OK || Cancel | | Help
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INFINIBAND

Consolidation and Performance



Windsor Computer Center
CPU Configuration

Pre PSIFB
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Windsor Computer Center
CPU Configuration

Pre PSIFB
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Windsor Computer Center
CPU Configuration

Post PSIFB SYST 71 IBM 2097/E56
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PSIFB Connectivity

CF2

PSIB PSIB PSIB
AID =09 AID = OA AID =0B
cC Cc CC C c C
S H Ay MH E E
PlL|B] O L A B| | | | | A| B| |
MMM@J @ G 2°’/ &4
. R | M
’ 2 FA&FB 1\ 9 | N NOTE: SOLID'LIR&S ARE
PAN .7 ARENEW ' l SO PHYSICAL NECTIONS-
. FOR EHL v | AN DASHED =Y 0%
< re \\I‘A_Aﬁ I ! LS A
+{ RORT? /2 RORT ] {PORTi E  PORT 2 Y ORT 2 E R
odod | | |08|od [ ]fed 11 | |1Al [ 7173 | | |7d7ﬂl |
W W A'A
AA AA (A A e cE
PSIB| PSIB EE E PSIB| PSIB E 5 o PSIB| PSIB 4 o
AID= 0AAID= 1?2 6 2 AID= 0QAID=1C 3y AID= 0AAID= lii3/ 1
9,9 9,9
L g 1l 1 L |ﬁ+||,m N ok |
i ! I //
\\ ,' ,’ : / N2 NOTE: SOLID LIN‘ES
i . PHYSICAL NNECTIONS-
w M ' s N DASHED,Z LOGICAL
U ORI T BORT2 ‘ TI K ’; rpRTz N ’ PORTT  “TrgRTz Q PORTL 7 PRRT2
24|88| F8| 00 08|F6 25 89 26 02 03 04 27| | 04 05| |
ciclicilicyclc C C Cl C
M S HA"™M H I\/I S H S| M E E
O P L B O L O P L L B CjJoO A B
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Pre Z196 - Z10 AllICB4 (1 SYSPLEX)

Z10
z/OS

Z10
z/OS

Z10
z/OS

Z10
CF

Z10
z/OS

Z10
z/OS

Z10
z/OS

Z10
CF

CF has identical link
structure (not Shown)

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

15
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Migrating from ICB4 to Infiniband and Beyond
Z196 and PSIFB connectivity introduced to the SYSPLEX

Z10 Z10 Z10
zIOS z/0S z/I0S Z10 Z196
CF CF
1
Z10 Z10 Z10
z/OS z/0S z/0S Z10 Z196
CF \ CF
CF has identical link
structure (not Shown)

New Z196 CF CPCs installed and PSIFB connectivity was implemented

In addition to the Z10 ICB4 links.

16
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z/OS CPC

AID 1D

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

PORT 1 PORT 2 in your existing CF
configuration
1112(13 | 14 21 22|/ 23| 24
1] 2| 3]4]|
| N \\ | N \
PORT 1%+~ PORT 2 PORT 1%« -~ PORT 2

1] 2| 34
|
|
|
|
|
|

. AID-08

AID*-08

CF1A - LPAR |CF1B - LPAR CF2A - LPAR |CF2B - LPAR
CF1 CPC CF2 CPC

17

One Cable is used to supply connectivity to 2 CF LPARs on the same CPC
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Switching from ICB4 to PSIFB

« Alter the CFRM Policy to include the new Coupling Facility LPARS

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

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

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

 Observe

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

18
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Results/Recommendations

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

« CF Processor Utilization decreased dramatically due to a reduction
in the MP effect and the increased cycle rate on the z196

«  We went from 2 CF only CPCs each having an LPAR with 5 dedicated
engines, to a configuration with 2 LPARs on each CPC...

« Each CPC had a 2 way and 3 way dedicated engine configuration.

 The 3 way is targeted with our “Loved ones” (SYNC)
The 2 Way gets the ASYNC traffic.

Note: CFs only know they have a request. They do not know if the
request is SYNC or ASYNC, but the z/OS LPARs do. Sharing SYNC
and ASYNC requests tends to increase the ASYNC service times.

19
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Migrating from ICB4 to Infiniband and Beyond

Samples: 60 Systems: 10 Date: 04/20/11 Time: 16.01.00 Range: 60 Sec

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

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

0. : 306
. : 306
12, : 306
8. : 2206
24 . : 306
13. : 2206

20
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Migrating from ICB4 to Infiniband and Beyond

Lock Structure Comparison - Peak Hour

Heslk of Day of Feqs - Feq Tims

Year Month Synch - Synch jAasynch - Asynch Utilization Asynch AVESYTH |Asunch BVEASYTHM — Total

Day Tot Sync Tot Sync Time Ave Sync
Requests Seconds Time
14 184,834,753 2292 12.4
20 200,053,247 1941 9.6

- Total and SYNC request rate increased

 Total SYNC service time decreased

« Average SYNC service time dramatically reduced 21
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Migrating from ICB4 to Infiniband and Beyond
Summary of 12 hour Weekday Activity for SYNC and ASYNC Activity

vear of Wesk of Day of Redqs - Req Time

Century YVear Month _T%PE_ Synch - Synch Asynch

11
11

Fag Tims
- Asynch

91692 954
F998Z 040

171658 .02

Fequests
Changed from
Synch to
fsunch

2753375
8541720

FE9510E

Requests
Completed
- Total

T1F207I56E
FrA1573204

14954857259

S403693742
SRAEEIZTED

112892868502

FET9.144
694584 839

1428832 .78

16456224532
18EEaZ80683

FF12220895

AWVESYTH

LDOQD1 45690
Mojololoy Esiols

AWEASYTH

Mojclolol=t=taye g

LDDO047399
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Migrating from ICB4 to Infiniband and Beyond

Intro to HCAS3

Machine needs the GA2 - Driver 93
Compatible with HCA2 Fanout card
Runs Multiple protocols - HCA2 and IFB3
Two card types HCA3-12x and HCA3-LR
Comments

« LR fanout cards may be defined with 7 or 32
subchannels. 32 should only be used for distance

LR fanout cards have 4 Ports, and use standard Ficon

e The HCAS3 - 12x cards use the same PSIFB cables as
the older HCAZ2 12x cards.

3

23
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Migrating from ICB4 to Infiniband and Beyond

HCAS3 Test Results
HCAZ2 Mode - CF on 2817
HCA2 Mode - CF on 2097
HCA3 MIX of LR and 12X Channel definitions
HCA3 12X
HCA3 LR comparison (a CF utilization story)
Duplex

Activity driver requests were consistent for all tests

All activity was completion based (zero think time)

24
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Migrating from ICB4 to Infiniband and Beyond

Test Environment

Samples: 1800 System: AES2 Date: 09%/21/11 Time: 20.30.00 Range: 1800 Sec

Partition: AEG2 2817 Model 734
CPC Capacity: 3134 Weight % of Max: **++ 4h Avg: 626 Group: Z15WCAP
Image Capacity: 3130 WLM Capping %: 0.0 4h Max: 1532 Limit: 3130

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

*CPp 38. . 88.1 58.
AES1 17. . . . 48 .7 48.
AES?Z 17. . . . 48 .6 48.
AES3 2. . . . 0.6

AEGS4 2. . . . 0.3
PHYSICAL

*IFL
AEVM
AEV2Z
PHYSICAL

Two 17 way 2817 processors were used to run a batch
and CICS/DB2/MQ workload
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Migrating from ICB4 to Infiniband and Beyond

HCAZ2 Performance - CF on 2817
Samples: 1800 Systems: 2 Date: 09/21/11 Time: 15.00.00 Range: 1300 Sec

CF Policy: BOLICY2 Activated at: 09/14/11 17.40.19

Coupling Facility ProCcessor Request | - Storage --

Type Model Lvl Util% Def |Shr Wgt Effect |Rate S5ize Avail

362K 206G 186G

2817 M489 17 OFF |39.6 3 0 3.
CFC5 2817 M489 17 OFF 0.0 2 0 2.

0
0 206G 186G
3.

Samples: 1800 Systems: 2 Date: 09/21/11 Time: 1 Range: 1800

CF: CFC4 Type ST System CF --- Sync ---
Util Rate Avqg
Structure Hane % Serv

DSHDBMG GBP20 18.5 18
17
18
DSHDEMG GBP21 . 15
15
15
DSHDEMG GBP2Z . 15
15
15
DSNDEMG LOCK1 . 11
11
11

oot T i S o Y e Y - N ot e Y o Y = R - O - [ e |
vt Y B R v R i R o [ e N e Y e R i Y i [ o |
o+t T v I = Y - i O -0 I i N = Y - i O -t [ i |
| o o e R s s [ o Y conss R e ) s R o [ o |
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Migrating from ICB4 to Infiniband and Beyond

HCAZ2 Performance - CF on 2097
Samples: 1800 Systems: 2 Date: 08/21/11 Time: 20.30.00 Range: 1800 Sec

CF Policy: POLICY2Z adctivated at: 09/14/11 17.40.18

Coupling Facility Cessor Request | - Storage --
Type Model Lvl Util% Def Bhr Wgt Effect |Rate Size Avail

2087 E40 16 54.4 0 JeOE | T841M 6356M
2087 E40 16 0.0 0 T841M Te33M

Samples: 1800 Date: 09/21/11 Time: 2 Range: 1800

3.
2.

CF: CFE1l System CF - 8ync -—-
Util Rate Avg
Structure Name % Serv

DSNDBMG GBPZ20 21.8 22
21
23
DSNDBMG GBP21 . 18
19
18
DSNDBMG GBP22 . 18
195
18
DSNDBMG LOCE1 . 13
13
13

[ R e B . B e o [ Y e Y s Y e [ Y
[ I e e s e [ e R e Y e Y T e
[ R e B . B e o [ Y e Y s Y e [ Y
e el el e e e e e O e e T e i e
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Migrating from ICB4 to Infiniband and Beyond
HCA3 Performance - LR and 12X IFB3

Samples: 1800 Systems: 2 Date: 09/26/11 Time: 12.00.00 Range: 1800 Sec

CF Policy: POLICYZ Activated at: 09/14/11 17.40.19

Coupling Facility Processor Request | - Storage --
Type Model Lvl Util% Def|S5hr Wgt Effect |Rate Size Avail

28117 M4% 17 OFF . 0 3.0 351K 20G 186G
M489 17 OFF . 0 2.0 189G

Samples: 1800 Systems: 2 Date: 09/26/11 Time: 12.00.00 Range:

CF: CFC4 Type ST System CF - Sync ---
Util Rate Avqg
Structure Name % Serv

DSNDBEMG GBP20 19.0 17
17
17
DSNDBMG GBP21 . 16
16
16
DSNDBMG GBP2Z . 16
16
16

DSNDBMG LOCK1

e Y e Y e Y e Y e Y e Y e Y e Y i Y e Y e [ e
e R e R e Y e TR e Y e Y e Y e Y i R e Y e [ o
e Y e Y e Y e Y e Y e Y e Y e Y i Y e Y e [ e
< R = B e R e [ e I = [ o Y e I <o (R o R S [
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Migrating from ICB4 to Infiniband and Beyond
HCA3 Performance - LR and 12X IFB3

¥

RMF Coupling Facility - Subchannels and Paths

Details for System : AE91

]
2

Coupling Facility : CFC4
Generated : 10
In Use : 10
Max 156

ath IDs : C1 C3 C3 c1 14 15 0D OE
Types : CIB CIB CIB CIB CIB CIB CIB

Press Enter to return to the Report panel.

CHPIDs are used in the sequence shown

When all subchannels are used the on a CHPID, the next
CHPID isused. TYPE MATTERS!!

'..Er
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Migrating from ICB4 to Infiniband and Beyond
HCA3 Performance - 12X IFB3

Samples: 1800 Systems: 2 Date: 09/26/11 Time: 13.00.00 Range: 1800 Sec
CF Policy: POLICY2 Activated at: 09/14/11 17.40.19

-——-—- Coupling Facility Processor Regquest - Storage —-
Name Type Model Lvl Def|Shr Wgt Effect Rate Size Avail

CFC4 2817 M43 17 OFF 3 0 399K 206G 138G

3.0
CFC5 2817 M489 17 OFF 0.0 2 0 2.0 206G 19G

Samples: 1800 Systems: 2 Date: 05/26/11 Time: 13.00.00 Range: 1800

CF: CFC4 Type ST System CF --- Sync --—-
Util Rate AvVqg
Structure Name % Serv

DSNDEMG GBFZ20 21.1

=

DSNDEMG GBFPZ21

DSNDEMG GBPZ22

DSNDEMG LOCKI1

LA LA LA 00 =] m] ] o] =] 0000 00
e RO e R v IR et R v R e Y e Y i Y e ) v R e ) e
e RO e R v IR et R v R e Y e Y i Y e ) v R e ) e
oo IR e R e [ wtic Y o Y vt Y i Y vt Y e Y et [ e ) e
oo IR e R e [ wtic Y o Y vt Y i Y vt Y e Y et [ e ) e

[N T o LRy [ R I B R R
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Migrating from ICB4 to Infiniband and Beyond
HCAS3 Performance - 12X IFB3 - 12 Hour Summary

—————————————————————————————————— Sysplex Name=REPLEX04 Time Zone=1

Year of Week of Day of

Year Month

Day Tot Sync Tot Sync Time Ave Sync
Requests Seconds Time
15 6,463,998,487 76,191 11.8
21 6,003,154,530 32,892 5.5

Saved almost an hour of CPU per hour - resource and MSU'’s 31
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Migrating from ICB4 to Infiniband and Beyond
HCA3 Performance - LR

ISamples: 1800 Systems: 2 Date: 09/26/11 Time: 14.30.00 Range: 1800 Sec

CF Policy: POLICYZ Activated at: 09/14/11 17.40.19

Coupling Facility Request | - Storage --
Type Model Lvl Util% Def §$hr Wgt Effect | Rate Size Avail

2817 M489 17 36.3 3 0

332K 206G 186G

3.0
M48 17 0.0 2 0 2.0 200G 189G

Samples: 1800 Systems: Date: 09/26/11 Time: 14.30.00 Range: 1800

CF: CFC4 Type ST System CF |--- Sync ---
Util Rate Avg
Structure Name % Serv

DSHDEMG GBF20 18.8 23
23
23
DSHDEMG GBFZ1 . 20
20
21
DSHNDBEMG GBP22 . 21
21
21
DSHNDBMG LOCE1 . 12
12
12

e Y e [ e Y e Y i Y i [ e Y e Y e Y i Y e [ e
e Y e [ e Y e Y i Y i [ e Y e Y e Y i Y e [ e
e Y e [ e Y e Y i Y i [ e Y e Y e Y i Y e [ e
[ - [ - R S R R s - [ s R s R s i =
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Migrating from ICB4 to Infiniband and Beyond

[ Duplex Test Statement J

PLEASE NOTE

All Duplex testing was performed with ICP (memory to
memory) links. Results are provided to demonstrate the
Impact of implementing SYSTEM MANAGED DUPLEX.

SYSTEM MANAGED DUPLEX is avoided at our shop
and due to the number of physical cards had available
for testing | made the choice to use ICP links.

External CF’s allow the DB2 lock structure to be
recovered from IRLM virtual storage, eliminating the
need for duplexing the structure.

33
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Migrating from ICB4 to Infiniband and Beyond
HCA3 Performance - HCA3 IFB3 - Duplex (primary)

Coupling Facility Processor Reguest - Storage
Type Model Lvl Util% Def Shr Wgt Effect Rate Size Avail

M49
M49

Coupling Facllity Processor Request - Storage -—-
Type Model Lvl ¥ Util% Def Shr Wgt Effect Rate Size Availl

(i} - Il < hd L B
y fu U ¥ P i o

. | o —— I— - - = P =

P o = | | H | ; |
£ 2 A4 Ly A L P o L o L

Only 33.7% utilization on 3 engines to do 399K simplex requests

IMPORTANT - ALL CF to CF duplex Communication was performed on ICP Links providing better performance than Physical links
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Migrating from ICB4 to Infiniband and Beyond
HCA3 Performance - HCA3 IFB3 - Duplex (primary)

CF: CFC4 Type ST System --- Sync ---

Structure Name

DSNDBMG GBPZD

DSNDEMG GBP21

DSNDBMG GBPZ2

DSNDEMG LOCK1

b R = B =R -
[ S R R R

==
s I s I s I i [ s Y s R s [ s I s |
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=

ot

| =R = S =
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Note: Service time on software managed duplex is still within the
Sync threshold of 26 Mics, but the critical lock structure has largely
turn Async due to system managed duplex
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Migrating from ICB4 to Infiniband and Beyond

Flashback to HCA3 Performance - 12X IFB3 - SIMPLEX

DSNDBMG_LOCE1

* Duplex sync/async rate was 75K/124K total of 200K

* Duplex sync service time was 33 mics
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Migrating from ICB4 to Infiniband and Beyond
HCA3 Performance - HCA3 IFB3 - Duplex (secondary)

Coupling Facility Processor Request - Storage --
Type Model Lvl Dyn TUtil% Def Shr Wgt Effect Rate Size Avail

Type ST System CF --- sync ---
Util Rate Avg
% Serv
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Migrating from ICB4 to Infiniband and Beyond

!],5J Analyze Channel Information - PCHIDO700

Channel type:

Partition |D:

MIF image ID:
Channel mode:
CSS.CHRID:
PCHID:

CPATH:
CSYSTEM:
LSYSTEM:

State:

Status:

Image chnl state:

Image chnl status:;

Error code:

Ber inbound:
Ber outbound:
Mode type:
MNode status:
Flag/parm:
Type/model:
MFG:

Plant:

Seq. number:
Tag:

World wide node name:
World wide port name:

Coupling owver

InfiniBand

01

1

Shared
0.05
0700
0.10

Z4m

Z7M
Cnline
Operating
Online
Operating
o]0]

0

0

Self

Walid
10000105

002817-M49

IBM
02

000000091D%6

8005

‘0K: | | Error Details... | Refresh |

Hardware type:
Hardware subtype:
2 byte control unit
link address defined.

Absolute address:

IFCC threshold:
Channel linlk address:

Temp error threshold:

Suppress:
SAP Affinity,

Card description:

Mode type:
Mode status:
Flag/parm:
Type/model:
MFG:

Plant:

Seq. number:
Tag:

World wide node name:
World wide port name:

Qo

Qo

Mo

000000009F5C2400

10

Qo

0
0000000000000000
a8

Parallel Sysplex using
InfiniBand, optical (2
by 2)

Attached

Yalid

10000410
002817-M49
[BM

02
000000091036
8010

Driver 86 version

no card detall

38
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Migrating from ICB4 to Infiniband and Beyond

!LEP Analyze Channel Information - PCHID0714

Channel type:

Partition 1D:

MIF image 1D:
Channel mode:
CSS.CHPID:
PCHID:

CPATH:
CSYSTEM:
LSYSTEM:

State:

Status:

Image chnl state;
Image chnl status:
Error code:

Ber inbound:

Ber cuthound:

MNode type:

MNode status:
Flag/parm:

Typefmaodel:

MFG:

Plant:

Seq. number:

Tag:

World wide node name:
World wide port name:
0K |

Coupling ower

InfiniBand

a1

1

Shared
0.90
0714
0.E8
ZFM1
Z14M
Online
Operating
Online
Operating
Qo0

0

0

Self

Walid
10000190

002817-M32

IBM
02

000000091066

8090

Errar Details... | Refresh

Hardware type:

Hardware subtype:

2 byte control unit
link address defined:

Absolute address:

IFCC threshold:
Channel link address:
Temp error threshold:
Suppress:

SAP AFfinity:

Card description:

ao

oo

Mo

O00000009F5C7400

10

ao

0
0000000000000000
04

Parallel Sysplex using
InfiniBand, optical {2
by 2}

Connection Type:

HCAZ-O 12x IFB

MNode type:

MNode status:
Flag/parm:

Type/model:

MFG:

Plant:

Seq. number:

Tag:

World wide node name:
World wide port name:

Attached

Valid

100004E8
002817-M15
IBM

0z
000000091 CCE
80E8

Driver 93 version

Connection type added

39
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!],5j Analyze Channel Information - PCHID0734

Channel type:

Partition 1D:

MIF image ID:
Channel mode:
CS5.CHPID:
PCHID:

CPATH:
CSYSTEM:
LSYSTEM:

State:

Status:

Image chnl state:
Image chnl status:
Error code:

Ber inbound:
Ber outbound:
MNode type:
MNode status:
Flag/parm:
Type/maodel:
MFG:

Plant:

Seq. number:
Tag:

Coupling over

InfiniBand

01

1
Dedicated
0.EB
0734
0.90
Z14M
ZFM1
Online
Operating
Online
Operating
00

0

0

Self

Valid
100001ES8

002817-M15

1BM
02

000000091CCE

BOEB

World wide node name:

World wide port name:

{0OK: | | Error Details...

Refresh

Hardware type:
Hardware subtype:
2 byte control unit
link address defined:

Absolute address:

IFCC threshold:
Channel link address:

Temp error threshold:

Suppress:
SAP Affinity:

Card description:

00

00

Mo

O00000009F5CF400

10

00

0
0000000000000000
02

Parallel Sysplex using
InfiniBand, optical (2
by 2)

Connection Type: HCA3-O 12% IFB
MNode type: Attached

MNode status: Walid

Flag/parm: 10000490
Type/model: 002817-M32
MFG: IBM

Plant: 02

Seq. number: Q00000091DE6s
Tag: 8090

World wide node name:
World wide port name:

Driver 93 version

Connection type added

HCA3 12x when
connected to an
HCAZ2 12X

IFB indicates the
HCAS3 card is
operating in HCA2
mode

40
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!LE/J Analyze Channel Information - PCHID0704

Channel type:

Partition 1D:

MIF image 1D;
Channel mode;
CSS.CHPID:
PCHID:

CPATH:
CSYSTEM:
LSYSTEM:

State;

Status:

Image chnl state;

Image chnl status:

Error code:

Ber inbound:
Ber cutbound:
MNode type:
MNode status:
Flag/parm:
Type/model:
MFG:

Plant:

Seq. number:
Tag:

World wide node name:
World wide port name:

Coupling over

InfiniBand

01

1

Shared
0.35
0704
O.E4
ZFM1
Z14M
Online
Operating
Online
Operating
00

0

0

Self

Valid
10000135

002817-M32

|BM
02

000000091066

8035

DK| Errar Details... | Refresh |

Hardware type:

Hardware subtype:

2 byte control unit
link address defined:

Absolute address:

IFCC threshold:
Channel link address:
Temp error threshold:
Suppress:

SAP AFTinity:

Card description:

00
00

Mo

000000009F5C3400

10

00

0
0000000000000000
05

Parallel Sysplex using
InfiniBand, optical {2
by 2)

Connection Type:

HCA3-O 12x|IFB3

MNode type:
MNode status;
Flag/parm:
Type/model:
MFG:

Plant:

Seq. number:
Tag:

World wide node name:
World wide port name:

Attached

Valid

100004E4
002817-M15
IBIM

0z
000000091CCH
80E4

Driver 93 version

Connection type added

HCA3 12x when
connected to an
HCA3 12x

|IFB3 indicates the
HCA3 card is
operating in the
desired mode
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For more detailed information on Infiniband... look out
for the soon to be released Redbook

Infiniband Coupling Links on System Z

Questions?
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Appendix A: z196 Performance
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Processor Energy Comparison

MIPS per WATT 1.5

1

0.5+

O_

O Book Min Eng Configuration Zﬂ@ = =
B Book Max Eng configuration Processor Type and Book Z 1 96

» These numbers were generated by the power estimation tool.

= Power requirements and MIPS per Book were generated using a
minimum and maximum processors per book. 44
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Hiperdispatch
Hiperdispatch characteristics are an evolving science

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

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

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

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

« Z15W has 8 ICF engines

PSIFB LINKS

46
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CICS TRANSACTION KEY

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

Transaction Driver - completion based initiation

Reads MQ Queue for transaction specifications for:

= Duration

=Transaction name

= Transaction concurrency

48
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Hiperdispatch

z10/710 Hiperdispatch On/OFF (8 CP's)
1200000 -
1000000 -
- 800000
c
=}
8 600000 -
G
= 400000 +—
200000 +— |
O ]
GHDL GHC1
GHCL GHC2 GHIO GHIL  Total
Tran Name
@ z10 HIPERDISPATCH ON B z10 HIPERDISPATCH OFF
Tran GHDL GHC1 GHC2 GHIO GHI1 total tran
z10 Hiperdispatch
ON 160 598667 36133 35100 367649 1037709
z10 Hiperdispatch
OFF 144 551831 27873 27667 338888 946403
Tran delta 16 46836 8260 7433 28761 91306
% delta 11.11% 8.49% 29.63% 26.87% 8.49% 9.65%
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1400000 -
1200000 -
1000000

Tran Count

2196 Hiperdispatch ON vs OFF

\

R

800000

600000

400000
200000 -
0 4

GHDL

GHC1
GHC2

GHIO
GHI1

total tran

(8 CPs)

O z196 Hiperdispatch ON B z196 Hiperdispatch OFF

Tran GHDL GHC1 GHC2 GHIO GHI1 total tran
2196 Hiperdispatch ON 180 688194 48813 47881 433296 1218364
2196 Hiperdispatch OFF 168 596079 34169 34001 373456 1037873
Tran delta 12 92115 14644 13880 59840 180491
% delta 7.14% 15.45% 42.86% 40.82% 16.02% 17.39%
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z10 8 way vs 2196 6 way

1zooooow//"
1000000+

800000 ;
Tran Count 600000+

400000-::::
200000
0.

—

8 CPs 6 CPs

MIPS 5879 6251

Util% 90% 84%

— . .
o9 R z10 Hiperdispatch on
5 £ £ I T §
© ° 0 = B 210 Hiperdispatch
Tuning WLM or Thread concurrency g 210 Hiperdispatch on
. = B z196 hiperdispatch on
May be required P P
GHDL GHC1 GHC2 GHIO GHI1 total tran
2196 Hiperdispatch ON 172 | 604553 26864 26853 | 383130 | 1041572
210 Hiperdispatch ON 160 | 598667 36133 35100 | 367649 | 1037709
Tran delta 12 5886 -9269 -8247 | 15481 3863
% delta 7.50% 0.98% -25.65% -23.50% 4.21% 0.37%
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2817 Model Characteristics by Book

1st Book 2nd Book 3rd Book 4th Book
Max
Model | Avail SAPs | Spares | Avail SAPs Spares | Avail SAPs Spares | Avail SAPs Spares Mefr;fry
CPs CPs CPs CPs
Model
M15 15 3 2 752
GB
M32 16 3 1 16 3 1 1520
GB
M49 16 3 1 16 3 1 17 3 0 2288G
B
M66 16 3 1 16 3 1 17 3 0 17 3 0 3056G
B
M80 20 3 1 20 3 1 20 4 0 20 4 0 3056G
B
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Hiperdispatch
The z196 processor rewards your ability to hold a dispatch!
MIPS are nice but point of dispatch must also be considered

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

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

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

Tuning WLM goals or managing concurrency may be required!
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Prb |Est Instr Est Finite |Est Rel Nest
SYSID |[Mon [Day|SH |Hour|CPI [State [Cmplx CPI |CPI SCPLIM |LIMP [L2P__ |L3P [LALP |LARP |MEMP [Intensity |LPARCPU |Eff GHz |CICS
PAR1 SEP 1P 1 .0\ 31.8 2.8 4.2 50 8.5 ¥Y69.3\190 76 34 0.7 0.46 1459.4 52 QR
PAR2 SEP 1P 16\ 4.7/ 23.4 3.0 1.7 24 7.0 AN89.2/ 5.6 4.5 0.1 0.7 0.20 1546.2 5.2 Threadsafe

Benchmark Description: ¢
Comprises of CICS transactions and some Batch...
All Batch is heavy Update and running on both LPARs

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

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

Decrease of average response time by 67% (3.0x) CICS Threadsafe is an option that may help you
RMF 725 — CICS Storage Class reduqe CPU _cost for appllcab.le transactions by
Ended Transactions up 2.4x reducing switches between different TCB types
Response Time down 3.6x
SMF 113s — LPAR
CP| down 1.48x from 7.0 o 4.7 CPU MF example to supplement CICS and
L1IMP down 1.5% from 8.5% to 7.0% RMF performan cem et”CS

L2P up 19.9% from 69.3% to 89.2%

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

These numbers come from a
synthetic Benchmark and do not
represent a production workload g,
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Est Instr |Est
Prb |Cmplx |Finite |Est Rel Mest

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

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

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

107 Relatve TR Capacity Rato Of Dedicated Vs Shared

CPI — Cycles per Instruction
Prb State - % Problem State

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

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

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

Est Finite CPI — Estimated CPI from Finite cache/memory

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

L15P — % sourced from Level 2 cache

MEMP - % sourced from Memory

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

Eff GHz — Effective gigahertz for GCPs, cycles per nanosecond
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HIS Field Definitions

CP1 CYCLES#HPEEXIMSTEUCTION
EFFGHZ
ESTFIMCPF
ESTICCPI
ESTSCPIM
LFPARELSY
L1HF
L1EF
LZLF
LzF
LZREF
LzF
L4LF
L4RF
MEMF
MIPSEXEC
FEESTATE
FTEFCTHI
EMI
TLETCYCL
TLEIMISS

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

L T L T T 4 T 4 N 4

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

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

TLE#®CPU MISS®FERCENT OFxTOTAL CFU
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zIIP consumption in DB2 V10 was a pleasant finding as they were not observed in
DB2 V9. The DBM1 address space shows zIIP consumption attributed to an
Enclave that appears to be classified under the MSTR address space.

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

'l

SEr | CE —= Time on CP X ——

Cla== Total ARF IIF

TSOD1EARSH aMLI=01
Ta1EASF QML T =01
TaOM1EARSO OMLT =01
TS0D1EARSH aMLI=01
TalM1EASL QML T =01
Ta01EARSH OMLT =01

DEFPEDEM1T =Y EsETC

OEUEPY21 BAT I =00

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

OBLUEP925 BAT I =063
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Appendix B: RMF Additional Reports
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HCAZ2 Performance - CF on 2817 - T1

: 1800 Systems: 2 Date: 09/21/11 Time: 15.00.00

Systen Subchannel -- Paths -- -- Sync ---
Delay Busy Avail Delay Rate Avg
Serv

4
4
4
4
4
4
4
4
4
4
4
4

[3 [w3 [=3 [w3
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HCAZ2 Performance - CF on 2097

1800 ystems: 2 Date: 08/21/11

System Subchannel -- Paths -- -- Sync ---
Delay Busy Availl Delay Rate Avg
% % % Serv

[ T O T o O e Y T A Y T Y - Y - Y - 9

ES1
ES2
ES1
ES2
ES1
ES2
ES1
ES2
ES1
ES2
ES1
ES2
ES1
ES2

&
.\
&
.\
&
.\
&
.\
&
.\
&
.\
&
.\

[ Y s Y - N s
[ Y v Y e Y s
[ Y . - Y s
[ Y . - Y s
[ Y s Y - N s

L &y L L
O = Ll Ll

[y R |

= = = =

[ B s [ o N o

[ Y v Y e Y s
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HCA3 Performance - LR and 12X IFB3

.

Samples: 1800

CF Name System Subchannel -- Paths -- -- Async
Delay Busy Avail Delay Rate Avg tate Avg Chng
% % d Serv Serv %
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Migrating from ICB4 to Infiniband and Beyond
HCA3 Performance - 12X IFB3

Samples: 1

CF Name System Subchannel -- Paths -- yIC Async
Delay Busy Avail Delay Late VQ v Chng
%
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