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About Me SH RE

- Developer on Broadcom’s Mainframe storage products
- 0O years

- Previously:
- 6+ years as Sysprog/DBA at USAA

- 8+ years in IMS Development on System Services team
- Primarily focused on IMS Logger
- Alittle bit of User Exit Services
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A
Come Along for the Ride SH SRE

EDUCATE » NETWORK *» INFLUENCE

* Real customer problem

* Tools used
* Why some of the code wasn’t performing well

* Three instructive changes made
 An obvious one
* One needing a design change
* One where the problem was more “indirect”

e Learn to shave

Copyright®© by SHARE Association Except where otherwise noted, this work is licensed under a Creative C Attribution-NonC ial-NoDerivs 3.0 license. http: //creativecommons.org/licenses/by-nc-nd/3.0/ @O 3




A
First Documentation Sent in SH.\RE

EDUCATE » NETWORK *» INFLUENCE

- Application performance monitor

- Initial case contact:

“IBM said that some programs don’t execute instructions in a good sequence”

LOAD MODULE C5ECT CPU % — THIS CSECT CPU % - TOTAL FOR JOB
PEMO0O1 PGMO0O1 14,56 14,58
PEMO0Z PEMO02 3.01 3.01
PGMO03 PGMO03 1.67 1.67
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A
Performance Monitor - PGMO001 SHL-\RE

EDUCATE » NETWORK * INFLUENCE

Code section Length of section CPU Time

000000 128 .00
000080 E4 .14
0000co E4 .00
000010 E4 - 07
000140 E4 .45
000180 E4 .36
0001c0o E4 .06
000200 E4 .14
000240 E4 .35
000280 E4 .22
oo002c0 E4 11.23
000300 E4 .00
000340 E4 1.33
000380 E4 .02
0003c0 E4 .13
000400 304 .00
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A
The Hot Spot SH/\RE
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dr ol dr dr Wy o Wk A i cde b ol A i e e e e e e ol e e i i ol e i ke A A e A A e A ol o e ke e e e R i e ol A e A e e e e A e e W o Top o Data L

00001 A R10O, HEAD Start of list

O00010 LR R1,R10 .

00001l CHECK D= OHM

000020 Ll 4 (8, RL}) , KEY Our fieldAdw

OQ001Q0 BE END

0o00200 i rR1,0OC(, =1} Offcsaet of next field

0003200 LTRER R1,R1

000400 B ZEROFND

O00500 1A rR1,0(RLO, ®R1) Add offset to start of list
000510 ZEROFND v OH

000600 LTR R1,R1 Yas, it really check=s R1 again
Q00700 BN Z CHECHK

O00800 END 5 OH If R1 = O here, we didn't find it

ol dr W i WOk R e e A ke e A o e A R e A e o g A W e e o e i A A A W e A R e i e A e e A R e A e e i R R o e A R R W & Botctom o Data W A A

Offset Field name Field value

offset of next field DSN Data set name 11% of the jOb,S CPU

offset of next field BLKSIZE Block size of data set
offset of next field LRECL LRECL of data set

0 field name field value
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Why is This a Problem, From the CPU’s Point of SHARE
VieW? EDUCATE » NETWORK *» INFLUENCE

- Instructions appear to be executed “simply serially”

time -

- Each instruction has multiple activities to do

T e[ [ [ | e [
2)

- CLC D1 (L,B1),D2 (B

* Graphics used from Bob Rogers’ presentations in “Sources” section
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A
Instructions are Executed as Part of a Pipeline SHL-\RE
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time | | >
4 t,
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What Does This Have to do With Our Hot Spot? SH RE

- Address Generation Interlock (AGI)
—Waiting on results of a previous instruction to compute an operand

Instruction | Instruction Operand Operand Execute Putaway
\ Fetch Decode Address Fetch Result
A R1,fi1eld \
L R2,0(,R1) , ,
I"Sé:;gﬂon I"Sgggé'g" wait for result from previous Add ggg:ggg ogg{gt?d Execute Pag"l‘jﬁy

drowdy @ v o e he e e e b ke e e i dhe e e e ol i i ke ol e e e e ol e o e d e i e ol e e ke e e i e i ol e R A i ke e e e e i e Wi e oA Tcp o F Data A A e ok o ol

OC0001 LA R1LO, HEAD Start of list

QCOQC1LO LER R1,RLO b

O00011l CHECK o= OH

Q00020 » CL.C 4 (8, R1) , KEY our field?

000100 BE END

000200 > I, R1L,O({(,R1) Offset of next field

Q00300 > LTR R1,R1

000400 2Z ZEROEFND

0QO0500 > LA R1L,O(R1O,R1) Add offset to start of list
QOO0OS10 ZEROFND DS OH

000600 » LTR R1,R1 Yes, it really checks Rl again
Q00700 BNZ CHECK

000800 END DS OoH If R1 = O here, we didn't find it

dr b & o o o dhe he e W Gk ke T vl ke e dhe v e e i vk gkt e e Wi e dhe e e e e e o ol e A o e e ke e ol ke ke v e ale e e e ke ke e e ol vk e e i Bottom of Data A
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Back to Our Hot Spot SH &RE
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dr oy dr dy oy o Wk A i i A ok A i ke e i e e ol ol i e e i i i i ok A A i T e e A e o e ke e e e e W A ol e e I e e e e A e e W o Tcp o F Data E R

000001 LA R10, HEAD Start of list

0O00010 IR R1,R10 "

000011l CHECK (=4 OH

000020 CI.C 4(8,R1L) , KEY Our f£fieldw?

O00100 BE END

O00200 i rR1L,0OC(, RL1) Offset of next field

000300 LTRER Rl,R1

000400 B SEROFND

000500 pFy =% rR1,0(R1LO, ®R1)Y Add offset to start of list
000510 ZEROFND Wk OH

000600 LTR R1,R1 Yas, it really checks R1 again
Q00700 B Z CHECK

000800 END Y= OH If R1 = O here, we didnt't find it

ol dr W i WOk R e e A ke e A o e A R e A e o g A W e e o e i A A A W e A R e i e A e e A R e A e e i R R o e A R R W & Bottom o £ Data W A A

Things | tried:
- Replaced L/ LTR sequence with ICM
- Changed to use relative branches
- Changed the
LTR R1,R1

BZ .. W) CLIJE R1,0.label
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Design Change For Holding This Info SHL"\_\RE
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As opposed to:

Offset Field name Field value

offset of next field DSN Data set name

offset of next field BLKSIZE Block size of data set
offset of next field LRECL LRECL of data set

0 field name field value

A hash table is constructed based on field name
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Hash Table SH RE

* For some performance changes, a design change is needed
EBCDIC values for the field names are “added” up as halfwords
E.g. ¢c'BLKSIZE' = x'C2D3 '
C2D3 + + + = X'324DE' 70
Result divided by a number of "slots" in the hash tabl
Big, prime, number
This "slot" points to area with data

Field name | Field data

L1 A(twin)|Field name|Field data

\

0 |Field name|Field data
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Performance Problem #2 — SIIS Violations SHARE
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* Mentioned in a case update

"Storing Into Instruction Stream" DON'T BE THAT GUY

One of the worst things you can do, performance-wise
Even worse on modern processors

Involves changing "stuff" that's "close" to code

NOBODY LIKES THAT GUY

Can be obvious and explicit:

CLT VARIABLE,C?1°
o oM BC O, ONE__TIME
MV I VARIABLE, C?1° OX * -3, X"0"

* Do stuff * * Do one—time logic stuff
J DONE

VARIABLE DS - ONE TIME DS OH

DONE D& OH

Copyright© by SHARE Association Except where otherwise noted, this work is licensed under a Creative C Attribution-NonC

ial-NoDerivs 3.0 license. http: //creativecommons.org/licenses/by-nc-nd/3.0/ @@ @ @




SIIS Violations SHARE

EDUCATE » NETWORK *» INFLUENCE

SIIS violations can also happen "on your behalf" by macros:

. { OPEN  ((RZ},0UTRUT)
000000 | ot CNoR 0,4 Align list to word
000000 4D10 €008 00008 T4 BAS 1, %48 Load reg 1 with list address
000004 00000000 B4 oC A(0) Opt byte & DCB or ACB addr
000008 BE27 1001 00001 % STCH B2, B'0L11', 0+1(1) Store DCB or ACB addr  @L3C
00000C 926F 100@0 00000 10+ MVI  0(1),143 Set option byte

000010 0a13 | 114 sve 19 Issue OPEN SVC
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SIIS Violations SHARE
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Sneaky with writable variables in program

RETURN DS OH Return to caller
L R13,4(,R13) Restore A(caller's save area)
L R14,12(,R13) Restore Rl4
XR R1S5,R15 RC = 0O
LM RO,R12,20(R13) Restore RO-R12
BR R14 Adios
*
FIELDA DS CLS8
FIELDB DS CL8
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SIIS Violations — Why They Bad SH.ARE
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Latency
Processor cache (cycles) Size
hi hy —z15
ierarchy — z Memory 630
Instructions/data must be
L1 L4 — 215 960 MB
Cache lines are 256 bytes |3 L3 45 256 MB

L i
L2i |lL2d| | L2illLod] |L2i |L2d L2i ||L2d 10 4MB
SIIS violations invalidate i

cache lines _
LAi||Lady (L1ijjL1d LAi||L1d]| L1i J|L1d 4 128K
‘CPU 1| ‘CPU 2‘ FPU 3‘ CPU
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SIIS Violations — Identifying Them SH. ARE

 CPU Measurement Facility
« Non-disruptive monitoring at the hardware level
« Populates "counters" to store data about the goings-on in the hardware

« Hardware Instrumentation Service (HIS) component
« Software-side component of CPU MF that gets the data from the hardware
« Writes data to Unix files and/or SMF records
* 3 main outputs:

« PSW sampling
» Counters data
 Mapping data
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SIIS Violations — Identifying Them SHARE

EDUCATE » NETWORK *» INFLUENCE

CPU |\/|F Counters COUNTER SET= BASIC

COUNTER IDENTIFIERS:
@: CYCLE COUNT
: INSTRUCTION COUNT
2: L1 I-CACHE DIRECTORY-WRITE COUNT
RaW processor data : L1 I-CACHE PENALTY CYCLE COUNT
L1 D-CACHE DIRECTORY-WRITE COUNT
L1 D-CACHE PENALTY CYCLE COUNT

START TIME: 2021/04/15 12:09:26 START TOD: D991057ADA26A988

END TIME: 2021/04/15 12:19:26 END TOD: D9910/B70ECACE92

COUNTER VALUES (HEXADECIMAL) FOR CPU @080 (CPU SPEED = 5208 CYCLES/MIC, TYPE=CP):
0- 3 VO0OPO6IEEB2BEVEDY 0OVOBR1AB/6B999C 0O0OBVBRD27AEEG]1 VOBROV1CAES2595AD
q- 7/ 00000000A4875AD6 BBOBOB39EL157C6ES

START TIME: 2021/04/15 12:09:26 START TOD: D991057ADA26A988

END TIME: 2021/04/15 12:19:26 END TOD: D99107B70ECACE92

COUNTER VALUES (HEXADECIMAL) FOR CPU @002 (CPU SPEED = 5208 CYCLES/MIC, TYPE=zIIP):
0- 3 000000018D35D071 00000EO502F/3DB 00000O0OO14B8969 0ODOOBOO6E6E28222
4- 7/ 0000000002705A97 00VOBOO1/EB9739E
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SIIS Violations — Identifying Them SHARE
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« CPU MF Extended Counters
100+ of them

Counter 136 — A directory write to the Level-1
Instruction cache directory where the returned cache
line was sourced from the Level-2 Instruction cache.

Counter 157 — A directory write to the Level-1 Data
cache directory where the returned cache line was
sourced from Off-Drawer Level-4 cache.

Counter 164 — A directory write to the Level-1

Instruction cache directory where the returned cache

line was sourced from an On-Chip Level-3 cache

with intervention. Counter 172 — A directory write to the Level-1
Instruction cache directory where the returned cache
line was sourced from Off-Drawer memory.
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SIIS Violations — Identifying Them

SH./\RE
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 CPU MF Extended Counters — Word of Warning

Model-dependent

214" Counter 164 — A directory write to the Level-1

Instruction cache directory where the returned cache

ine was sourced from an On-Chip Level-3 cache
with intervention.

716 and z17: Counter 164 — A directory write to the Level-1 Data

or Level-1 instruction cache directory where the
returned cache line was sourced from an On-Drawer

Level-2 cache after using chip level horizontal
persistence, Chip-HP hit.
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SIIS Violations — Identifying Them
CPU MF Extended Counters

SH./\RE

EDUCATE » NETWORK *» INFLUENCE

COUNTER SET= EXTENDED
COUNTER IDENTIFIERS:
MODEL DEPENDENT INFORMATION MNOT AVATLABLE

START TIME: 2821/04,/15 12:89:26 START TOD: D991a@57ADA26A988
END TIME: 2021 /0415 12:19:26 END TOD: D991 7B7RECACG92
COUNTER WVALUES (HEXADECIMAL) FOR CPU ©eee (CPU SPEED = 5288 CY¥CLES/MIC, TYPE=C

128-
132 -
136-
146 -
144-
148 -
152> -
156 -
166 -
164 -
168-
172-
176-
180 -
184-
188-
192 -
196 -
200 —
204 -
208 -
212
216-
226 -
224 —
228
232 -
236-
24906 —
2494 —
248 —
252

131
135
139
145
147
151
155
159
163
167
171
175
179
183
187
191
195
199
203
207
211
215
219
223
227
231
235
239
243
247
251
255

202000000081 EF965
29200002020000001
20000009 FD6FD6B
2000000008 DEVEBL
200001 EAD2 722
20000000 156FD33
2eeeeaeass53713B
202000220004ACEBTET
200000200 BF9546ALE
2000000806 EeDBYE
200000000088 EB0AL
2000000000 TAES
2000000000080 0
2800000 FAAAOABD2
2020288865 762BF91
20202029 DYFVESBCR4
2020008845558 C50
202000004 FES1L35CF
2020000000000
200000 1ABGEBSBS5D
20000009 C96FESE
20000 2CAAEZ2ESS
20208808802880888808
200 CF3EACS6
20200020002020000000
292000000200000006
29200002020000001
2000 25EEEL199
20000000586 CBEB6
200000000008 18085
2000000000080 0
2022888888 ECCAs

20002020 1aB3427F
2Ooeoeoeesc36C5FF4
20000800184 F2504
2000000000000
20000000068294500
200008000685 EDSAA
20202228883 5B7VA6
2000202020 ECTAS
2000000 a5DEFD524
20090000067 7D FF1L
20000 CES s34
2000000000008 168B
2000080 EDS81453
2000000089D81471
2eeeeaeacrFBABD23
2020202989 CIAFAA
202002028 1EeB8C121
20000003 CBA7VE88EF
0202000 TAFES
2000000000000
20000000895 7418C
20000173 14FCAL
200020202888 28A7T
2020222222202000
200020020200002000
2000002000000
2020 FDecaAB6F
20000008 34BEGEAD
20000000A68AABES
2000000000000
2000000000000
20202222828282888

2000000395 CE9580
2000200003 2ATFICFEF
2000000003 0AB1F4
2000006835286 C201
200000008 FD50F46
200000000 14BDASA
20000028288 8AACS
2020002021 32CDEEB4
2000000026 C4A41F9F
200000000 B26BC1
2000000000 1LE272
200000008 2D65361
2000000044 E97646
200008 C9DE4AC9@F
P00 2A4A2 3A6AA
20000000 2BCATABA
20200000 1LlFBCY7A43A
2000200211841 F63F
00006 2BCD5SAF3F
2000000056 EBAADF
2000000085 FC13BD
20000019 7CBASFYFE
2008008288823489C
2020020024355 16975
200020202 11A9BG61L
2090000200200020208
2000200000943 7VBCT
2000080 1DF3aCCDA
200000641 F5EEGLE
2000000000000800
2000000000000800
20002002228882888

00000000083 E45E
020001 2C3E1638
00000005 45DDC6SE
000003 3AA90EE3Y
0000000008591 33A
0000000008 29DCD 7B
00R0RBRAR1LACETAYT
202000202 3A2198D
2000000 eoRAcoD A
2090200088081 ECC
0000000000038
000000000800 DAB4
0000000006 8DC61F
00002000 DeA1B9BYF
BOR0RBRDEDLTFE8CAaA
Re0eRe3A1LTDOT21
2020200002002001A5E
29200020020020000008
2000002000008
000000008 B844C16
00002000619 CTCOF
000008 16A559434B
00000881 22B3C4A496
20200 RRRBEE2O
02000020 1ES=28956
200000200000000
2200024 E28BFAA48
0000 sBo98CC17C
0000200008000 0
0000200008003 DE2
0000200008000 0
0020002022228888
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SIIS Violations — Identifying Them SH.ARE
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"SIIS Percentage”

Processor SIIS Indicator % Description
zEC12 / zBC12 E130 /B4 * 100% D Writes sourced with L2 intervention / D Writes
z13/z13s E163 /B2 * 100% | Writes sourced with L3 intervention / | Writes
z14 | ZR1 E164 /B2 * 100% | Writes sourced with L3 intervention / | Writes
z15 E164 /B2 * 100% | Writes sourced with L3 intervention / | Writes
Counter 164 — A directory write to the Level-1 COUNTER DENTIEERS
Instruction cache directory where the returned cache 0: CYCLE COUNT
line was sourced from an On-Chip Level-3 cache 1: INSTRUCTION COUNT

with intervention. 2: L1 I-CACHE DIRECTORY-WRITE COUNT
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SIIS Violations — Identifying Them SH RE

"SIIS Percentage” (including z16 and z17)

Processor SIIS Indicator % Description

zEC12/2zBC12 E130/B4 * 100% D Writes sourced with L2 intervention / D Writes
z13/z13s E163 /B2 * 100% | Writes sourced with L3 intervention / | Writes
z14 | ZR1 E164 /B2 * 100% | Writes sourced with L3 intervention / | Writes
z15 E164 /B2 * 100% | Writes sourced with L3 intervention / | Writes
z16 E170/B2 * 100% | Writes sourced with L2 intervention / | Writes
z17 E170/B2 * 100% | Writes sourced with L2 intervention / | Writes

Counter 170 — A directory write to the Level-1 COUNTER SET= BASIC
COUNTER IDENTIFIERS:

Instruction cache directory where the returned cache 0: CYCLE COUNT
line was sourced from the requestor’'s Level-2 cache 1: INSTRUCTION COUNT
with intervention. 2: L1 I-CACHE DIRECTORY-WRITE COUNT
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SIIS Violations — SIIS Percentage SHARE

EDUCATE » NETWORK *» INFLUENCE

20
E
g 15
10
1200 1300 1400 1500
heure
SIIS Description SIIS Indicator % Action
Noise — it will never be 0% < 2% None
Minimal SIIS impact 2% < 5% Low Priority but potential MSU savings
Noteworthy SIIS impact 9% < 10% Medium Priority — Investigate and Remediate
Considerable SIIS impact >=10% Top Priority — Investigate and Remediate
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SIIS Violations — Identifying Them SHARE
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Hopefully it's a hot spot

Performance Monitor for PGMQ002:

Code section Length of section CPU Time

000000 &4 .03
000040 &4 - 00
000080 &4 3.0
0008C0O &4 1.12
Program totals 2.13
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SIIS Violations From Hot Spot — Start of Program SHL&RE
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hohhkkok Ak k Ak ok ok k ke ok h ok kk ok ko k ok ko k kkh kA Ak kkkhhhkhkkhkkhh kN kkh Top of Data ***#*
PGMeoO2 C3ECT

FASTENT B FASTOK Allow "fast path"
SLOWENT B SLOWONLY Alternate entry
B ABEND Error
L
FAST PATH DC X'FEt <--- CAN FAST PATH BE USED? 0=YES 1=NO
-
SAVROR1S DS OF Local copy of caller's regs
SAVRO DS F
SAVRI1S DS F
W
FASTOR MVI FAST_PATH,YES Allow fast path
B STARTUP
SLOWONLY MVI FAST PATH, NO Don't allow fast path
B STARTUP
ABEND ABEND 1503, REASON=4,DUMP Invalid entry

*
STARTUP DS OH

ST™ R1l4,R12,12(R13) Save caller's regs
8TM RO,R15, SAVROR1S Save them for later reference
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SIIS Violations From Hot Spot SHLA.\RE
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Farther down in program:

PGMOO2 CSECT ,
* «us & DBit oF code
*
BASSM R14,R15 Call target module
*
* s More code
BSM O, R14 Return to caller
RRCODES DS OF
RET CODE DS F
RSN CODE DS F
*
SUBRTN DS OH
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SIIS Violations — Identifying Them SHARE

EDUCATE » NETWORK *» INFLUENCE

* Fixed the violations — Before/after report from customer:

20

SIISPCTSYSB
0

=
-

=

N e T T e e e A

12:00 13200 14:00 15:00
heure

MJ
Ln

M
o

SISPCTSYSB
0

o
—

17:00 17:30 1800 18:30 19:00 19:30
heure
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SIIS Violations — Identifying Them SHARE
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- Narrowing in on a time frame

- CP3KEXTR Report
- "z/OS Data Extraction Program®

- No-charge tool that IBM supplies

- Summarizes SMF data
- Produces EDF (Enterprise Data File)
- Updated regularly
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CP3KEXTR EDF Report SHLA.\RE

EEEEEEEEEEEEEEEEEEEEEEEEE

L R A SR EEEE RS EEERREEEE SRR ERLEEEER RS EERERESREEEESEEEEEESRESSESES, Top Oof Data ¥d&Fdxdkxk

HEAD ENT=SG R70INT=01 SMFDSN=A138618.DMSV12R5.SMF.SYSB.D100122
SOURCE=CP3KEXTR07/30/20 VER=4.06 RUNDATE=01/10/22 RUNTIME=10:25:22.15

D1=50 D2=14122 D3=7546

CEC S8 CECID=CPC31Al18 CPUMOD=39806-717 SUPVR=LPAR VC=00 SR=31A18 MAXPU=105 105

:0 40,13 0,23 0.17 0,56 0.44 1,14 1.36 0,73 1.18 1.2 1.16 1.53 1.37
31187=3.6 09,3 3,320 00,60 0.6 0.8 0.7 1.3 0.8 1,1 1.5 5.7 6.1 6.1

--------------------------------------------------------------------------------------------------------------------------------------------------------------------

8.34.99.377.69.35.212850.9 0 95.8 16.7 20 0 46.4 95.8 54.8 60
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SIIS Violation — Narrowing in on Time Frame SH AARE
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- Apart from the counters data, there's PSW sampling data
- Hardware Instrumentation Services (HIS) component of CPU MF

- Samples collected based at a specified frequency
- # of samples to take in a 1-minute interval
- Hardware-based sampling

- Output written to Unix files
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CPU Measurement Facility - HIS Sampling data SH.ARE
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: | Trailer record
Sampling record Byte
Sampling record Sampllng record 0 |FIAT Reserved
1 Byte 4 BSDES DSDES
0 Data Entry Format Code R U |00|TWP|AS|I| 8
- . . » Sample Overflow Count
Sa mphng record 4 |CLHg Reserved Primary ASN o
_ Sam pl I ng reco rd 182 Instruction Address SE Timestamp
Trailer record 16 28
1 i 20 Guest Program Parameter 0
Sampling record 3%
- 24 Host P p Reserved
08 ost Program Parameter 40
1 i 4] 23 4 & 16 20 24 26272822 A 44
Sampling record 4
. 52 Available for Programming
Trailer record 56
60
012 16 A
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HIS Sampling Data — Time Period of Interest
* Making Sense of the Data

Samples Module CSECT

29165
12485
10978
10362
9247
8367
5416
5044
4391
4081
3644
3556
3404
3109
3083
3054
2698
2168

PGMOO1
PGM500
PGM500
PGMOO1
PGM501
PGM500
PGM0OO0O2
PGM502
PGMOO1
PGM500
PGM503
PGM500
PGM503
PGM500
PGM500
PGM504
PGM505
PGM506

Copyright© by SHARE Association Except where otherwise noted, this work is licensed under a Creative C

PGMOO1
PGM500
PGM500
PGMOO1
PGM501
PGM500
PGMOO0O2
PGM502
PGMOO1
PGM500
PGM503
PGM500
PGM503
PGM500
PGM500
PGM504
PGM505
PGM506

Offset

000002CO
00000502
000003BA
000002D4
000002A0
00000eC4
000000B4
00000610
00000354
00000326
00000290
O00004FE
0000026E
00000624
0000057A
OOOO00O2DE
000001e8
000002CE

SH./\RE
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Home-grown program

0.4 0,13 0,03 0,17 0.5 0.4 1,14 138 0.3 118 1.2 L16 155 1,37
SMSES80933320006006080713081115576162

||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

0.3 4,990,377 7.6 9,35, 10=52.9 0 95,8 16.7 20 0 4.4 95.8 54.8 60
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HIS Sampling Data — Time Period of Interest

Samples Module CSECT

29165
12485
10978
10362
9247
8367
5416
5044
4391
4081
3644
3556
3404
3109
3093
3054
2698
2168

PGMOO1
PGM500
PGM500
PGMOO1
PGM501
PGM500
PGMOO2
PGM502
PGMOO1
PGM500
PGM503
PGM500
PGM503
PGM500
PGM500
PGM504
PGM505
PGM506
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PGMOO1
PGM500
PGM500
PGMOO1
PGM501
PGM500
PGMO0O2
PGM502
PGMOO1
PGM500
PGM503
PGM500
PGM503
PGM500
PGM500
PGM504
PGM505
PGM506

SH.ARE
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Offset

000002c0 <« Usual suspect
00000502

000003BA

000002D4

000002A0

000006C4

000000B4

00000610 + EX
00000354
00000326
00000290
000004FE
0000026E
00000624
0000057A
000002DE
00000168
000002CE

RO, 2 (,R13) Trace

EX RO,88(,R13) Trace

\

Attribution-NonC ial-NoDerivs 3.0 license. http: //creativecommons.org/licenses/by-nc-nd/3.0/
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The Targets of the EXs SH 'XRE
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Dynamic Storage Area
07xx

"Trap points" for tracing
have either:

0AXX
07xx

07xx

07xx
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Placing Instructions in Data Areas — SIIS?

SH.ARE
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SIIS is usually thought of as the other way around

mmmmm

BaRE ax HERLAe ey
LS00 SIS0 SR EIDL00 N0 0000 SEme e e e b LT -}. "o,
Ty sy gr}a e L e W WS E. )
Areaear e R AT R IS E A L O el T .;v.’b 3 (ﬁ&
WEERNS WAANIAEs J ALY Ll
al w r "
H HH : o .l. * bl
¥ - e .
H RSP AEI LA NARNE T
e FRINIANIATLE eELRNe

S geaRe L

L3 Cache e+ L3 Cache

SIS % measurement
L2 L2 =2 L2
SIIS ) |L1 i1 E L1

CPU1| |CcPU4 CPU1| |CPU4

Copyright© by SHARE Association Except where otherwise noted, this work is licensed under a Creative C Attribution-NonC

ial-NoDerivs 3.0 license. http: //creativecommons.org/licenses/by-nc-nd/3.0/

@086




Instruction / Data Mixing - Fix SH ARE
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CLI  EX TARGET,X'07'

JE NO TRACE

EX RO, EX TARGET
NO TRACE DS 0H

- New release was in development

- Q: Issue with pre-fetching / branch prediction?
- A:No

- S0 how much did this help???
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Code Change Results SHARE
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Job Run CPU - Prior version CPU - New version % Decrease
1 25.39 7.75 69
2 26.46 8.26 69
3 24.46 8.91 64
4 24.14 7.95 67
5 24.58 8.21 67
6 22.85 8.46 63
7 26.6 7.7 71

- Results not typical

- Code was:
- Seriously violating rules
- Extremely pervasive
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General Considerations SH L'\_\RE

Obviously, don't mix instructions and data SOLCATE NETWORE SN UENCE
Sneaky: R/W variables at end of program

000278 00000384 734+PDB0O0045 DC A (PDB00O05) <=== PARAMETER DESC. BLOCK
736 PGMLTORG , MAKE LITERAL POOL AT LEAST 1 CACHE LINE
0027C 737+PGMLT1 0051 EQU * Beginning of literal pool
000280 738+ LTORG
000280 F1F1F1F1F1FOFOF4 739 =C'11111004"
000288 0004 740 =H'4"
00028A 0000 741 =H'Q"'
0028C 742+PGMLT2 0051 EQU * End of literal pool
00001 00010 743+PGMLT EQU EQU 1,PGMLTZ 0051-PGMLT1 0051 Literal pool length
00028C 744+ DS XL (256-16) Pad area for cache line
00037C 0000 746/ PGOO4RC | DC H'O'
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General Considerations SHARE
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- Target of EX instructions
- Instruction fetch / branch
- “Close” is good

- Minimize # of cache lines
- Split out infrequently used code paths
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Sources SHL{\.\RE
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- David Hutton. “IBM Z / LinuxONE System Processor Optimization Primer”
https://www.ibm.com/support/pages/ibm-z-linuxone-system-processor-optimization-
primer

- ldentifying "Store Into Instruction Stream" (SIIS) Inefficiency by Using CPU MF

Counters
https://www.ibm.com/support/pages/identifying-%E2%80%9Cstore-instruction-
stream%E2%80%9D-siis-inefficiency-using-cpu-mf-counters

- Bob Rogers. “How Do You Do What You Do When You're a z196 CPU”. SHARE

in Anaheim, 2011. (Technical content & graphics)
https://watsonwalker.com/publications/presentations/

- CPU Measurement Facility:
| oad-Program-Parameter and the CPU MF & CPU MF Extended Counters
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Join a Mainframe Technical Exchange

Apr. 21-23, 2026 June 23-25, 2026 Oct. 20-22, 2026

European MTE
Prague, Czech Republic

North American MTE

Virtual MTE Plano. TX

Held Virtually

%1 (@)
f;;zg:z.:;gr « Network with peers and Mainframe technical experts

ffg'f;:fgf; * Participate in technical how-to sessions and hands-on workshops
:.::55335:3 - No registration fee!

g
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