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BPF

= BPF (Berkely Packet Filter) is part of the kernel
= Available in every modern Linux kernel

= Perf and bpftrace are tools for working with bpf

= ‘Kernel VM’ programs, can be made with bcc (hard), bpftrace (easier)

= Perfis a command that is useful for most profiling/sampling/tracing actions



PID USER PR NI VIRT RES SHR S %CPU %MEM TIME+ COMMAND
1065 MysaQL 20 0 2489680 420912 36020 S 0,3 2,6 26:51.46 MYSQLD
1 RrOOT 20 0O 169940 11992 8432 S 0,0 0,1 0:40.68 SYSTEMD
2 ROOT 20 0 0 0 0OS 0,0 0,0 0:00.12 KTHREADD
3 ROOT 0 -20 0 0 01 0,0 0,0 0:00.00 rRcu_GP
4 ROOT 0 -20 0 0 01 0,0 0,0 0:00.00 RCU_PAR_GP
6 ROOT 0 -20 0 0 01 0,0 0,0 0:02.98 KWORKER/Q:0OH-KBLOCKD
9 ROOT 0 -20 0 0 01 0,0 0,0 0:00.00 MM_PERCPU_WQ
10 rROOT 20 0 0 0 0S 0,0 0,0 1:41.77 KSOFTIRQD/0
11 rooOT 20 0 0 0 01 0,0 0,0 10:50.65 RCU_SCHED
12 rooOT RT 0 0 0 0 S 0,0 0,0 0:02.22 MIGRATION/O
13 ROOT -51 0 0 0 0OS 0,0 0,0 0:00.00 IDLE_INJECT/O
14 rooOT 20 0 0 0 0S 0,0 0,0 0:00.00 cpuHP/0
15 RroOT 20 0 0 0 0OS 0,0 0,0 0:00.00 cpuHP/1
16 roOT -51 0 0 0 0S 0,0 0,0 0:00.00 IDLE_INJECT/1
17 RrooT RT 0 0 0 0S 0,0 0,0 0:02.34 MIGRATION/1
TO 18 ROOT 20 0 0 0 0S 0,0 0,0 0:34.30 KSOFTIRQD/1
20 ROOT 0 -20 0 0 01 0,0 0,0 0:00.00 KWORKER/1:OH-EVENTS_HIGHPRI
21 ROOT 20 0 0 0 0OS 0,0 0,0 0:00.00 cPuUHP/2
22 ROOT -51 0 0 0 0 S 0,0 0,0 0:00.00 IDLE_INJECT/2
' ' 23 ROOT RT 0 0 0 0S 0,0 0,0 0:02.20 MIGRATION/?2
Every Linux has this 24 ROOT 20 0 0 0 0S 0,0 0,0 0:46.30 KSOFTIRQD/2
26 ROOT 0 -20 0 0 01 0,0 0,0 0:00.00 KWORKER/2:0H-KBLOCKD
27 ROOT 20 0 0 0 0OS 0,0 0,0 0:00.00 cPUHP/3
28 ROOT -51 0 0 0 0OS 0,0 0,0 0:00.00 IDLE_INJECT/3
29 ROOT RT 0 0 0 0S 0,0 0,0 0:02.47 MIGRATION/3
30 RrRoOT 20 0 0 0 0S 0,0 0,0 1:03.03 KSOFTIRQD/3
32 ROOT 0 -20 0 0 01 0,0 0,0 0:00.00 KWORKER/3:0H-KBLOCKD
33 ROOT 20 0 0 0 O0S 0,0 0,0 0:00.00 KDEVTMPFS
34 ROOT 0 -20 0 0 01 0,0 0,0 0:00.00 NETNS
35 RoOT 20 0 0 0 0S 0,0 0,0 0:00.00 RCU_TASKS_ KTHRE
36 ROOT 20 0 0 0 0OS 0,0 0,0 0:00.00 KAUDITD
37 ROOT 20 0 0 0 0S 0,0 0,0 0:00.44 KHUNGTASKD
38 ROOT 20 0 0 0 0OS 0,0 0,0 0:00.00 oOM_REAPER
39 ROOT 0 -20 0 0 01 0,0 0,0 0:00.00 WRITEBACK
40 ROOT 20 0 0 0 0S 0,0 0,0 0:00.00 kcoMmpPACTDO
41 ROOT 25 5 0 0 0OS 0,0 0,0 0:00.00 kKsMD
42 ROOT 39 19 0 0 0S 0,0 0,0 0:02.08 KHUGEPAGED
89 ROOT 0 -20 0 0 01 0,0 0,0 0:00.00 KINTEGRITYD
90 ROOT 0 -20 0 0 01 0,0 0,0 0:00.00 KBLOCKD
91 RrRoOOT 0 -20 0 0 01 0,0 0,0 0:00.00 BLKCG_PUNT_BIO
93 ROOT 0 -20 0 0 01 0,0 0,0 0:00.00 TPM_DEV_WQ
94 ROOT 0 -20 0 0 01 0,0 0,0 0:00.00 ATA_SFF
95 ROOT 0 -20 0 0 01 0,0 0,0 0:00.00 mMD
96 ROOT 0 -20 0 0 01 0,0 0,0 0:00.00 EDAC—-POLLER
97 ROOT 0 -20 0 0 01 0,0 0,0 0:00.00 DEVFREQ_WQ
98 ROOT RT 0 0 0 0OS 0,0 0,0 0:00.00 WATCHDOGD
101 rooT 20 0 0 0 0 S 0,0 0,0 0:00.00 kswaprDO
102 RroOT 20 0 0 0 0OS 0,0 0,0 0:00.00 ECRYPTFS—KTHREA
104 RrooOT 0 -20 0 0 01 0,0 0,0 0:00.00 KTHROTLD
105 RrooT 0 -20 0 0 01 0,0 0,0 0:00.00 ACPI_THERMAL_PM
106 RoOOT 0 -20 0 0 01 0,0 0,0 0:00.00 VFIO-IRQFD-CLEA
108 RrooT 0 -20 0 0 01 0,0 0,0 0:00.00 1PV6_ADDRCONF
118 RroOT 0 -20 0 0 01 0,0 0,0 0:00.00 KSTRP
121 RroOOT 0 -20 0 0 01 0,0 0,0 0:01.74 KWORKER/U9:0-HCIO
127 nAanT Nn _2N N N Nn T Nn N Nn N NeNN NN ~ALUARACR MAMAACN




| 00K at the system

= [op
= NMON

= Perf top



File Edit View Search Terminal Help
nmon-14g————————Hostname=tecmint Ref1

For help type H
nmon -? - hint
nmon -h - ful

NMON
To start the sa

set the NMON kg This needs installing

It will also give you a performance
overview on the process level

Use these keys to toggle statistics on/off
= CPU L = CPU Long-term - = Faster scre
= Memory ] = Filesystems + = Slower ScCre
= Disks n = Network V = Virtual Me
= Resource N = NFS v = Verbose hi
= kernel t = Top-processes . = only busy c
= more options = Quit




BPI

Pertormance Tools

Linux Systeng
Applicatig
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BPF and Pert

BPF (“Berkeley Packet Filter”) and perf-events are
part of the Linux kernel. There is a ‘kernel VM’ that
enables one to write small programs to be
executed by the kernel in a controlled way.

perf, top and 1ostat are, nowadays, built on top of
that. Pert and bpftrace need to be installed.

bcc and bpftrace are ways to make these kernel
vm programs, the latter being modelled on awk.

Foreword by Alexei Starovoltoy,
creator of the new BPF




Profile -why

= Good guestion!

= We want to know where the time is spent. Process-level is not enough to
give developers clues on what to speed up.

= Not every program is optimally designed and implemented

= | will present a short series of (5) examples to give you an idea how much
structures and algorithms can influence the performance of simple tasks

= [these are a bit contrived (running 10000 times) to show some mechanisms
clearly.]



Pert stat

We want to know more than the ‘time’




Pert stat

- BPFSPROBES GIT:(MASTER) X PERF STAT ./DHRYSTONE
DHRYSTONE(1.1) TIME FOR 50000000 PASSES = 4
THIS MACHINE BENCHMARKS AT 11029411 DHRYSTONES/SECOND

PERFORMANCE COUNTER STATS FOR './DHRYSTONE':

2.7(43,86 MSEC TASK—CLOCK # 1,000 CPUs UTILIZED
9 CONTEXT—-SWITCHES # 0,003 K/SEcC
1 CPU-MIGRATIONS # 0,000 K/SEc
54 PAGE—FAULTS # 0,020 K/SEC
10.893.802.753 CYCLES # 3,970 GHz
29.661.436.1752 INSTRUCTIONS # 2,72 INSN PER CYCLE
3.752.113.617 BRANCHES # 1367,460 M/SEC
711.092 BRANCH—MISSES # 0,00% OF ALL BRANCHES

2, 144234624 SECONDS TIME ELAPSED

2,744167000 SECONDS USER
0,000000000 SECONDS SYS



Demo




GEN|1|1] IN THE BEGINNING GOD CREATED THE HEAVEN AND THE EARTH.~

GEN|1|2| AND THE EARTH WAS WITHOUT FORM, AND VOID, AND DARKNESS WAS UPON THE FACE OF THE DEEP. AND THE SPIRIT OF GOD MOVED UPON
THE FACE OF THE WATERS.~

GEN|1|3|] AND GOD SAID, LET THERE BE LIGHT: AND THERE WAS LIGHT.~

GEN|1|4| AND GOD SAW THE LIGHT, THAT IT WAS GOOD: AND GOD DIVIDED THE LIGHT FROM THE DARKNESS.~

GEN|1|5| AND GOD CALLED THE LIGHT DAY, AND THE DARKNESS HE CALLED NIGHT. AND THE EVENING AND THE MORNING WERE THE FIRST DAY.~

GEN|1|6| AND GOD SAID, LET THERE BE A FIRMAMENT IN THE MIDST OF THE WATERS, AND LET IT DIVIDE THE WATERS FROM THE WATERS.~

GEN|1|7| AND GOD MADE THE FIRMAMENT, AND DIVIDED THE WATERS WHICH WERE UNDER THE FIRMAMENT FROM THE WATERS WHICH WERE ABOVE THE
FIRMAMENT: AND IT WAS SO.~

GEN|1|8| AND GOD CALLED THE FIRMAMENT HEAVEN. AND THE EVENING AND THE MORNING WERE THE SECOND DAY.~

GEN|1|9| AND GOD SAID, LET THE WATERS UNDER THE HEAVEN BE GATHERED TOGETHER UNTO ONE PLACE, AND LET THE DRY LAND APPEAR: AND IT
WAS SO.~

GEN|1|10| AND GOD CALLED THE DRY LAND EARTH; AND THE GATHERING TOGETHER OF THE WATERS CALLED HE SEAS: AND GOD SAW THAT IT WAS G

00D .~

GEN|1|11| AND GOD SAID, LET THE EARTH BRING FORTH GRASS, THE HERB YIELDING SEED, AND THE FRUIT TREE YIELDING FRUIT AFTER HIS KI
ND, WHOSE SEED IS IN ITSELF, UPON THE EARTH: AND IT WAS SO.~

GEN|1|12| AND THE EARTH BROUGHT FORTH GRASS, AND HERB YIELDING SEED AFTER HIS KIND, AND THE TREE YIELDING FRUIT, WHOSE SEED WAS
IN ITSELF, AFTER HIS KIND: AND GOD SAW THAT IT WAS GOOD.~

GEN|1|13| AND THE EVENING AND THE MORNING WERE THE THIRD DAY.~

GEN|1|14| AND GOD SAID, LET THERE BE LIGHTS IN THE FIRMAMENT OF THE HEAVEN TO DIVIDE THE DAY FROM THE NIGHT; AND LET THEM BE FO
R SIGNS, AND FOR SEASONS, AND FOR DAYS, AND YEARS:~

GEN|1|15| AND LET THEM BE FOR LIGHTS IN THE FIRMAMENT OF THE HEAVEN TO GIVE LIGHT UPON THE EARTH: AND IT WAS SO.~

GEN|1|16| AND GOD MADE TWO GREAT LIGHTS; THE GREATER LIGHT TO RULE THE DAY, AND THE LESSER LIGHT TO RULE THE NIGHT: HE MADE THE
STARS ALSO.~

GEN|1|17| AND GOD SET THEM IN THE FIRMAMENT OF THE HEAVEN TO GIVE LIGHT UPON THE EARTH,~

GEN|1|18| AND TO RULE OVER THE DAY AND OVER THE NIGHT, AND TO DIVIDE THE LIGHT FROM THE DARKNESS: AND GOD SAW THAT IT WAS GOOD.

GEN|1|19| AND THE EVENING AND THE MORNING WERE THE FOURTH DAY.~

GEN|1|20| AND GOD SAID, LET THE WATERS BRING FORTH ABUNDANTLY THE MOVING CREATURE THAT HATH LIFE, AND FOWL THAT MAY FLY ABOVE T

HE EARTH IN THE OPEN FIRMAMENT OF HEAVEN.~

GEN|1|21| AND GOD CREATED GREAT WHALES, AND EVERY LIVING CREATURE THAT MOVETH, WHICH THE WATERS BROUGHT FORTH ABUNDANTLY, AFTER
THEIR KIND, AND EVERY WINGED FOWL AFTER HIS KIND: AND GOD SAW THAT IT WAS GOOD.~

GEN|1|22| AND GOD BLESSED THEM, SAYING, BE FRUITFUL, AND MULTIPLY, AND FILL THE WATERS IN THE SEAS, AND LET FOWL MULTIPLY IN TH
E EARTH.~

GEN|1|23| AND THE EVENING AND THE MORNING WERE THE FIFTH DAY.~

GEN|1|24| AND GOD SAID, LET THE EARTH BRING FORTH THE LIVING CREATURE AFTER HIS KIND, CATTLE, AND CREEPING THING, AND BEAST OF

THE EARTH AFTER HIS KIND: AND IT WAS SO.~

GEN|1|25| AND GOD MADE THE BEAST OF THE EARTH AFTER HIS KIND, AND CATTLE AFTER THEIR KIND, AND EVERY THING THAT CREEPETH UPON T

HE EARTH AFTER HIS KIND: AND GOD SAW THAT IT WAS GOOD.~

GEN|1|26| AND GoD SAID, LET US MAKE MAN IN OUR IMAGE, AFTER OUR LIKENESS: AND LET THEM HAVE DOMINION OVER THE FISH OF THE SEA,

AND OVER THE FOWL OF THE AIR, AND OVER THE CATTLE, AND OVER ALL THE EARTH, AND OVER EVERY CREEPING THING THAT CREEPETH UPON THE
EARTH .~

GEN|1|27| So GoD CREATED MAN IN HIS OWN IMAGE, IN THE IMAGE OF GOD CREATED HE HIM, MALE AND FEMALE CREATED HE THEM.~

GEN|1|28| AND GOD BLESSED THEM, AND GOD SAID UNTO THEM, BE FRUITFUL, AND MULTIPLY, AND REPLENISH THE EARTH, AND SUBDUE IT: AND

HAVE DOMINION OVER THE FISH OF THE SEA, AND OVER THE FOWL OF THE AIR, AND OVER EVERY LIVING THING THAT MOVETH UPON THE EARTH.~

GEN|1|29| AND GoD SAID, BEHOLD, I HAVE GIVEN YOU EVERY HERB BEARING SEED, WHICH IS UPON THE FACE OF ALL THE EARTH, AND EVERY TR
EE, IN THE WHICH IS THE FRUIT OF A TREE YIELDING SEED; TO YOU IT SHALL BE FOR MEAT.~

GEN|1|30| AND TO EVERY BEAST OF THE EARTH, AND TO EVERY FOWL OF THE AIR, AND TO EVERY THING THAT CREEPETH UPON THE EARTH, WHERE
IN THERE IS LIFE, I HAVE GIVEN EVERY GREEN HERB FOR MEAT: AND IT WAS SO.~

GEN|1|31| AND GOD SAW EVERY THING THAT HE HAD MADE, AND, BEHOLD, IT WAS VERY GOOD. AND THE EVENING AND THE MORNING WERE THE SIX

TH DAY.~

GEN|2|1| THUS THE HEAVENS AND THE EARTH WERE FINISHED, AND ALL THE HOST OF THEM.~

GEN|2|2| AND ON THE SEVENTH DAY GOD ENDED HIS WORK WHICH HE HAD MADE; AND HE RESTED ON THE SEVENTH DAY FROM ALL HIS WORK WHICH

HE HAD MADE.~

GEN|2|3| AND GOD BLESSED THE SEVENTH DAY, AND SANCTIFIED IT: BECAUSE THAT IN IT HE HAD RESTED FROM ALL HIS WORK WHICH GOD CREAT
ED Ar~ tiim-

GE’

We have a text

KJV= King James Version of the
Bible

4521345 bytes (4.4 MB)

We try for 10000 times to find the
last verse of Revelations

The first attempts are not
particularly bright




We have a
Class

This Is a container. We make an
iInstance of it for every line from

the text, and use PARSE to fill it.

Only the later programs in the
series are using it

CLASS CHAPTERANDVERSE
PROPERTIES PUBLIC

BOOK
CHAPTER
VERSE
TEXTLINE

METHOD CHAPTERANDVERSE (BOOK_,CHAPTER_,VERSE ,TEXTLINE_)
BOOK = BOOK_
CHAPTER = CHAPTER_
VERSE = VERSE_
TEXTLINE = TEXTLINE_

METHOD TOSTRING() RETURNS STRING
RETURN BOOK CHAPTER VERSE TEXTLINE




CLASS READ _TEXT_LooP
METHOD READ TEXT_LooP()

METHOD MAIN(ARGS=STRING[]) STATIC
R=READ_TEXT_Loor()
TEXTLINE=""
LooP FOR 10000
SOURCE = BUFFEREDREADER(FILEREADER('./DATA/KJVDAT.TXT'))
LOOP FOREVER
LASTLINE=TEXTLINE
TEXTLINE = SOURCE.READLINE
IF TEXTLINE = NULL THEN LEAVE
END

First try: we
loop with 1/0 g o s

- BPFSPROBES GIT:(MASTER) PERF STAT JAVA —-XX:+PRESERVEFRAMEPOINTER READ_TEXT_LOOP
REv|22|21| THE GRACE OF OUR LORD JESUS CHRIST BE WITH YOU ALL. AMEN.~

PERFORMANCE COUNTER STATS FOR 'JAVA —-XX:+PRESERVEFRAMEPOINTER READ _TEXT_LooP':

54.821,02 MSEC TASK—-CLOCK # 1,009 CPUsS UTILIZED
33.b17 CONTEXT—SWITCHES # 0,611 K/SEC
4,825 CPU-MIGRATIONS # 0,088 K/SEcC
14.516 PAGE—FAULTS # 0,001 M/sEc
214.181.041.636 CYCLES # 3,907 GHz
634.317.494.047 INSTRUCTIONS # 2,96 INSN PER CYCLE
141.624.924.841 BRANCHES # 2583,406 M/SEC
1.353.808.195 BRANCH—MISSES # 0,96% OF ALL BRANCHES

54,334276354 SECONDS TIME ELAPSED

49,806402000 SECONDS USER
5,269838000 SECONDS SYS




CLASS READ_TEXT_ONELINE

PROPERTIES INHERITABLE
AL = ARRAYLIST()

METHOD READ TEXT _ONELINE()
REXxIO().FILE('./DATA/KJVDAT.TXT"').FOREACHLINE(THIS.DOCID())

SeCOnd METHOD MAIN(ARGS=STRING[]) STATIC

R=READ_TEXT_ONELINE()

PrO ram u an Other CLASS READ TEXT _ONELINE.DOCID DEPENDENT IMPLEMENTS LINEHANDLER
" METHOD HANDLE(IN)

PARSE IN BOOK '|' CHAPTER '|' VERSE '|' TEXTLINE

Sort Of Read ‘OOp A = CHAPTERANDVERSE (BOOK,CHAPTER,VERSE, TEXTLINE)

PARENT.AL.ADD(A)

]
Here we are assigning the content
to an instance of
ChapterAndVerse
Apar’[ from the COﬂStI’UCt, does - BPFSPROBES GIT:(MASTER) PERF STAT JAVA —-XX:+PRESERVEFRAMEPOINTER READ _TEXT_ONELINE
more or less the same. We read
- - : PERFORMANCE COUNTER STATS FOR 'JUAVA —XX:+PRESERVEFRAMEPOINTER READ_TEXT_ONELINE':
only once. Notation-wise is the
base for the examples; it iIs much 312,48 MSEC TASK—CLOCK # 2,012 CPUS UTILIZED
: C 369 CONTEXT—SWITCHES # 0,001 M/sEc
ShOrter’ also thIS lSlthe 5?2 CPU—-MIGRATIONS # 0,166 K/SEC
performance baseline. 15.988 PAGE-FAULTS # 0,051 M/SEcC
1.195.562.392 CYCLES # 3,826 GHz
1.440.566.467 INSTRUCTIONS # 1,20 INSN PER CYCLE
264.599.270 BRANCHES # 846,775 M/SEC
1.326.681 BRANCH-MISSES # 2,(7% OF ALL BRANCHES

0,155274554 SECONDS TIME ELAPSED

0,289902000 SECONDS USER
0,024498000 SECONDS SYS




CLASS READ_TEXT_ONELINEL

PROPERTIES INHERITABLE
AL = ARRAYLIST()

METHOD READ TEXT_ONELINE1()
RExXXIO() .FILE('./DATA/KJVDAT.TXT').FOREACHLINE(THIS.DOCID())

METHOD MAIN(ARGS=STRING[]) STATIC
R=READ TEXT_ONELINE1()
LOOP FOR 10000
LooP 1=0 TO R.AL.SIZE()-1
A = CHAPTERANDVERSE R.AL.GET(I)

Avoiding the 1/0 )

CLASS READ_TEXT_ONELINEl.DOCID DEPENDENT IMPLEMENTS LINEHANDLER

We have an ArraylList METHOD HANDLE (IN)
: PARSE IN BOOK '|' CHAPTER '|' VERSE '|' TEXTLINE
We add instances of A = CHAPTERANDVERSE (BOOK,CHAPTER,VERSE, TEXTLINE)
PARENT.AL.ADD(A)
ChapterAndVerse i
Now we read only once and loop > BPFSPROBES GIT:(MASTER) PERF STAT JAVA —XX:+PRESERVEFRAMEPOINTER READ_TEXT_ONELINEL
10000 times through thiS Uﬂt” we REvV 22 21 THE GRACE OF OUR LORD JESUS CHRIST BE WITH YOU ALL. AMEN.~
)
are at the end. PERFORMANCE COUNTER STATS FOR 'JUAVA —XX:+PRESERVEFRAMEPOINTER READ TEXT _ONELINEL':
16.805,86 MSEC TASK—CLOCK # 1,025 CPUS UTILIZED
6.341 CONTEXT—SWITCHES # 0,377 K/SEC
: : 908 CPU-MIGRATIONS # 0,054 K/SEC
We are not |OOkIﬂg Or Comparlng 93.216 PAGE—FAULTS # 0,006 M/sEc
yet. 66.487.566.474 CYCLES # 3,956 GHz
200.339.033.204 INSTRUCTIONS # 3,01 INSN PER CYCLE
36.499.595.263 BRANCHES # 2171,837 M/SEC
48.721.5672 BRANCH—MISSES # 0,13% OF ALL BRANCHES

16,398101426 SECONDS TIME ELAPSED

16,710133000 SECONDS USER
0,136311000 SECONDS SYS




CLASS READ _TEXT_ONELINEZ

PROPERTIES INHERITABLE
AL = ARRAYLIST()

METHOD READ TEXT_ONELINEZ2()

RExxIO().FILE('./DATA/KJVDAT.TXT').FOREACHLINE(THIS.DOCID())
Now ook for

METHOD MAIN(ARGS=STRING[]) STATIC
R=READ _TEXT_ONELINEZ2()

the right verse
N the ArrayList

A = CHAPTERANDVERSE R.AL.GET(I)
IF A.BOOK='REV' THEN
IF A.CHAPTER='22"' THEN
IF A.VERSE='21"' THEN LEAVE

END
END
We again loop through the SAY A
ArrayList that we filled once CLASS READ TEXT _ONELINE2.DOCID DEPENDENT IMPLEMENTS LINEHANDLER
METHOD HANDLE(IN)
BUt NOW we SearCh fOr the bOOk Of PARSE IN BOOK '|' CHAPTER '|' VERSE '|' TEXTLINE
Revelations 22:21 A = CHAPTERANDVERSE (BOOK,CHAPTER,VERSE, TEXTLINE)

PARENT.AL.ADD(A)

Which is the last line we added to > BPFSPROBES GIT:(MASTER) PERF STAT JAVA —-XX:+PRESERVEFRAMEPOINTER READ _TEXT ONELINE2
’[he Array”st REvV 22 21 THE GRACE OF OUR LORD JESUS CHRIST BE WITH YOU ALL. AMEN.~

PERFORMANCE COUNTER STATS FOR 'JAVA —-XX:+PRESERVEFRAMEPOINTER READ_TEXT_ONELINEZ2':

27.941,67 MSEC TASK—-CLOCK # 1,013 CPUS UTILIZED
6.797 CONTEXT—SWITCHES # 0,243 K/SEC
1.083 CPU—-MIGRATIONS # 0,039 K/SEC
92.130 PAGE—FAULTS # 0,003 M/sSEc
110.927.691.194 CYCLES # 3,970 GHz
240.753.224.323 INSTRUCTIONS # 2,17 INSN PER CYCLE
46.301.682.611 BRANCHES # 1657,084 M/SEC
49.056.142 BRANCH-MISSES # 0,11% OoF ALL BRANCHES

271,572957882 SECONDS TIME ELAPSED

27,810831000 SECONDS USER
0,176500000 SECONDS SYS




CLASS READ _TEXT _ONELINE3

PROPERTIES INHERITABLE
AL = ARRAYLIST()

METHOD READ TEXT_ONELINE3()
RExxIO().FILE('./DATA/KJVDAT.TXT').FOREACHLINE(THIS.DOCID())

What happens
when we want
an earlier line

METHOD MAIN(ARGS=STRING[]) STATIC
R=READ TEXT_ONELINE3()
LooP FOR 10000
LooP 1=0 TO R.AL.SIZE()-1
A = CHAPTERANDVERSE R.AL.GET(I)
IF A.BOOK="'EX0' THEN
IF A.CHAPTER='20"' THEN
IF A.VERSE="'17"' THEN LEAVE

END
: : END
SO SO the time spent into SAY A
Searching iﬂ al Array iS dependent CLASS READ _TEXT _ONELINE3.DOCID DEPENDENT IMPLEMENTS LINEHANDLER
of the position of the target string. METHOD HANDLE (IN)
PARSE IN BOOK '|' CHAPTER '|' VERSE '|' TEXTLINE

A = CHAPTERANDVERSE(BOOK,CHAPTER,VERSE, TEXTLINE)
PARENT.AL.ADD(A)

- BPFSPROBES GIT:(MASTER) PERF STAT JAVA —-XX:+PRESERVEFRAMEPOINTER READ TEXT _ONELINE3
Exo 20 17 THOU SHALT NOT COVET THY NEIGHBOUR'S HOUSE, THOU SHALT NOT COVET THY NEIGHBOUR'S WIFE,
THING THAT IS THY NEIGHBOUR'S.~

VANT,

PERFORMANCE COUNTER STATS FOR 'JAVA —-XX:+PRESERVEFRAMEPOINTER READ TEXT_ONELINE3':

1.740,40 MSEC TASK—-CLOCK # 1,225 CPUS UTILIZED
923 CONTEXT—SWITCHES # 0,530 K/SEC
161 CPU-MIGRATIONS # 0,093 K/SEC
89.784% PAGE—FAULTS # 0,052 M/SEC
6.829.614.161 CYCLES # 3,924 GHz
17.993.925.496 INSTRUCTIONS # 2,63 INSN PER CYCLE
3.395.732.302 BRANCHES # 1951,119 M/SEC
14.416.862 BRANCH—MISSES # 0,42% OF ALL BRANCHES

1,420480527 SECONDS TIME ELAPSED

1,646809000 SECONDS USER
0,101404000 SECONDS SYS



CLASS READ _TEXT_ONELINE4

PROPERTIES INHERITABLE
TM = TREEMAP()

METHOD READ TEXT_ONELINE4()
RExxIO().FILE('./DATA/KJVDAT.TXT"').FOREACHLINE(THIS.DOCID())

, I l f—
L et’s redo this with METHOD MALI(ARGS-STRINGI]) STATIC

LOOP FOR 10000

KEY="REvV|22|21"

TEXTLINE = REXX R.TM.GET(KEY)
END
SAY TEXTLINE

another structure,
the TreeMap

CLASS READ _TEXT_ONELINE4.DOCID DEPENDENT IMPLEMENTS LINEHANDLER
METHOD HANDLE(IN)

A TreeMap Is a keyed structure Iin PARSE IN BOOK '|' CHAPTER '|' VERSE '|' TEXTLINE
which the keys and their values A = CHAPTERANDVERSE (BOOK,CHAPTER, VERSE, TEXTLINE)

KEY=BOOK'|'CHAPTER'|'VERSE

are stored in a sorted way. l PARENT.TM.PUT (KEY, TEXTLINE)

> BPFSPROBES GIT:(MASTER) PERF STAT JAVA —XX:+PRESERVEFRAMEPOINTER READ_TEXT_ONELINE%
THE GRACE OF OUR LORD JESUS CHRIST BE WITH YOU ALL. AMEN.~

This means looking up the key can
be done by a binary search
algorithm, that is convently hidden

PERFORMANCE COUNTER STATS FOR 'JAVA —-XX:+PRESERVEFRAMEPOINTER READ _TEXT _ONELINE4':

fnjnqlJS_ 612,42 MSEC TASK—CLOCK # 2,402 CPUS UTILIZED
4272 CONTEXT—-SWITCHES # 0,689 K/SEC
55 CPU-MIGRATIONS # 0,090 K/SEC
29.785 PAGE—FAULTS # 0,049 M/SEC
2.354.285.302 CYCLES # 3,844 GHz

2.807.428.519 INSTRUCTIONS # 1,19 1INSN PER CYCLE
537.083.134% BRANCHES # 876,987 M/SEC

12.404.891 BRANCH—MISSES # 2,31% OF ALL BRANCHES

0,254938162 SECONDS TIME ELAPSED

0,566838000 SECONDS USER
0,048935000 SECONDS SYS




CLASS READ_TEXT_ONELINES

PROPERTIES INHERITABLE
TM = TREEMAP()

METHOD READ TEXT_ONELINES5()
RExxIO().FILE('./DATA/KJVDAT.TXT').FOREACHLINE(THIS.DOCID())

METHOD MAIN(ARGS=STRING[]) STATIC
R=READ_TEXT_ONELINE5()
LOOP FOR 10000
KEY='Ex0|20]|17"

Now try to find it

SAY TEXTLINE

[ |
I I earl Ier e rS CLASS READ _TEXT_ONELINE5.DOCID DEPENDENT IMPLEMENTS LINEHANDLER
METHOD HANDLE(IN)

PARSE IN BOOK '|' CHAPTER '|' VERSE '|' TEXTLINE
Because of binary search, this is L CHARTERANDVERS (00K, CHARTER, VERSE, TEXTLINE)
NOt quicker ’[han |Ooking for -the . PARENT.TM.PUT(KEY, TEXTLINE)

last verse.

- BPFSPROBES GIT:(MASTER) PERF STAT JAVA —XX:+PRESERVEFRAMEPOINTER READ_TEXT_ONELINED
THOU SHALT NOT COVET THY NEIGHBOUR'S HOUSE, THOU SHALT NOT COVET THY NEIGHBOUR'S WIFE, NOR HIS M
THY NEIGHBOUR'S.~

HIS M,

PERFORMANCE COUNTER STATS FOR 'JAVA —-XX:+PRESERVEFRAMEPOINTER READ_TEXT_ONELINES':

617,96 MSEC TASK—-CLOCK # 2,451 CPUS UTILIZED
413 CONTEXT—SWITCHES # 0,668 K/SEC
50 CPU-MIGRATIONS # 0,081 K/SEc
29.095 PAGE—FAULTS # 0,047 M/SEC
2.381.035.553 CYCLES # 3,853 GHz
2.7168.066.794 INSTRUCTIONS # 1,16 INSN PER CYCLE
527.846.156 BRANCHES # 854,169 M/SEC
12.321.448 BRANCH—MISSES # 2,33% OF ALL BRANCHES

0,252142547 SECONDS TIME ELAPSED

0,535193000 SECONDS USER
0,085943000 SECONDS SYS




sudo pertf top

Because sometimes you cannot run programs in isolation, and need a broad picture
about what’s happening




WHILE (INTLOCl < INTLOC2)

{
INTLOC3 = 5 % INTLOCl - INTLOCZ;
PrRoc7(INTLOC1l, INTLOCZ2, &INTLOC3);
++INTLOC];

)

PROC8 (ARRAY1GLOB, ARRAY2GLOB, INTLOCl, INTLOC3);
PROC1(PTRGLB) ;

FOR (CHARINDEX = 'A'; CHARINDEX <= CHAR2GLOB; ++CHARINDEX)

IF (ENumMLoCc == FuUNcl(CHARINDEX, 'C'))
PrRoc6(IDENT1, &ENuMLOC);
INTLOC3 = INTLOCZ * INTLOCI;
INTLOC2 = INTLOC3 / INTLOCI;
INTLOC2 = 7 * (INTLOC3 - INTLOC2) - INTLOCI;
PrRoc2 (&INTLOCL);
);
J/Seskolsk stk sk sk ksl Kk
—— STOP TIMER —-
skafksksksksksksksksksksksksksksksk /
#IFDEF TIME
BENCHTIME = TIME( (LONG %) 0) — STARTTIME — NULLTIME;

PRINTF("DHRYSTONE(%S) TIME FOR %LD PASSES = %LD\N",
VERSION,
(LONG) LOOPS, BENCHTIME)

PRINTF("THIS MACHINE BENCHMARKS AT %LD DHRYSTONES/SECOND\N",
((LONG) LOOPS) / BENCHTIME);

#ENDIF
#I1FDEF TIMES
TIMES (&TMS) ;
BENCHTIME = TMS.TMS _UTIME — STARTTIME — NULLTIME;
PRINTF("DHRYSTONE(%S) TIME FOR %LD PASSES = %LD\N",
VERSION,
(LoONG) LOOPS, BENCHTIME/HZ);
PRINTF("THIS MACHINE BENCHMARKS AT %LD DHRYSTONES/SECOND\N",
((LONG) LOOPS) 3 HZ / BENCHTIME);
#ENDIF
#IFDEF GETRUSAGE
GETRUSAGE (RUSAGE _SELF, &ENDTIME);
{
DOUBLE T = (DOUBLE) (ENDTIME.RU_ UTIME.TV_SEC
— STARTTIME.RU_UTIME.TV_SEC
— NULLTIME.TV_SEC)
+ (DOUBLE) (ENDTIME.RU_UTIME.TV_USEC
— STARTTIME.RU _UTIME.TV_USEC
— NULLTIME.TV_USEC) * 1E-6;
PRINTF("DHRYSTONE(%S) TIME FOR %LD PASSES = %Z.1F\N",
VERSION,
(LONG) LOOPS,
T);
CC -WNO—IMPLICIT—-FUNCTION—-DECLARATION

DHRYSTONE.C

The Dhrystone
benchmark

To generate some load for perf
top and see where its time Is
spent.

The -Wno-imolicit-function-
declaration is only for the M1 Mac
because the source Is so old and
clang does not like it. There are
Nno symbols or debug options
selected.

—0 DHRYSTONE




¢+ 17K OoF EVENT 'CYCLES', 4000 Hz, EVENT cOUNT (APPROX.): 6976335389 LosT: 0/0 brop: 0/0

SHARED OBJECT SYMBOL

22,11% DHRYSTONE [.] ProcCO
16,16% DHRYSTONE [.] Procl
13,01% DHRYSTONE [.] PrOCS
7,04% DHRYSTONE [.] Funcl
6,76% DHRYSTONE [.] ProCT
6,42% DHRYSTONE [.] Func2
e to O t e 6,17% LIBC-2.31.S0 [.] __STRCMP_AVX2
6,11% DHRYSTONE [.] ProC3
3,91% DHRYSTONE [.] ProCé
u i u 2,56% DHRYSTONE [.] PrOC2
fUﬂCtIOnS Wlthln 1,86% DHRYSTONE [.] Func3
1,73% DHRYSTONE [.] PrOC4
0,76% DHRYSTONE [.] ProOCS
0,51% DHRYSTONE [.] 0x00000000000010c4
0,09% PERF [.] __SYMBOLS__INSERT
a prOceSS 0,09% PERF [.] RB_NEXT
0,08% [KERNEL] [K] PSI_TASK_CHANGE
0,07% LIBSLANG.S0.2.3.2 [.] SLSMG_WRITE_CHARS
. . : 0,07% PERF [.] D_PRINT_COMP_INNER
We See exaCtly Wh|Ch fUﬂCUOﬂS IN 0,06% [KERNEL] [K] DO_SYSCALL 64
: . 0,06% [KERNEL] [K] UPDATE_BLOCKED_AVERAGES
the program Used the maJOFI’[y Of 0,04% [KERNEL] [K] MENU_SELECT
. . 0,04% [KERNEL] [K] ENTRY_SYSCALL_64
the processor CyC|eS. Th|S g|VeS 0,04% [KERNEL] [K] TIMERQUEUE_ADD
. 0,04% [KERNEL] [K] KALLSYMS_ EXPAND_SYMBOL.CONSTPROP.O
us a handle on the Opt|m|8|ng 0,04% [KERNEL] [k] __UPDATE_LOAD_AVG_CFS_RQ
0,03% LiBc-2.31.s0 [.] _INT_MALLOC
prOCGSS. 0,03% LIBSLANG.S0.2.3.2 [.] SLTT_SMART_PUTS
0,03% PERF [.] RUST_DEMANGLE_CALLBACK
0,03% [KERNEL] [K] TIMEKEEPING_ADVANCE
0,03% SNAPD [.] 0x00000000004B1394
0,03% [KERNEL] [K] SYSCALL_RETURN_VIA SYSRET
0,03% [KERNEL] [K] CPUIDLE_ENTER_STATE
0,03% [KERNEL] [K] _RAW_SPIN_LOCK_IRQSAVE
0,03% PERF [.] DSO__FIND_SYMBOL
0,03% PERF [.] HPP__SORT_OVERHEAD
0,03% [KERNEL] [K] VSNPRINTF
0,03% [KERNEL] [K] MODULE_GET_KALLSYM
0,03% PERF [.] RB_INSERT_COLOR
0,03% PERF [.] HISTS__FINDNEW_ENTRY
0,03% [KERNEL] [K] UPDATE_LOAD_AVG
0,03% PERF [.] HIST_ENTRY__SORT
0,02% [UNKNOWN] [.] 0000000000000000
0,02% [KERNEL] [K] __UPDATE_LOAD_AVG_SE
0,02% [KERNEL] [K] __ NEXT_TIMER_INTERRUPT
0,02% LiBc-2.31.s0 [.] GI_ STRTOULL_L_INTERNAL
0,02% [KERNEL] [K] READ_TSC
0,02% PERF [.] D_PRINT_COMP
0,02% [KERNEL] [K] LOAD_BALANCE
0,02% LIBM0OZJS-68.50.68.6.0 [.] O0x00000000005A0984
0,02% [KERNEL] [K] FORMAT DECODE
0,02% [KERNEL] [K] NATIVE_QUEUED_SPIN_LOCK_SLOWPATH
0,02% [KERNEL] [K] PAGE_REMOVE_RMAP

0,02% [KERNEL] [K] SWITCH FPU RETURN




SAMPLES: 83K OF EVENT 'CYCLES', 4000 Hz, EVENT COUNT (APPROX.): 32391816297 LosT: 0/0 propr: 0/0

UVERHEAD
4,66%
3,41%
3,15%
2,54%
2,51%
2,48%
2,41%
2,45%
2,45%
2,43%
2,38%
2,36%
2,36%
2,36%
2,21%
2,20%
2,10%
1,76%
1,44%
1,31%
0,99%
0,91%
0,90%
0,88%
0,82%
0,80%
0,79%
0,78%
0,78%
0,77%
0,72%
0,61%
0,61%
0,60%
0,58%
0,58%
0,46%
0,43%
0,43%
0,43%
0,43%
0,36%
0,35%
0,34%
0,34%
0,33%
0,33%
0 %

SHARED OBJECT

[KERNEL]

[JIT] T1ID
[JIT] TID
[JIT] TID
[JIT] TID
[JIT] TID
[JIT] TID
[JIT] TID
[JIT] TID
[JIT] T1ID
[JIT] TID
[JIT] TID
[JIT] TID
[JIT] TID
[JIT] TID
[JIT] TID
[JIT] TID
[KERNEL]

[JIT] T1ID

LIBC—-2.31.

[JIT] TID
[JIT] TID
[JIT] TID
[KERNEL]

[JIT] TID
[JIT] TID
[JIT] TID
[KERNEL]

[KERNEL]

[JIT] TID
[JIT] TID
[JIT] TID
[JIT] T1ID
[JIT] T1ID
[JIT] TID
[JIT] TID
[JIT] TID
[JIT] TID
[JIT] TID
[JIT] TID
[JIT] TiID
[JIT] TID
[JIT] TID
[JIT] TID
[JIT] TID
[KERNEL]

[JIT] TID
ITTT TT1n

102605
102605
102605
102605
102605
102605
102605
102605
102605
102605
102605
102605
102605
102605
102605
102605

102605
SO

102605
102605
102605

102605
102605
102605

102605
102605
102605
102605
102605
102605
102605
102605
102605
102605
102605
102605
102605
102605
102605
102605

102605
1N2ANR

SYMBOL
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COPY_USER_ENHANCED _FAST_STRING

Ox00007F2E44Cc3A9D6
OxO00007F2E44C3AFE3
Ox00007F2E44Cc3ABB6
Ox00007F2E44C3ABDE
Ox00007F2E44c3AC40
Ox00007F2E44Cc3ABDS
Ox00007F2E44c3ACl4
Ox00007F2E44c3ABDO
Ox00007F2E44c3ABCO
OXxO00007F2E44C3ABFA
Ox00007F2E44Cc3AC38
Ox00007F2E44c3AClD
Ox00007F2E44Cc3AC2A
Ox00007F2E44c3Ac00
Ox00007F2E44C3ABEA
Ox00007F2E44Cc416C4
DO_SYSCALL_ 64

OxO00007F2E44Cc3E18F

__MEMMOVE_AVX_UNALIGNED_ERMS

OX00007F2E44C3AEF]
OxO00007F2E44C415F4
Ox00007F2E44Cc3E189
FIND GET_ENTRY
OxO00007F2E44C3AE6B
Ox00007F2E44Cc415F9
Ox00007F2E44Cc3AETO
ENTRY_SYSCALL_64

SYSCALL_RETURN_VIA_ SYSRET

OxO00007F2E44C3AETA
OxO00007F2E44C416BE
Ox00007F2E44Cc3AF18
OXxO00007F2E44C3AETE
Ox00007F2E44C3AE83
OX00007F2E44Cc33963
OXx00007F2E44C3AEDD
OX00007F2E44Cc3E207
OxO00007F2E44C3AEAL
Ox00007F2E44C3AE8D
Ox00007F2E44C3AEE9
Ox00007F2E44C3AF4C
OXxO00007F2E44C3ELFA
OXO0007F2E44C3AET4
OxXx00007F2E44Cc3ACB8
Ox00007F2E44c3ACCY

GENERIC_FILE_BUFFERED_READ

Ox00007F2E44c338c0
NYNNNNTe?2ebbcInrrh

Now let’s run
our first java
program

The one with the loop

Very disappointing, isn’t is”?

What happens here? We have
only addresses, no human-
readable symbols.

This Is caused by the JIT process,
which does Just-In-Time
compiling to native (instruction set
architecture dependent) machine
code.




ymbols to the rescue

= https://qithub.com/jvm-profiling-tools/perf-map-agent =i esipemeemen e

<> Code (@ lIssues 21 1 Pull requests 11 (® Actions [ Projects 07 wiki @ Security [~ Insights
¥ master ~ ¥ 6 branches O 1tag Go to file Add file ~ About
. S et \J AVA H O M E A java agent to generate method mappings
- ﬁ jrudolph Merge pull request #75 from baptistemesta/patch-1 ... ® d9843a0 on 22 Oct 2018 &) 99 commits to use with the linux ‘perf" tool
B bin Also run as JVM process's GID in order to attach (#60) 4 years ago M Readme
. C m a ke B src Avoid confusion on unexisting libperfmap file on mac os 3 years ago & GPL-20 License
. Y .gitignore Allow to compile on OSX as well and be able to use it with dtrace. 4 years ago
3 .travisyml Setup CI 4 years ago Releases
3 CMakelLists.txt Require CMake 2.8.6 5 years ago ©1tags
. m a ke M LICENSE Apply the GPLv2 license 7 years ago
[ README.md Update README.md 4 years ago Packages
No packages published
‘= README.md

Contributors 12

erf-map-agent o
= b CE LT L B X
L0

A java agent to generate /tmp/perf-<pid>.map files for just-in-time(JIT)-compiled methods for use with the

Linux perf tools.
Languages

.
® C61.1% Shell 20.8% ® Java 8.6%
® Perl 51% ® CMake 4.4%

Build

Make sure JAVA_HOME is configured to point to a JDK. You need cmake >= 2.8.6 (see #30). Then run the
following on the command line:

cmake .
make

# will create links to run scripts in <somedir>
bin/create-links-in <somedir>


https://github.com/jvm-profiling-tools/perf-map-agent

Create a map with java-perf-map

= jJava -XX:+PreserveFramePointer <your_class>
= sudo perf record -F 99 -p ‘pgrep java’ -g -- sleep 10
= ~/apps/perf-map-agent/bin/create-java-perf-map.sh ‘pgrep java’

= sudo perf script >out.perf

Linux perf tools will expect symbols for code
executed from unknown memory regions

at tmp/perf-<pid>.map. This allows
runtimes that generate code on the fly to
supply dynamic symbol mappings to be
used with the perf suite of tools.

= But for now, we are going to look at perf top



: 51K OF EVENT 'CYCLES', 4000 Hz, EVENT COUNT (APPROX.): 35793172624 LosT: 0/0 DROP:

SHARED OBJECT SYMBOL

61,68%2 [JIT] 11D 102664 [.] LUAVA/I0/BUFFEREDREADER; : t:READLINE

8,63% [JIT] TiD 102664 [.] LREAD_TEXT_LOOP;::MAIN

5,162 [JIT] 11D 102664 [.] Lsun/NIO/cS/UTF_8$DECODER; ::DECODEARRAYLOOP

4,92% [KERNEL] [K] COPY_USER_ENHANCED_FAST_STRING

2,13% [JIT] 11D 102664 [.] LNETREXX/LANG/REXX;::<INIT>

1,96% [KERNEL] [K] DO_SYSCALL_64

1,48% LiBc-2.31.s0 [.] __MEMMOVE_AVX_UNALIGNED_ERMS

1,32% [JIT] 11D 102664 [.] LUAVA/LANG/ABSTRACTSTRINGBUILDER; ::APPENDCHARS

0,86% [KERNEL] [K] FIND_GET_ENTRY . .

0,81% [KERNEL] [K] SYSCALL_RETURN_VIA_ SYSRET

0,75% [KERNEL] [K] ENTRY_SYSCALL_64 I e |S e er
0,53% [KERNEL] [K] GENERIC_FILE_BUFFERED_READ

0,41% [JIT] TiD 102664 [.] LUAVA/IO/INPUTSTREAMREADER; : :READ .

0,32% [JIT] 11D 102664 [.] LUAVA/IO/FILEINPUTSTREAM; : :READBYTES

0,302 [JIT] 11D 102664 [.] UBYTE _DISJOINT_ARRAYCOPY Wlth Sy I bOls
0,25% [JIT] 11D 102664 [.] LUAVA/LANG/ABSTRACTSTRINGBUILDER; ::ENSURECAPACITYINTERNAL

0,25% PERF [.] __SYMBOLS__INSERT

0,22% [KERNEL] [K] XAS_LOAD .
0,21% [KERNEL] [K] __FGET The same program, but now it has
0,21% PERF [.] D_PRINT_COMP_INNER :

0,16% [KERNEL] [k] EXT4 FILE_READ_ITER a usable Mmapping from addresses
0,16% PERF [.] RB_NEXT :

0,15% [KERNEL] [K] COPY_PAGE_TO_ITER tO Symb0|3, prOVIded tO US by the
0,15% [KERNEL] [K] COMMON_FILE_PERM -

0,15% LiBc-2.31.s0 [.] READ ngT-(Z()rTWF)”EEr.

0,14% LIBJVM.SO [.] 0x0000000000A9DC50

0,09% [KERNEL] [K] VFS_READ ; ; .
0,09% [KERNEL] [K] KALLSYMS_ EXPAND_SYMBOL.CONSTPROP.O We SEC a” the tlme 1S Spent 1N I/O,
0,09% [KERNEL] [K] MODULE_GET_KALLSYM :

0,08% [KERNEL] (k] FSNOTIFY N JAvA/I0/BUFFEREDREADER; : :READLINE
0,08% [KERNEL] [K] KSYS_READ

0,082 LIBJVM.SO [.] Ox00000000008BC5ED

0,08% LIBJVM.SO [.] 0x00000000008c4AA2

0,08% [KERNEL] [K] NEW_SYNC_READ

0,08% PERF [.] RUST_DEMANGLE_CALLBACK

0,08% PERF [.] D_PRINT_COMP

0,08% PERF [.] DSO__FIND_SYMBOL

0,08% [KERNEL] [K] VSNPRINTF

0,07% [JIT] TiD 102664 [.] LUAVA/UTIL/ARRAYS;::COPYOFRANGE

0,07% LiBCc-2.31.s0 [.] __LIBC_ENABLE_ASYNCCANCEL

0,07% [KERNEL] [K] __X64_SYS_READ

0,07% LiBc-2.31.S0 [.] GI_ STRTOULL_L_INTERNAL

0,06% LiBc-2.31.S0 [.] _INT_MALLOC

0,06% [KERNEL] [K] NUMBER

0,06% LiBc-2.31.S0 [.] __LIBC_DISABLE_ASYNCCANCEL

0,06% [KERNEL] [K] ENTRY_SYSCALL_64 AFTER_HWFRAME

0,06% [KERNEL] [K] PAGECACHE _GET_PAGE

0,05% [KERNEL] [K] MUTEX_UNLOCK

0,05% [KERNEL] [K] MUTEX_LOCK

0,05% [KERNEL] [K] __FDGET_POS

0,05% LIBJAVA.SO [.] 0x00000000000160cc

O Nnecoz TR v A A r 1 N NNNNNNNANNANOARAOAR~ N



CLASS READ _TEXT_ONELINEZ

PROPERTIES INHERITABLE
AL = ARRAYLIST()

METHOD READ TEXT_ONELINEZ2()
RExxIO().FILE('./DATA/KJVDAT.TXT').FOREACHLINE(THIS.DOCID())

METHOD MAIN(ARGS=STRING[]) STATIC
R=READ TEXT_ONELINE2()
LOOP FOR 10000
LooP 1=0 TO R.AL.SIZE()-1
A = CHAPTERANDVERSE R.AL.GET(I)
IF A.BOOK='REV' THEN
IF A.CHAPTER='22' THEN
IF A.VERSE="'21"' THEN LEAVE

| et’s revisit this
one

We'll run this through perf top SAY A

CLASS READ _TEXT_ONELINE2.DOCID DEPENDENT IMPLEMENTS LINEHANDLER
METHOD HANDLE(IN)

PARSE IN BOOK '|' CHAPTER '|' VERSE '|' TEXTLINE
A = CHAPTERANDVERSE (BOOK,CHAPTER,VERSE, TEXTLINE)
PARENT.AL.ADD(A)

> BPFSPROBES GIT:(MASTER) PERF STAT JAVA —XX:+PRESERVEFRAMEPOINTER
REV 22 21 THE GRACE OF QOUR LORD JESUS CHRIST BE WITH YOU ALL. AMEN.~

READ _TEXT_ONELINEZ

PERFORMANCE COUNTER STATS FOR 'JAVA —-XX:+PRESERVEFRAMEPOINTER READ_TEXT_ONELINEZ2':

27.941,67 MSEC TASK—-CLOCK # 1,013 CPUS UTILIZED
6.797 CONTEXT—SWITCHES # 0,243 K/SEC
1.083 CPU—-MIGRATIONS # 0,039 K/SEC
92.130 PAGE—FAULTS # 0,003 M/sSEc
110.927.691.194 CYCLES # 3,970 GHz
240.753.224.323 INSTRUCTIONS # 2,17 INSN PER CYCLE
46.301.682.611 BRANCHES # 1657,084 M/SEC
49.056.142 BRANCH-MISSES # 0,11% OoF ALL BRANCHES

271,572957882 SECONDS TIME ELAPSED

27,810831000 SECONDS USER
0,176500000 SECONDS SYS




: 50K OF EVENT 'CYCLES', 4000 Hz, EVENT CcOUNT (APPROX.): 35775575473 LosT: 0/0 prop: 0/0

SHARED OBJECT SYMBOL

42,04% [JIT] 11D 102873 [.] LREAD _TEXT_ONELINEZ2;::MAIN
30,27% [JIT] T1ID 102873 [.] LNETREXX/LANG/REXX; ::DOCOMPARE
18,86% [JIT] 11D 102873 [.] LNETREXX/LANG/REXX; ::0PADD
4,71% [JIT] 11D 102873 [.] LNETREXX/LANG/REXX; ::<INIT>
0,25% PERF [.] __SYMBOLS__INSERT
0,24% PERF [.] D_PRINT_COMP_INNER
0,15% PERF [.] RB_NEXT
0,11% PERF [.] RUST_DEMANGLE_CALLBACK
0,09% [KERNEL] [K] MODULE_GET_KALLSYM
0,08% [KERNEL] [K] NUMBER
0,08% PERF [.] D_PRINT_COMP
0,07% [KERNEL] [K] KALLSYMS_ EXPAND_SYMBOL.CONSTPROP.O
0,07% [KERNEL] [K] VSNPRINTF
0,07%Z PERF [.] D COUNT_TEMPLATES_SCOPES
0,07% LiBCc-2.31.s0 [.] GI_ STRTOULL_L_INTERNAL I I II I l
0,06% LiBc-2.31.s0 [.] _INT_MALLOC
0,06% LIBJVM.SO [.] 0x0000000000A9DC50
0,06% PERF [.] RB_INSERT_COLOR : . :
0,05% [KERNEL] [k] STRING_NOCHECK We see that most time is spent in
0,05% [KERNEL] [K] DO_SYSCALL_64
0,05% [KERNEL] [K] FORMAT_DECODE REXxx; : :pocompARE ANCA RExx;::0pADD
0,04% [KERNEL] [K] MEMCPY_ERMS
0,04% PERF [.] DSO__FIND_SYMBOL

0,04% LiBc-2.31.s0 [.] IO GETDELIM

0,04% LiBc-2.31.s0 [.] __ MEMSET_AVX2_UNALIGNED_ERMS

0,03% LiBc-2.31.s0 [.] __STRCMP_AVX2

0,03% LiBc-2.31.s0 [.] __LIBC_CALLOC Why WOUld that be,?

0,03% [KERNEL] [K] SYSCALL RETURN_VIA SYSRET

0,02% LiBc-2.31.s0 [.] IO _FEOF :

ST R 37 L NAKE Well, the compare is because of
0,02% [UNKNOWN] [.] 0000000000000000 I I
0,02% PERF [.] __SYMBOLS__INSERT.CONSTPROP.O the ComparISOﬂ Of every ArrayL|St
0,02% LiBc-2.31.s0 [.] __MEMMOVE_AVX_UNALIGNED_ERMS element Wthh COﬂ’[aiﬂS an

0,02% [KERNEL] [K] _ SCHED_TEXT_START )

0,025 G Lol 7 B instance of ChapterAndVerse, to
0,02% [KERNEL] [K] CLEAR_PAGE_ERMS

0,02% [KERNEL] [K] ENTRY_SYSCALL_ 64 the 3 S’[rings_

0,02% PERF [.] PERF_EVSEL__PARSE_SAMPLE

0,02% LiBc-2.31.s0 [.] sysMALLOC

0,02% [KERNEL] [K] PSI_TASK_CHANGE

0,02% [KERNEL] [K] TIMERQUEUE_ADD

0,02% PERF [.] D_MAKE_COMP

0,02%  [KERNEL] [K] UPDATE_ITER The OpAdd is the loop counter. In
0,02% [KERNEL] [K] UPDATE_BLOCKED_AVERAGES

0,02% PERF [.] SORT__DSO_CMP this case ...

0,02% PERF [.] HISTS_ _FINDNEW_ENTRY

0,02% [KERNEL] [K] S_NEXT

0,02% LiBc-2.31.s0 [.] __STRLEN_AVX2

0,01% [KERNEL] [K] PREPARE_EXIT_TO_USERMODE

0,01% [KERNEL] [K] s_SHow

0,01% [KERNEL] [K] NATIVE_IRQ_RETURN_IRET

0.01%Z PFRF [.T D DFMANGIF CAIl I RACK



We don’t need
decimal loop
counters

| changed that as can be seen on
the right, using the DO ... BINARY
block delimiter.

That alone shaves off about 20
seconds.

CLASS READ _TEXT_ONELINEZB

PROPERTIES INHERITABLE
AL = ARRAYLIST()

METHOD READ TEXT_ONELINEZ2B()

RExxIO().FILE('./DATA/KJVDAT.TXT').FOREACHLINE(THIS.DOCID())

METHOD MAIN(ARGS=STRING[]) STATIC
R=READ _TEXT_ONELINEZ2B()
DO BINARY
LOOP FOR 10000
LooP 1=0 TO R.AL.SIZE()-1
A = CHAPTERANDVERSE R.AL.GET(I)
IF A.BOOK=='REV' THEN
IF A.CHAPTER=='22"' THEN
IF A.VERSE=='21"' THEN LEAVE
END
END —— LOOP FOR
END
SAY A

CLASS READ_TEXT_ONELINEZB.DOCID DEPENDENT IMPLEMENTS LINEHANDLER

METHOD HANDLE(IN)

PARSE IN BOOK '|' CHAPTER '|' VERSE '|' TEXTLINE
A = CHAPTERANDVERSE(BOOK,CHAPTER,VERSE, TEXTLINE)
PARENT.AL.ADD(A)

- BPFSPROBES GIT:(MASTER) PERF STAT JAVA —XX:+PRESERVEFRAMEPOINTER READ_TEXT_ONELINEZB
REvV 22 21 THE GRACE OF OUR LORD JESUS CHRIST BE WITH YOU ALL. AMEN.~

PERFORMANCE COUNTER STATS FOR 'JAVA —-XX:+PRESERVEFRAMEPOINTER READ _TEXT_ONELINEZ2B':

8.362,75 MSEC TASK—-CLOCK

680 CONTEXT—SWITCHES
55 CPU-MIGRATIONS
16.418 PAGE—FAULTS
19.206.783.758 CYCLES
15.628.203.011 INSTRUCTIONS
3.228.597.088 BRANCHES
9.766.935 BRANCH—MISSES

8,145946642 SECONDS TIME ELAPSED

8,325632000 SECONDS USER
0,044008000 SECONDS SYS

FHOH HE O HE H HEHE

1,027
0,081
0,007
0,002
2,297
0,81
386,069
0,30%

CPUS UTILIZED
K/SEC

K/SEC

M/SEC

GHz

INSN PER CYCLE
M/SEC

OF ALL BRANCHES




Profiling Rexx BIFS




/% REXX >/
OPTIONS LEVELB

/% SUBSTR </

SAY "Look FOR SUBSTR OK"

/% Do 1000000 </

/* [HESE FROM THE REXX BOOK. */
/% SAY '['SuBSTR('ABc',2)'[|"' */

SUBSTR BIF

IF SUBSTR('ABC',2) \= 'BC' THEN SAY 'FAILED IN TEST 1
IF SUBSTR('ABC',2,4) \= 'BC ' THEN SAY 'FAILED IN TEST 2 '
IF suBsTrR('ABC',2,6,"'."') \= 'BC....' THEN SAY 'FAILED IN TEST 3 Testcase
/* [HESE FROM MARK HESSLING. */
IF SUBSTR("FOOBAR",2,3) \= "o0B" THEN SAY 'FAILED IN TEST 4!
/% SAY '['SUBSTR('FOOBAR',3)'[" */ Note the Unicode testcases
IF SUBSTR("FOOBAR",3) \= "OBAR" THEN SAY 'FAILED IN TEST S
IF SUBSTR("FOOBAR",3,6) \= "OBAR " THEN SAY 'FAILED IN TEST 6 '
IF SUBSTR("FOOBAR",3,6,'x"') \= "OBARX**" THEN SAY 'FAILED IN TEST 7
IF SUBSTR("FOOBAR",6,3) \= "R " THEN SAY 'FAILED IN TEST 8 '
IF SUBSTR("FOOBAR",8,3) \= " " THEN SAY 'FAILED IN TEST 9 '
IF SUBSTR('1234567890',5) \= '567890' THEN SAY 'FAILED IN TEST 10 '
x SAY '['SUBSTR('1234567890',5)'["' *x/
IF SUBSTR('1234567890',6,6,'.") \= '67890."' THEN SAY 'FAILED IN TEST 11
IF SUBSTR('ABC',2,4,'.") \= 'BC..' THEN SAY 'FAILED IN TEST 12 '
IF SUBSTR('ABCDEFGH',1,2,"'."') \= '"AB' THEN SAY 'FAILED IN TEST 13
IF SUBSTR('ABCDEFGH',2,3,"'E') \= 'BCD'THEN SAY 'FAILED IN TEST 14 '

IF SUBSTR("RENE VINCENT JANSEN",1,4,".") \= 'RENE' THEN SAY 'FAILED IN TEST

IF SUBSTR("RENE VINCENT JANSEN",6,7,"") \= '"VINCENT' THEN SAY 'FAILED IN TEST

IF SUBSTR("12345678",5,6,"E") \= 'B6T8EE' THEN SAY 'FAILED IN TEST 17
/* SAY SUBSTR('"12345678",10,6,"E") */

/* IF SUBSTR('"12345678",10,6,"EE") \= 'EEEEEE' THEN SAY 'NEED EXCEPTIONS FOR THIS
/% END >/

SAY "SUBSTR OK"

RETURN




4_ 72 msec ooRexx
n

SU BSTR* 1 . 36 msec BREXX

Fastest execution recorded

(For cRexx, excluding RXC time) O 7 7 nsec Regina
[ |
O 48 msec cREXX - Rexx Version
[ |
O 43 msec CcREXX - RXAS version
[ |

* Unicode testcases skipped except for CREXX




: 123K OF EVENT 'CYCLES', 4000 Hz, EVENT COUNT (APPROX.): 29857751311 L0oST: O

SHARED OBJECT SYMBOL
12,40% LIBREXX.SO. MEMORYOBJECT: :NEWOBJECT

-
~
—

6,26% LIBREXX.S0.4% MEMORYSEGMENTSET: : SWEEPSINGLESEGMENT

5,30% LIBREXX.SO0.4% REXXEXPRESSIONFUNCTION: :EVALUATE

4,69%2 LIBREXX.SO0.4 REXXINSTRUCTION: :EVALUATEARGUMENTS

4,19% LIBREXX.SO0.4 STRINGUTIL::SUBSTR

3,49% LIBREXX.SO0.4 REXXINSTRUCTIONIF: :EXECUTE '

3,32% LIBREXX.S0.4% NUMBERSTRINGSCAN CPU PrOf”e Of
3,21%7 LiBCc-2.31.S0 __MEMSET_AVXZ2 UNALIGNED_ ERMS

2,94% LIBREXX.SO0.4 REXXBINARYOPERATOR: :EVALUATE R b -t
2,85% LIBREXX.SO0.4% REXXINTEGER: :UNSIGNEDNUMBERVALUE OO eXX SU S r
2,58% LIBREXX.SO0.4% REXXACTIVATION: :RUN

2,575 LIBREXX.SO0.4 PROTECTEDBASE: :PROTECTEDBASE 1)VVelﬂeeciR)rur1ﬂﬂsir1a|cmx)to
2,56% LIBREXX.SO0.4% REXXSTRING: :COMP e

2,502 LIBREXX.SO.4 BUILTIN FUNCTION SUBSTR see significant CPU usage

2,18% LiBc-2.31.S0 TOUPPER :
2,13% LIBREXX.SO.4 REXXSTRING: :STRINGCOMP 2) The memory overhead might be
1,85% LIBREXX.SO.4 EXPRESSIONSTACK: :REQUIREDINTEGERARG of that loop

1,68% LIBREXX.S0.4 REXXOBJECT: :CALLOPERATORMETHOD

1,52% LIBREXX.S0.4 EXPRESSIONSTACK: :EXPANDARGS 3) Still, we clearly see the relative

1,43% LIBC-2.31.S0
1,38% LIBREXX.S0.4%
1,33% LIBC-2.31.S0
1,32% LIBREXX.S0.4%
1,31%7 LIBREXX.SO.
1,30% LIBREXX.SO.
1,28% LIBREXX.SO.
1,17% LIBREXX.SO.
1,05% LIBREXX.SO.
0,97% LIBREXX.SO.
0,97/% LIBREXX.SO.
0,85% LIBREXX.SO.
0,80% LIBREXX.SO.
0,80% LIBREXX.SO.
0,75% LIBREXX.SO.

N 7N°% 1 *rAanrvwv oM /1.

__MEMMOVE_AVX_UNALIGNED_ERMS
REXXSTRING: :EVALUATE

__MEMCMP_AVXZ2 MOVBE

REXXSTRING: :NUMBERSTRING
REXXINTERNALOBJECT : :REQUESTSTRING
EXPRESSIONSTACK: :OPTIONALINTEGERARG
POSITIONARGUMENT
NUMBERSTRING: : PARSENUMBER
EXPRESSIONSTACK: :REQUIREDSTRINGARG
REXXINTEGER: :EVALUATE
NUMBERSTRING: :NEWINSTANCE
LENGTHARGUMENT

REXXINTERNALOBJECT: :REQUIREDSTRING
REXXSTRING: :RAWSTRING
REXXINTERNALOBJUECT: :ISBASECLASS

ANiivamrnCrmnThAai~re e~ N

CPU profile of the called functions

T S S T S R S R S T ST S S R S

-TTr-srrrrrrer’rrr’rTrffrTrTr!Trrm TrsmTTTTr s rsMrmsmrmssmrsmsreeesrsmsmsrsrssssrsee s oo
L] Q =) L] Q =] «Q o L=} =) =) L] Q Q L] o L=} L] o L] Q =] « Q iz} Q =) L] Q =) L] Q =]
- e ] e e e e e e e e eed e e e heed e e e eed eed e e e e e e e eed e e heed ed



/B3
* REXX SUBSTR BIF IN RXAS. USES LENGTH.RXAS
</
.GLOBALS=0
LENGTH() .EXPOSE=LENGTH.LENGTH
SUBSTR() .LOCALS=18 .EXPOSE=SUBSTR.SUBSTR

/% STRING = ARGI */
/% N (START) = ARGZ */
LOAD RY7," " /% THE DEFAULT PAD CHARACTER */

. LOAD R6,0  /* THE LENGTH FIELD INITIALIZED TO O */
l BS ‘ R In BRTPANDT HAVETHREE,A3,1
Isue A0,AQ0,1

HAVETHREE

BRTPANDT HAVEFOUR,A%4,1
1sup A0,AQ0,1

HAVEFOUR:
/% NOW WE HAVE THE CORRECT NUMBER 3/
ILT R1,A0,2 /* LESS THAN 2 ARGUMENTS */
BRT WRONGARGS,R1

iy

Well, 3/4 of it

IGT R1,A0,4 /* MORE THAN 4 ARGUMENTS >/
Based on algorithm in ANSI RT (RONGARGS,RI
standard BRT DO;T,I’QI /% WE HAVE TWO ARGUMENTS 3/

COPY R6,A3 /* SAVE LENGTH FIELD IN R6*/
I1EQ R1,AOQ,4
BRF DOIT,R1l /* WE DO NOT HAVE 4 ARGUMENTS, NO PAD */
COPY R7,A4 /* WE HAVE A PAD, REPLACE THE DEFAULT ONE >/
BR DOIT
WRONGARGS :
/% WE ARE HERE IF THERE ARE NOT ENOUGH, OR TOO MANY ARGUMENTS */
SAY "SUBSTR NEEDS AT LEAST TWO AND AT MOST 4 ARGUMENTS"
EXIT
DOIT:
/% WE WANT TO KNOW THE LENGTH OF THE STRING ARGUMENT 3/
LOAD R3,1 /* THERE IS ONE ARGUMENT FOR THE CALL TO LENGTH() */
COPY R4,Al /* AND IT IS THE STRING IN Al */
CALL RI1O0,LENGTH(),R3 /% WHAT IS THE LENGTH OF THE STRING ARG */

ITOS R10
copy R12,R10 /* THE PRELIMINARY LOOP COUNTER IS THE STRLENGTH >/
DEC A2

IGT R1,R6,0

BRF SKIP,RI

COPY RI12,R6 /* THE FINAL LOOP COUNTER IS THE LENGTH ARGUMENT 3/
IADD R12,R12,A2 /* ADAPT FOR START POSITION */

IGT R17,A2,R10 /* IF THE START POS IS GREATER THAN STRING LENGTH */
BRT PAD,R17




/* CLASSIC REXX RUNTIME LIBRARY >/
OPTIONS LEVELB /* WRITTEN IN REXX LEVEL B */

/% DECLARATIONS >/
/% RAISE() INTERNAL FUNCTION TO RAISE A RUNTIME ERROR */
RAISE: PROCEDURE = .INT

ARG TYPE = .STRING, CODE = .STRING, PARM1 = .STRING

/% LENGTH() PROCEDURE */

" LENGTH: PROCEDURE = .INT
l | ‘ R r ] ARG STRINGL = .STRING

/% SUBSTR() PROCEDURE */

R SUBSTR: PROCEDURE = .STRING
|eve‘ B C EXX ARG STRINGl = .STRING, START = .INT, LEN = LENGTH(STRINGl) + 1 - START, PAD = ' '

PADCHAR = Q0 /* IS AN INTEGER */
QUTPUT = "'

.. for an impression, all the code is INPUTLENGTH

:O;
PADLENGTH = O;
IN.

/* CHECK START 3/
IF START < 1 THEN CALL RAISE "SYNTAX", "40.13", START /% INVALID START */
HTTPS://GITHUB.COM/ADESUTHERLAND/CREXX START = START - 1 /* 1 BASE TO ZERO BASE </

/* CHECK LENGTH </
IF LEN < 1 THEN CALL RAISE "SYNTAX", "40.13", LEN /* INVALID START 3/
The clarity of this, coupled with the /% CHECK LENGTH OF PAD */
ASSEMBLER STRLEN PADLENGTH,PAD;
almost not measurable performance IF PADLENGTH > 1 THEN CALL RAISE "SYNTAX", "40.23", PAD /* INVALID PAD LENGTH %/
difference, made us decide to

/% GET THE LENGTH OF THE INPUT STRING >/

imp|ement most BlIF’s in RexXx. ASSEMBLER STRLEN INPUTLENGTH,STRING1
INPUTLENGTH = INPUTLENGTH — START;
(WhICh Peter subsequently dld) IF INPUTLENGTH > O THEN DO

/% YES THERE ARE CHARACTERS NEEDED FROM STRINGI */
IF LEN <= INPUTLENGTH THEN DO
/% JUST COPY FROM STRINGI — NO PADDING NEEDED </
DO I = START TO START + LEN - 1
ASSEMBLER CONCCHAR OUTPUT,STRINGI,I
END
END
ELSE DO
/% COPY ALL OF STRINGI AND THEN PAD >/
DO I = START TO START + INPUTLENGTH - 1
ASSEMBLER CONCCHAR OUTPUT,STRINGI,I
END

/% THEN ADD PADS >/



https://github.com/adesutherland/CREXX

CPS: The Clauses Per Second Benchmark

ARM Is on the move




The latest from MFC’s Speleotrove

2021.10.28
2015.03.06
2013.07.04
2021.10.28
2012.01.01
2021.08.30
2011.06.00
2020.06.14
2020.01.27
2011.06.08
2014.05.05
2014.01.08
2012.05.25
2012.03.26

2001 O OO

RexxCPS

23,774,392
19,413,819
17,778,252
15,928,590
14,760,746
14,418,411
14,126,688
12,500,000
11,494,253
10,135,135
3,287,671
7,605,810
6,675,507
0,192,687

5 KA7 920

Hardware

M1 Mac ARM 64
IBM z13
IBM zEC12 2827-789
M1 Mac ARM 64
Intel i5 2.5 GHz
iIMac Apple Silicon M1
IBM 2196 2817-742
Lenovo T540-15ICB
Lenovo T540-15ICB
Intel i7 4.7 GHz
Pentium G3220 3 GHz
Intel Xeon 3.5 GHz
Intel i5 2.5 GHz

Xeon 3.1GHz 4-way

AMD Athlon 1 4 GH7

Software environment

Darwin ooRexx_5.0.0
CMS REXXC370
CMS REXXC370
Unix Regina 3.9.3
Win7 DosCrx1.0
Darwin
CMS REXXC370
Win10-64 ooRexx 4.2.0
Win10-64 Regina 3.9.3
Win7 ooRexx 4.1.0
Win7-64 Regina 3.7
Win7 ocoRexx 4.1.2
Win7 ooRexx 4.1.0
Linux jREXX

Do<cCrx1 O 16 bit

6.05
4.02
4.02
5.00
5.00
6.05
4.02
6.04
5.00
6.03
5.00
6.03
6.03
0.0.3

5 ()

23
23

22

12

23
22

28

20

Dec
Dec
Oct
Apr
Aug
Dec
Feb
Oct

Dec

Aug
Dec

Mar

2021
1999
1999
2019
1999
2021
1999
2014
2019
2010

2012
2010
2012

1000




> TEST GIT:(MASTER) X OOREXX REXXCE= TEST GIT:(MASTER) X REGINA REXXCPS.

_____ REXXCPS 2.1 —- MEASURING REXX ————— REXXCPS 2.1 —-— MEASURING REXX ClI
REXX VERSION IS: REXX-00REXxX 5.0.0( REXX VERSION IS: REXX-REGINA_3.9.3(M]
SYSTEM 1S: DARWIN SYSTEM Is: UNIX

AVERAGING: 100 MEASURES OF 1¢( AVERAGING: 100 MEASURES 0oF 100

ToTAL (FULL DO): 0.00446599 secs (ay TOTAL (FuLL DO): 0.00670827 secs (AVEF
TIME FOR ONE ITERATION (1000 cLAUSES 'IME FOR ONE ITERATION (1000 CLAUSES)

DEREORMANCE: 22391452 REXX €L AL PERFORMANCE: 14906973 REXX CLAUSH P‘a'thrS
) > TEST GIT:(MASTER) X [
> TEST 61Tz (MASTER) X [ Different platforms, different
SCOres
Need a performance regression
% TEST GIT:(MASTER) OOREXX REXXCPS.REX - TEST GIT:(MASTER) REXX REXXCPS.REX section on the RexxLA Jenkins
————— REXXCPS 2.1 —— MEASURING REXX CLAUSES | -———— REXXCPS 2.1 —-—- MEASURING REXX CLAUS build machine.
REXX VERSION IS: REXX-00REXX_5.0.0(MT)_64-| REXX VERSION IS: REXX-REGINA 3.9.4 5.00
SYSTEM ISs: LINUX SYSTEM IS: UNIX
AVERAGING: 100 MEASURES OF 100 ITERA AVERAGING: 100 MEASURES OF 100 ITE

ToTaL (FuLL DO): 0.00738375 secs (AVERAGE O ToTAL (FULL DO): 0.01171962 secs (AVERAGE
TIME FOR ONE ITERATION (1000 CLAUSES) WAS: |Trve Fgr ONE ITERATION (1000 CLAUSES) WAS

PERFORMANCE: 13543254 REXX CLAUSES PER PERFORMANCE: 8532700 REXX CLAUSES PE

> TEsST 61T:(MASTER) |} > TEsT 6IT:(MASTER) |




The End. For the moment.




