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Intro: [na pa3orpeBa

«Ckonbko CTONT ofiuH String?y

long timel System.nanoTime () ;
for (int 1 = 0; i < 1000; i++) {
String s new String("");
}
long time2 System.nanoTime () ;
System.out.println("Time:" + (time2 - timel));
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Teopusa: 3auem nogu genatotr beHumapku?

Pagn xonunsopa: Node.js — Ho Java... — Node.js!

2. Pagn mapkeTuHra: npoBepuTb, YTO Mbl BKI3[bIBAEMCSA B YCTAHOBJIEHHbIE
KpUTEpUM

3. Pagn uH>XWHUPUHra: n3onnposaTb 1 3apUKCUPOBaTL NePOPMaHCHbIi
tbeHOMEH, 4TODbI Obia pedepeHCHasi TOYKa A1s YAyHLLEH NS

4. Pagwn HayKu: NOHATb, KaKOli MOAENbIO OMUCbIBAETCS CUCTEMA, M Ha
OCHOBaHMM 3TOW MOZENN NMPeAcKasaTh Oyayluee noeseaeHne

=’Java
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Teopua: Pagn xonusopa

MpekpacHbiii npumep — Computer Language Benchmarks Game:!
" Mwuorue peanusauyun Boobuye He cpaBHumsbl: e.g. AOT vs. JIT

" I3mepstoT HENOHATHO 4TO: e.g. pidigits n3mepsieT ckopocTb nHTepdeiica fo
GMP

" Kyya gnckneiimepoB npo TO, Y4TO B PeasibHOl >XN3HN BCE MOXET DbITb
no-APYroMy: N TOrga 3TOT MPOEKT HYXKEH TOJILKO pagun Jyn30B

= JliobsT ero notomy, yto CLBG paér uncna, KotopbiMu MOXKHO
pa3MaxnBaTb B XOJMBOPaxX

1http ://benchmarksgame.alioth.debian.org/ =’Java
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Teopus: Pagu mapkeTtuHra

MpekpacHbiii npumep — SPEC benchmarks:

" PedepeHcHble Habopbl HeHYMaAPOK, OANHAKOBO XOPOLLMX /NAOXMNX ANS
6obLIMHCTBA BEHAOPOB

" [1o3BONSAOT NMETH pechepeHCHbIE TOHKU, MPOTUB KOTOPbIX MOXHO
BbICTAaBNSITb KPUTEPUM YCNELIHOCTM NPOAYKTA, NUCATb B pekaamMe n T.M.

® Hy u 470, 4TO OHM He Bcerga penpeseHTaTUBHbI — [IABHOE, YTO OHU
«30510Tble»
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Teopusa: Pagn vH>XnHnpunHra

«If you can’t measure it, you can't optimize it»

" Hy>Hbl 1abopaTopHble YCNOBUS, B KOTOPbIX 3a(PMKCUPOBAHO KOHKPETHOE
COCTOSIHWE CUCTEMbI, YTODbI MOXHO DbIIO NPOBEPATH BHECEHHBIE U3MEHEHNS

" OTu beHUMapKu 0ObIYHO (POKYCMPYIOTCS Ha KOHKPETHbIX MeCTax MpogykTa,
nmetoT 60NbLIYIO pa3peLLatoLLyto CNOCODHOCTL, YeM MapKeTUHrOBble BeHun

" Pa3mepbl 1 0XBAT 3TUX DEHYMAPKOB 3aBUCUT OT YKYPEHHOCTM NHXKEHEPOB
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Teopus: Pagu Hayku

«Science Town PD: To Explain and Predict»

" I3Bneyb 3 pe3ynbTaToOB TECTOB MPaBAONOAOOHYIO MOAENb
NMPON3BOAUTENBHOCTI

" I3 mogenu nony4nTb NpeackasaHus o byayuiem noBeAeHUn, NPOBEPUTL 3TU
npeackKasaHuns, CNOKOMHO B3AOXHYTb U AENJONHYTH B NpOS

= Camas Tpyno€mkasi, U caMasi HaaéxHasi uesib beHYMapKuHra
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Teopusa: YTto uHTepecHo Ham?

Pagn xonunBopa: Moii s3biK flydlle TBOEro A3blka

2. Pagv mapkeTuHra: npoBepuTh, YTO Mbl BK/IafbIBAEMCS B KOHKPETHbIE
KpUTEpUM

3. Paav MH>XWHUPUHra: n3oinmpoBaTb 1 3apKCUPOBaTb NePOPMaHCHbII
beHOMeH, 4TODbI bbia pedepeHcHasi TOUKa A1s YAyHLLEH NS

4. Paav HayKu: NOHSITb, KaKO MOLE/bIO ONMCHIBAETCS CUCTEMA, U HA
OCHOBaHUW 3TO MOAENU NpefckasaTb byaylee noBeaeHune
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Teopusa: MH>xeHepHbli noaxop,

[naBHbIA MHXXeHepHbIi BOMPOC

Mouemy Mmoli beHuMapk He MOXeT paboTaTtb beicTpee?

OTBeT onpefensieT Ka4eCTBO SKCNEPUMEHTA:
1. B kakue orpaHuyenuns ynépamco?
2. Paboraet Ta 4acTb Kofa, KOTOPYIO Mbl «uccieayems !

3. Y10 cpenatb, 4TobbI NCNpaBuTL beHUMapK?

&«
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Teopus: HayuHbiin noaxop,

[ NnaBHbIVi Hay4HbI BOMpOC

Kak beHumapk pearmpyer Ha N3MEHEHNE BHELLUHUX YCNOBMNIA?

OTBe4aeM, HaCKONbLKO aKTyaJibHasi MOAE/b Pa3HUTCS C MeHTaNbHOI:
1. TpoBepka Ha Aypaka: UMEIOT JIN CMbIC/ 3TN Pe3ybTaTbl?

2. HeraTugHbIli KOHTPO/b: MEHSIETCA N pe3ynbTaT OT BapupPOBaHMA
nepeMeHHomn X, XoTs He AO/KeH?

3. MNo3UTUBHbIA KOHTPOJIb: HE MEHSIETCS JIN Pe3yaAbTaT OT BapupoBaHUs
nepeMeHHol Y;, XoTs fosxKeH”?

= Javar
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lNpakTuka
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Mpaktnka: JMH

YV Hac ToXe eCTb O4YeHb XOPOLUWIA XapHecc:
http://openjdk. java.net/projects/code-tools/jmh/

= JMH is Serious Business:
— OH yuutbiBaet ToHHY VM-HbiX adbdpekToB
— Mpbl ero neprnogudeckn gonunueaem, korga Mernsetca VM
— Mbl ero nepruognyeckn dpukcum, Korga pacTér Hala 3KCnepTusa
— Bcakuii sHewHnii beny Banugupyetcs nepenucbizanuem nog JMH

=Java
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http://openjdk.java.net/projects/code-tools/jmh/

HayuHbli noaxopn,
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HayuHbii noaxon: TL;DR;

B 3700 YacTy Mbl paCCMOTPUM HEKOTOpPbLIE METOAOIOrMYECKMe rpabnu B
pa3paboTke HGeHUMapKOB: NpobaemMbl C MOAENsSIMU, NHPPACTPYKTYPOIA 1 NPOY.

[NlonHast NICTOpPUSt N KOHCMEKT 3AeCh:
http://shipilev.net/blog/2014/nanotrusting-nanotime/

=’Java
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Mopenun: mogenbHasi npobnema

WARFJING:
EXTREMELY

VOLATILE

«Jessie, it's time to cook some
benchmarks...»
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« Ckonbko cTonT
volatile-3anucs?y

KaxkeTcsi, 4TO 3TO 04YeHb NPOCTOIA BOMPOC...
Ceiivac Bo3bMEM 1 uamepum!

=’Java

ved.



Mopenu: OcTtoooo0...

public class VolatileWrite {
int v; volatile int vv;

@Benchmark
int baselinel () { return 42; }
@Benchmark
int incrPlain () { return v++; %}
@Benchmark

int incrVolatile() { return vv++; }

=Java
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Mopenu: ...pooo>xkHeHbKo!

public class VolatileWrite {
int v; volatile int vv;

@Benchmark

int baselinel () { return 42; }
@Benchmark

int incrPlain () { return v++; }
@Benchmark

int incrVolatile() { returmn vv++;
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// 2.0 ns

// 3.5 ns

} // 15.1 ns



Mopenu: ®@atanbHbii HepgoctaTok

volatile int vv;

@Benchmark
int incrVolatile() { return vv++; }

" 3amepsiem npon3BoANTENBHOCTb B O4eHb HEMPUSTHOM Cly4ae, Korga
cncTeMa yToHyna B volatile-3anucsx: Tak NoYTW HUKOrga He ObiBaeT B
npoAakLUeHe

= Ha camom Aene, Mbl XOTUM Y3HaTb,
«Ckonbko ctonT volatile-3anuch B PE€ANNCTNYHbIX yCJ'IOBI/IHX?))

=Java
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Mopenun: Backoffs

@QParam int tokens;
volatile int vv;

@Benchmark

int incrVolatile () {
Blackhole.consumeCPU(tokens); // burn time
return vv++;

" «CoxXEM» HEMHOXKO LIMKJIOB, Nepes TeM KaK AesiaTh TSXKENYIO Onepauuto

= MeHseM tokens = MeHSAEM «CKBa>XHOCTb»

=’Java
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Mopenun: backoffs

® Hy un 3aoaHo nonpobyem ewwg un pasHole baseline-bi:

@Benchmark
void baseline_Plain ()
{ BH.consumeCPU(tokens); }

@Benchmark
int baseline_Return4?2 ()
{ BH.consumeCPU(tokens); return 42; 1}

@Benchmark
int baseline_ReturnPlain ()
{ BH.consumeCPU(tokens); return v; 1}

=’Java
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Mopenun: mepum...

180

«Bender B.
Rodriguez KaneeT o 0 5 10 15 20 25 30 35 40 45
pVICOBaHHbIX B == baseline_Plain =-#= baseline_Return42 baseline_ReturnV
=== incrPlain === incriolatile
aKcene rpacukax»
=’Java
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Mopenu: Bbiuntaem baselinePlain

= AbcositoTHasi CToMMOoCTb volatile-3anucy CuibHO amMopTu3mpoBaHal

= Mo»HO nn Tak Bbl‘-IVITaTb?

15+
10+ -
g‘ I T
S 5- = =
2 1 T I T = -
07 e ==
_5- T T T T
0 10 20 30
backoff

label == baseline_Plain == incrPlain == incrVolatile

(/
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Mopenu: Bbiuntaem baseline_Return4d?2

= [lobasunn koga, a ctano beictpee?
® Huuero yauBNTENbHOIO: MPOU3BOAUTENLHOCT HE KOMITO3UPYETCS

15+
10+
Q
o
g 51
(]
[
0- i i
_5- 1 1 1 1
0 10 20 30

backoff

label == baseline_Return42 == incrPlain == incrVolatile

‘/
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Mopenun: WTF is different?

15 15
10 10
s s
3 5 3 5
- 0 - 0
-5 i U i I -5
0 20 30 10
backoff backoff
label == baseline_Plain == incrPlain == incrVolatile label == baseline_Return42 == incrPlain == incrVolatile
@Benchmark @Benchmark
void base_Plain () A int base_Ret42() {
BH.consumeCPU (tkns) ; BH.consumeCPU (tkns) ;
T return 42;

&
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Mopenun: WTF is different?

backoff

label == baseline_ReturnV == incrPlain == incrVolatile

@Benchmark

int base_RetV() A
BH. consumeCPU (tkns) ;
return v;
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backoff

label == baseline_Return42 == incrPlain == incrVolatile

@Benchmark

int base_Ret42() A
BH. consumeCPU (tkns) ;
return 42;

&«
=lJava



MO,D,eJ'II/I: noAabiITOXKMNM

® Pa3sHble baseline gatoT pasHble pe3ynbTaThl: OHU TE€CTbI caMmu no cebe!
= [TosTOMY MOXXHO NPOCTO CpaBHMTbL plain n volatile:

backoff

label == incrPlain == incrVolatile

«
= Javar
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Mopenu: BbiBOAbI

BoT ans 4ero HaMm Hy>XKHbl Mogenu!

" OTKpbIBAOT NOBEAEHNE CUCTEMbI 3 MpefeaMin CNy4aiiHO BbIOpaHHbBIX
«YHOA4YHbIX» TOYeK

= [1o3BONSAOT NpefCcKasaTh NOBEAEHNE B PA3HbIX YCNOBUSIX
= [lomoratoT noiimatb npobnembl B 3kcneprmeHTe (KOHTPOL)

= KOM6I/IH3TOprIe SKCNEPUMEHTbLI MOMOrak0oT NO-pa3HOMY CMELWATb onepaynn
N NOCTPONTb N3 HNX NPEONOJIOKEHUA 0b X camMoCTOsITeNbHO
npon3BoANTENbHOCTI

=’Java

Slide 30/76. Copyright © 2014, Oracle and/or its affiliates. All rights reserved.



Moagenu: wytnws?

<(KOM6VIHaTOprIe SKCNEPUMEHTDLI MOMOratoT NO-pa3HOMY CMELWATb onepauun 1

NOCTPONTL U3 HNX NMPELNONOXKEHNA 06 UX CaMoCTOSITENbHOIA

npon3BoanNTENbHOCTIN »

be BO3bMY B PYKWN CEKYHOOMEP U N3MEPIO BCE no 4actam!
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Tavimepbl: npoBepsieM NHPACTPYKTYpY

Moyemy 6bI 1 HeT?

// call continuously
public long measure () {

long startTime = System.nanoTime ();
work () ;
return System.nanoTime () - startTime;

¥
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TaﬁMepr namMepsaemMm J1aTeHTHOCTb

JlateHTHOCTb = Bpemsi Ha Bbi30B System.nanoTime

O@Benchmark
public long latency_nanotime () {
return System.nanoTime () ;

3
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Taimepbl: nsamepsieM rpaHynsipHOCTb

paHynsipHOCTb = paspelaroLyasi CNocobHOCTb
(MUHMManbHas HeHyNeBasi Pa3HMLA MEXAY U3MEPEHNSIMM )

private long lastValue;

@Benchmark
public long granularity_nanotime () {
long cur;

do {

cur = System.nanoTime ();
} while (cur == lastValue);
lastValue = cur;

return cur;

}

=’Java

Slide 34/76. Copyright © 2014, Oracle and/or its affiliates. All rights reserved.



Taiimepbl: TUNUYHBIG pe3ynbTaTt [Linux]

Java(TM) SE Runtime Environment,

Java HotSpot (TM) 64-Bit Server VM,
Linux, 3.13.8-1-ARCH, amd64

Running with 1 threads and [-client]:
0.
0.

granularity_nanotime:
latency_nanotime:

Running with 1 threads and [-server]:
0.
0.

granularity_nanotime:
latency_nanotime:

Slide 35/76. Copyright © 2014, Oracle and/or its affiliates. All rights reserved.

26.300 +-
25.542 +-

26.432 +-
26.276 +-

205
024

191
538

1.7.0_45-b18
24.45-b08

ns
ns

ns
ns
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Taiimepbl: TUNM4YHbIG pe3ynbtaTt [Solaris]

Java(TM) SE Runtime Environment, 1.8.0-b132
Java HotSpot (TM) 64-Bit Server VM, 25.0-Db70
Sun0S, 5.11, amd64

Running with 1 threads and [-client]:
granularity_nanotime: 29.322 +- 1.293 ns
latency_nanotime: 29.910 +- 1.626 ns

Running with 1 threads and [-server]:
granularity_nanotime: 28.990 +- 0.019 ns
latency_nanotime: 30.862 +- 6.622 ns

=’Java
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Taiimepbl: TuNu4YHbIi pe3ynstaTt [Windows]

Java(TM) SE Runtime Environment,

Java HotSpot (TM) 64-Bit Server VM,

Windows 7, 6.1, amd64

Running with 1 threads and [-client]:

granularity_nanotime:
latency_nanotime:

371,419 +-
14,415 +-

1,541
0,389

Running with 1 threads and [-server]:

granularity_nanotime:
latency_nanotime:
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371,237 +-
14,326 +-

1,239
0,308

1.7.0_51-b13
24.51-b03

ns
ns

ns
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Taiimepbl: anuyHblii pe3synbtaT [Windows]

Java(TM) SE Runtime Environment, 1.8.0-b132
Java HotSpot (TM) 64-Bit Server VM, 25.0-Db70
Windows Server 2008, 6.0, amd64

Running with 32 threads and [-client]:
granularity_nanotime: 15137.504 +- 97.132 ns
latency_nanotime: 15190.080 +- 1760.500 ns

Running with 32 threads and [-server]:
granularity_nanotime: 15118.159 +- 121.671 ns
latency_nanotime: 15176.690 +- 1504.406 ns

=’Java
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Tavimepbl: MOAENbHIA 3KCNEPUMEHT

® Ho ecnn System.nanoTime () TS>KENbIA N NOTEHLMNANBHO He
CKaJINPYHOLLMIACS, Hall TECT CTaBUT CUCTEMY Ha KoJieHn?

" Hapo cMoTpeTb, KOraa BCE CTAHOBUTCS COBCEM MJIOXO:

@QParam
int backoff;

@Benchmark

public long nanotime () {
Blackhole.consumeCPU (backoff);
return System.nanoTime () ;

¥

=’Java
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Taiimepbl: BbirnaauT HopmanbHo [Linux]

System.nanoTime() latency vs. backoff [Linux]

=
<
1

System.nanoTime + backoff, nsec
=)
w
1
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Taiimepsbi: 4To 3a... [Windows]

System.nanoTime() latency vs. backoff [Windows]

System.nanoTime + backoff, nsec
3,
1

1 02 _
1 01 _
T T T T T T T T T
0 4 8 12 16 20 24 28 32
threads
[ T
log10(backoff) 0 1 2 3 4
/
= Java
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Taiimepbl: nnaTMmM 3a MOHOTOHHOCTL [Solaris]

System.nanoTime() latency vs. backoff [Solaris]

Q
g 10°-
%ol
10
o)
+
Q 103_
€ — ——
=
2
2
g 10
€
Q 1
(%2} -
0?5'10 T T T T T T T T T
0 4 8 12 16 20 24 28 32
threads
D O
log10(backoff) 1 2 3 4

/
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Taiimepbl: TunuyHbli pesynstat [Mac OS X]

Java(TM) SE Runtime Environment, 1.8.0-b132
Java HotSpot (TM) 64-Bit Server VM, 25.0-Db70
Mac 0S X, 10.9.2, x86_64

Running with 1 threads and [-server]:
granularity_nanotime: 1009.623 +- 2.140 ns
latency_nanotime: 44.145 +- 1.449 ns

Running with 4 threads and [-server]:
granularity_nanotime: 1044.703 +- 32.103 ns
latency_nanotime: 56.111 +- 3.397 ns

=’Java
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Tavimepbl: NOALITOXNM

System.nanoTime — 310 HoBbIl String.intern!

* [lonb3oBaTenb ¢ nanoTime — Kak obe3bsiHa C rpaHaToiR

" nanoTime MOXXHO M HY>XHO MCMOJIb30BaTb B HEKOTOPbIX CAyYasiX, KOraa Bbl
OTYETNMBO MOHMMaeTe NOCNeACcTBUSA

= Bo MHOrmx ciy4asix npsiMoe N3MepeHne HEBO3MOXHO, U HAaM MPUXOANTCS
CTPOUTb MOZENN HA KOCBEHHbIX AaHHbIX

=’Java
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Talimepbl: npogonXKaellb WYTUTb?

Hawm kycku koga gocTaTo4HO
bonblume 1 NAOTHbIE, YTODLI HE HACTYMUTb
Ha rPaHyNSIPHOCTb U JIATEHTHOCTb
System.nanoTime()!

= Javar
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Omission: TSHKENbIi OeHYMapK Takow beHYMapk

public long measure () {

long ops = 0;

long startTime = System.nanoTime ();

while (!'isDone) {
setup(); // want to skip this
work () ;
ops++;

}

return ops / (System.nanoTime() - startTime);

Slide 46/76. Copyright © 2014, Oracle and/or its affiliates. All rights reserved.
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Omission: namepsiem B otaesibHoM OJioke

public long measure () {
long ops = 0;
long realTime = O0;
while (!'isDone) {
setup(); // skip this

long time = System.nanoTime ();
work () ;

realTime += (System.nanoTime ()

ops++;

3

return ops / realTime;
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Omission: nposepsiem nycToii setup()...

amepsiem throughput... n oH pacTér, gake Korga nNpoLbl KOHYUINCH?

600

N

o

o
|

throughput, ops/us

n

o

o
1

0= T T T T T T T T
0 4 8 12 16 20 24 28 32
# Threads

—— External loop timestamps | = Sum over per-iteration timestamps

=’Java
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Omission: Hint

public long measure() {

long ops = 0;

long realTime = O0;

while (!isDone) {
setup(); // skip this
long time = System.nanoTime ();

work () ;

realTime += (System.nanoTime ()
ops++;
...WHOOPS, WE DE-SCHEDULE HERE. ..

}

return ops / realTime;
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Omission: Ha nanbuax

time

" 3mepsiem Bpemsi Ha onepauuto, B cpegHem 10 mc/on = kaxnaplii i-Tbiii
MOTOK CHMTAET, 4TO ero cobcTeenHbiii throughput \; = 100 on/c

N
® V Hac gBa notoka, u noatomy »_ A; = 200 on/c

=1

&
=Java
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Omission: eLwé HeMHOXXKO NOTOKOB

thread 3 5ms

thread 4 5ms

time

= Kaxpblii noToK BCE ewé cyutaet, 41o A; = 100 on/c!
N

® Ho Tenepb y Hac uyeTbipe Tpega = »_ A; = 400 on/c
=1

‘/
=Java
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Omission: eLwé HeMHOXXKO NOTOKOB

thread 3 5ms

thread 4 5ms

time

= Kaxpblii noToK BCE ewé cyutaet, 41o A; = 100 on/c!
N

® Ho Tenepb y Hac uyeTbipe Tpega = »_ A\; = 400 on/c
=1

‘/
=Java
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Omission: NogbITOXUM

CekyHAOMepbI MOTYT U3MEPsSiITb
COBCEM He TO, 4TO Bbl fymaeTe

" [lpobnembl CO BCEMU METpUKamum,
COAEPXKALLMMU BPeEMS

® QueHb NMPOCTO NOAY4YNTbL Npobaemsl Ha
NEPErPY>KEHHBIX CUCTEMAX

® OyeHb NPOCTO MOMYYNTL, ECNN
N3MepUTENN 3aBsi3aHbl Ha paboyyto
Harpysky

"Phillip J. Fry is experiencing the major
safepoint event"

=’Java
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S.S.: (TGIF) Thank God It’s Fibonacci

Kakune npobnembl, Ha4yanbHUK?

public class FibonacciGen {
BigInteger nl = ONE; BigInteger n2 = ZERO;

@Benchmark

public BigInteger next () {
BigInteger cur = nl.add(n2);
n2 = nl; nl = cur;
return cur;

=’Java
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S.S.: mMepum KaXkAabli Bbl30B...

A, Hy pa, y beHumapka HeT steady state:

12.54 ]
10.01

& i

S 754 B

2 gL Y -

§5.0- "i Eli k
2.5+ .

1 1 1 1
0 25000 50000 75000 100000

«
= Javar
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S.S.: npobnema

Het steady state — Henb3a ncnonb3oBath time-based benumapkn!
Yem Aosiblue Mbl MEPUM, TEM KXYXKE» KAXKETCS Pe3ynbTar:

duration, sec | throughput, us/op
1 5.013 4+ 0.006
2 7.087 + 0.009
4 10.021 + 0.017
8 14.159 + 0.010

=Java

Slide 55/76. Copyright © 2014, Oracle and/or its affiliates. All rights reserved.



S.S.: Pick Your Poison

Time-based beHumapku:
= |I3mepsieM B XpeH 3HaeT KakoM pexunme

= Kak cpaBHUTb fiBe pa3Hble peannsauumn?
(A ecnm ewg n Mofenb HelMHeRHas, TO Cpasy KpaHThl...)

Work-based benumapku:
= [1pobnembl C NaTEHTHOCTHIO/TPaHYASIPHOCTLIO TaliMepOB
= [Tpobnembl ¢ omission

" [Tpobnembl C nepexoaHbIMU MpoLeccaMm

=Java
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S.S.: noabITOXNM

MpuxoaunTca BbIOUPaTh MEXAY ABYMS OYEHb
NAOXMMMN BapuaHTaMu: NpoLle BoobLie He
BbIOMpaTh.

BeHumapkm 6e3 steady state —
— 3710 nonHas O.M KA.

«The only winning move
is not to play at all»

= Javar
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S.S.: nannunatue

V3amepsiem baTuamu:

@Setup(Level.Iteration)
public void setup() {

nl = BigInteger.ZERO; n2 = Biglnteger.ONE;
}

@Benchmark

@Measurement (batchSize = 5000)

public BigInteger next () {
Biglnteger cur = nl.add(n2);
n2 = nl; nl = cur;
return cur;

=’Java
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MH>xeHepHblid nogxopn,

=’Java
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MNH>xeHepHbIi nogxoa: 6eHUYUMapku

the housecat when posed with puzzles under similar conditions

B -] I

} Professor Zapinsky proved that the squid is more intelligent than

OueHb xoueTcs CpPaBHUMbIX pe3y/ibTaTOB

= Kaxkgast menkast HEMOAKOHTPOJIbHAsA AeTasib — 3TO cBobopgHas nepemMeHHas
u 5I/I6J1I/IOTeKI/I — 3TO OrpOMHbIE KOMMNJIEKCHI MENKNX p,eTane|7|
u ﬂ3bIKOBbIe cpeabl — 3TO FANAKTUKWN MENKUX ,quaneVl
=Java
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Nu>keHepHbii noaxoa: TL;DR;

B a70ii cekunm mbl paccMoTpum 3abasHyto nctoputo cpasHenust Java vs. Scala.
Mpown3owna oHa Ha ganékom-panékom StackOverflow, roe postca ntogm,
4TO yBEPEHbI B TOM, Y4TO XBOCTOBAasi PEKYpCUsi — 3TO JiydLuee n3obpeTeHmne

YesoBEYECTBA — B AAOME, YTO NOCTPOUN TOM.

[Monxas NCTOPNA N KOHCNEKT 34€Ch:
http://shipilev.net/blog/2014/java-scala-divided-we-fail/

=’Java
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NH>keHepHbli nogxopn: Scala, Otailrec

Otailrec private def

isDivisible(v: Int, d: Int, 1: Int): Boolean
if (d > 1) true
else (v % d == 0) && isDivisible(v, d + 1, 1)

Il
-~

@Benchmark
def test(): Int = {
var v = 10
while('isDivisible (v, 2, 1))
v o+= 2

=’Java
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MNu>xeHepHbli nogxoa: Java, otcytctBue tailrec

private boolean isDivisible(int v, int d, int 1) {
if (d > 1) return true;
else
return (v % d == 0) && isDivisible(v, d+1, 1);

@Benchmark
public int test() {
int v = 10;
while(!'isDivisible(v, 2, 1))
v += 2;
return val;

=’Java
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NH>xeHepHbIi nogxon: mepum...

Benchmark lim Score Score error Units
ScalaBench 1 0.002 0.000 us/op
ScalaBench 5 0.494 0.005 us/op
ScalaBench 10 24.228 0.268 us/op
ScalaBench 15 3457.733 33.070 us/op
ScalaBench 20  2505634.259 156366.665  us/op
JavaBench 1 0.002 0.000 us/op
JavaBench 5 0.252 0.001 us/op
JavaBench 10 12.782 0.325 us/op
JavaBench 15 1615.890 7.647 us/op
JavaBench 20 1053187.731 20502.217  us/op

=Java
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MNu>xeHepHbli nogxoa: npodunnmpyem Java

Result: 12.719 +-(99.9%) 0.284 us/op [Average]

....[Thread state distributions]............ ..ot

91.3% RUNNABLE
8.7% WAITING

....[Thread state: RUNNABLE]......covviiiiiiiinnnnnnnns

58.0% 63.5% n.s.JavaBench.isDivisible
32.9% 36.1% n.s.JavaBench.test

....[Thread state: WAITING] ....... ...,

8.7% 100.0% <irrelevant>
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MNu>xeHepHbli nogxoa: npodunmpyem Scala

Result: 24.076 +-(99.9%) 0.728 us/op [Average]

....[Thread state distributions]............ ..ot
91.47% RUNNABLE
8.6% WAITING

....[Thread state: RUNNABLE]...............oiiuiininn,
90.6% 99.1% n.s.ScalaBench.test
0.9% 0.9% n.s.generated.ScalaBench_test.test_avgt_jmhLoop

....[Thread state: WAITING] ....... ...,
8.6% 100.0% <irrelevant>

=Java
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MNH>xeHepHbIi nogxoa: rpybbie npodaiinepsbl

[pybble npodaiinepbl (ypoBHS OTAENbHBIX METOLOB) MPAKTUYECKN
becnonesHbl B pa3bope nano- 1 mMicro-beH4YMapKoB.

Kpome Toro, oHm nmo4Tn BCerga cemnasaT Ha safepoint’ax,
4TO OTAeNbHbIV eiin.

=’Java
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NH>keHepHbli nogxon: JMH perfasm

java -jar benchmarks.jar ... -prof perfasm

Ha yameneHune, OCTaTO4YHO MPOCTO NOAPYXWUTb TPU BELLN:
1. Linux perf paér nam nerkosecHoe HWC camnnaunposaHue
2. JVM paért Ham oToDpakeHne HaTUBHbLIX aAPECOB Ha HATUBHbLIE METObI

3. -XX:+PrintAssembly paér otobpaxkeHue agpecos Ha Java-kop

Ha mene, y Hac pgodwura xopowmx npodaiisiepos, HO UX He BCeraa yaobHo
NCNONb30BaTh.

=Java
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MNH>xeHepHbIi nogxoa: camoe ropsivee mecto B Scala

HacTtosiwee x86-geneHme, ogHa wTyKa:

; n.s.g.ScalaBench_test::test_avgt_jmhLoop
0.27% 0.17% cltd

2.24%  17.26Y% idiv  Y%ecx
77.99%  66.447% test  Y%edx,%edx

Kak BoobLe MOXXHO BbiMrpaTh B 4Ba pa3a’
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NH>keHepHbIi noaxoa: camoe ropsidee mecto B Java

clocks

insns

; n.s.JavaBench:

1.68%
0.06Y
27.59%
0.04Y%

12.247

2.76Y%
0.16Y%
36.37%

1.54%

code
:isDivisible
cltd
idiv  Yecx
test  Jedx,%edx
cltd
idiv %ri10d
test  Jedx,%edx
callq <recursive-call>

0.01%
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MNu>xeHepHblIi nogxoa: 2-oe ropsivee mecto B Java

; n.s.g.JavaBench_test::test_avgt_jmhLoop

1.34Y
1.25%
1.15%
0.95Y%

0.21%
0.20%
2.36%
1.51%

imul
sar
mov
sub

$0x55555556, Yirdx, rdx

$0x20, rdx

hedx, %hesi

%r10d,%esi ; irem

2http://www.hackersdelight.org/divcMore. pdf
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MNu>xeHepHblIi nogxoa: 2-oe ropsivee mecto B Java

; n.s.g.JavaBench_test::test_avgt_jmhLoop

1.34Y% 0.21% imul $0x55555556, Jrdx, irdx

1.25% 0.20% sar $0x20, rdx

1.15Y% 2.36% mov %hedx, hesi

0.95% 1.51% sub %r10d, %esi ; irem

LLInpoko n3BecTHbIli TPIOK 3aMeHbl B3STUS OCTaTKa Ha yMHOXeHue 1 cagur!?

2http://www.hackersdelight.org/divcMore. pdf =’Java
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NH>keHepHbI noaxoa: Ha nanbuax

// inlines twice, specializes for d={2,3}
private boolean isDivisble(int v, int d, int 1) {

return (v % d == 0) && isDivisble(v, d+1, 1);

@Benchmark
public int test() {
int v = 10;
while('isDivisble(v, 2, 1))
v += 2;
return val;

=’Java
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NH>keHepHbIi noaxopn,

Benchmark

Score

Score error

ScalaBench
ScalaBench
ScalaBench
ScalaBench
ScalaBench
JavaBench
JavaBench
JavaBench
JavaBench
JavaBench
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NH>keHepHbI noaxoa: NoabliTOXNM

Bernumapkn be3 aHannza cunbHO
paccTpaumBatoT LLlnnunéea.

coptoes |

XoTb 3anokasblBaiiTeck rpadnKoB:
Language A vs. Language B,
Nashorn vs. Rhino, Graal vs. C2, u
T.N, HO BCE, YTO S BUXKY B 3TUX
rpacukax, 3To

\otency , ns

«Days since the last benchmarking

accident: 0» BANECOBBIN LLIYM

(@gvsmirnov)

=Java
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Fin: BbiBOp,

) Y

nOBerHOCTHbIe 3aKJIFOYEHNA MO4HTHU
BCErfa NCXOAAT U3 CYLLECTBYHOLNX
npeayoexxaeHui.

.
'
.

/

BeHumapku Hy>XHbI gnsi Toro,
4TODObI MCCNeaoOBaThL PeanbHOCTD, a
He MOTBOPCTBOBATb
npeayoexxneHusm.

«If you don’t analyze the benchmarks,
you've gonna waste a good time»

= Javar
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