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YnpaBrneHue namMATbIO

e Brinenenue
o CTATHNYCCKOC
o JUHAMHYECKOE
= Talloc
m 1NNIEW
e lcnonb3oBaHue
e (OcB0OOOXICHIE
o PYUYHOE
= Iree, delete
o garbage collector
« lisp, haskell, java, python, erlang etc

( GC-opye!
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OcHoBHOM npuHUMn padoTbl GC:
.D,OCTVI)KI/IMOCTb O0ObLEeKTa

—_

stack frame

3aMopo3Ka depesa u
ymepujBeHue obbekmos




MoHutopuHr stop-the-world

java

-verbose:gc -XX:+PrintGC
-XX:4+PrintGCDetaills
-XX:4+PrintGCApplicationStoppedTime

c.d.f.MyApp

[ NOCMOSIHHbIU MOHUMOPUH2 NPUJIOHCEHUS J
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MeHbuwe owyuwaTtb GC

« Hacrpoiika nmapamerpoB GC
o BbIOOp JVM

- tunel Garbage Collector-os
o HAYAJIbHBIC 1 MAKCUMAJIBHBIC PA3MCPbI KYUHU

o HACTPOHKA IMOKOJICHUH
o HT.J

. Garbage-Less

o Boimmnute GC u3 JVM
- open jdk

[ Mycopums Hado MeHbwe !
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3auyem Garbage Less ?

® TIOBBIIIICHHUE TTPOU3BOAUTEIBHOCTH
O SIBHOE
m MeHblle latency
m OoJibliasi MPONYCKHAsI CIOCOOHOCTD
O HESIBHOE
m MeHblle u peke Stop-the-world nay3sr
m 1epepaboTka guzaiina, API, kona

KAk 00UH U3 NPUEMOB ONMUMU3AYUU NPUJIOHCEHUS
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Garbage-Less pekomeHaauumn

. BBIOOD NpasuibHbIX CTPYKTYP JTAHHBIX
. garbage-less API

. IpeaIoKalus

6pumsa OKKama:
He nj1o0umb HoBble cyuHocmu 6e3 HadobHocmu
A\
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llpasursibHbIe CTPYKTYPbI AaHHbIX

. CTPYKTYPHI JaHHBIX C HEOOXOAMMOM crelu(PUKON
. usberath auto-boxing
- 1enodek Inboxing-outboxing-inboxing
. n30eraTtb 0OBEKTHI-O0EPTKH
. KOJUIEKLHMH JIJIs1 IPUMUTHBHBIX THUIIOB
. B MHorux ciyyasx LinkedList neymecren
. mutable n immutable o6bsexThI
. PY4YHOE yIPaBJIEHHE TTAMITHIO
- HENpEePLIBHBIN 010K maMsaTu 11 ~blob-00bexToB
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Garbage-Less API

. npumep HE garbage-less friendly API:

void smthMethod( Object ... args );

Iterator<T> iterator();

[ He snadatime 8 cosiuncusm !
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Preallocation

. bybepsl
- MaccuBbI
- Komnekiun
. lloToxkm
- threads, 1/0 streams
. Ilepeucnonb3oBaHue 0OBEKTOB
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Merge Sort
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[lpnmep: preallocation B
KONneKuUusax

. Array List

. HashMap
H Bl B B BE

[ He 3abbiBamb NPO HAYAJIbHbIU pasmep
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http://bitbucket.org/vladimir.dolzhenko/gflogger

gflogger



KOHKYypeHTbI 0o0...

e log4)
O IUIFOCHI : YHUBEPCATBLHOCTD U T.II
O MHHYCHI .

m new StringBuilder, new String
e loghack

O TIIIIIOCHI . YHHUBCPCAJIBbHOCTD U T.II
O MHHYCHI. Varargs, autoboxing
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B nonckax mycopa

e Meron npucmanvroco 32n0a
e [lonyuenue heap dump

e jvisualvm

e GarbageCollectorMXBean

e UuctpymeHTrpoBanue 0aiT-KoJa ¢ IOMOINBIO java agent

[ BCE depixcamb NO0 KOHMPOJIeM
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Allocation callback

http://code.google.com/p/java-allocation-instrumenter

AllocationRecorder.addSampler(new Sampler() {

public void sampleAllocation( String desc,
Object newObj, long size) {

System.out.println( " allocated " +
newObj + " of type + desc +
" whose size is " + size );

Tak Bom He Xumpo MOXCHO ¢/1edumsb 3d
1) KaxObIM CO30aHHbIM 06beKmom.




HayHem ...

C4uTaTh KOJINYECTBO CO31aHHBIX 00OBEKTOB HCIIOJIb3Y

UHCTPYMEHTAPUM:

log4j u logback:
log.info("value");

log4:

log.
log.

logback:

log.
log.

info("value:
info("value:

+ V);

info("value
info("value

+ V);

+ V + + VvV +

Y, v);
A {r - A v,

s V);

D
R
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KonnyecTtBo co3aaHHbIX
00bEeKTOB ( Ha 04HO coobLleHue )

40

M 1094

B logback
35
30
. 25
° 20
15
10
5

string string + long string + 10 longs
nosy4eHo ¢ nomowbto allocation
instrumentation

e ——
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[MoTpebneHue namaTn
( Ha ogHO coobLeHue )

3,000

2,600

2,200

1,800

bytes

1,400

1,000

600

200

M log4
B ogback

string string + long string + 10 longs

nosy4yeHo ¢ nomouwibto allocation
instrumentation

e ——
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gflogger

. JIOITEp I KpUTHUYECKUX K latency 6;10xoB koaa

o T.€ He YHUBEPCAIBHBIN JIOTTEP HA KAXKIBIU JICHb
o HE JJIS1 XOJIOJHBIX OJIOKOB M HadyabHOU (Pa3sbl

« MCHBIIC HCABHO 3aMCIJIACT IIPUIIOKCHHUC ITOCPCACTBOM

- Harpysku Ha gC, Beaymumm kK stop-the-world naysam
o BBIIEIEHNUS TTaAMITH

. BBIIIC MPOITyCKaHas crocooHocTh B cpaBHenuu ¢ 10g4j, logbhack

( Jl02upoBaHue - Bcnomo2ameJsibHasi qbyHKuUOHaﬂbHOCIT)b.’]
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[MpHUMNbI

. TOpeaIIOKaIg U NEPEUCIIOIB3YEMOCTD

. single writer

. lock free

. garbage-free dopmaruposanune: boolean,
integer, long, double u pluggable

. CXO0KeCTh KoH(purypuposanus ¢ 1024




Y Hac HET:

. CIIEIOB Mycopa B runtime
. KpoMme HadaJIbHOM (pa3bl
. HEOTPaHUYCHOM IJIWHBI COOOIICHUM
. HEIb3s IMHAMHYCCKH MEHATH appenders:
. HEJIb3S CICAUTh UBMCHCHMUS.
. MMCHM MOTOKA BBIIOJHCHUS
. 4aCOBOM 30HBI U JIOKAJIU

. manuTpel appenderos, H-p: jmS, email u r.m.
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[Mpumep

private static final GFLog log =
GFLogFactory.getLog(MyClass.class);
// ... somewhere in the method body:

Log.info("%s value: %s").
with( name ).with( value );

Deutsche Bank
Russia Development Centre



gflogger design

Application
off-heap ByteBuffer %ﬁread
A _______________ N~ A
N
append(. . .)

fLocaLLogEntry\
1 1
Appender E mesSage E
Thread — E thread namei
v \\~ etc ’ ,'

processing:

apply pattern
write to file, console etc

gflogger
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BENCHMARK

Similar way loggers configuration: async mode, buffered i/o
Log message pattern
%d{HH:mm:ss,SSS zzz} %p %m [%c{2}] [%t]%n

example:
18:58:54,820 GMT INFO test 8069 [pkg.MyClass] [thread-1]

Buffer size: 1024 msgs
Appenders: one file appender
Metrics
« throughput
« total stop the world pauses
Versions:
= gflogger 0.1.0-alpha5, disruptor 2.10.3
« log4j 1.2.15, logback 0.9.29
Intel Xeon X5687 @ 3.6GHz : 4 ph /16 virt cores, 8 threads/core

SLES, java 6u34 64bit [ a 8 3Mo 8pems 8 cocedHel

ayoumopud...
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BENCHMARK

« high contention:

= 5*N bogus oneparuii + 5*N cooOrienuii Ha pa3orpes
- « N { coobuenuit "value:" + LongValue}

= 5*N bogus oneparuii

o« low contention:

5*N f(threadNo, i), rze f() ~= math.log
pazorpes 5*N { coobmennii + f(threadNo, 1) }

N { cooOmennii "value:" + LongValue u

f(threadNo, 1) }
s 5*N f(threadNo, 1)
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messages / ms

logback vs log4j vs gflogger

high contention

Throughput: 4 threads / 2M msgs @ 10 series
570

200 — dgflogger / log4j
430 2 7
X .

360
290
220
150

80

————
10

dgflogger+d gflogger+d log4j logback

B CpeaHEM: 2.0 / 2.8 / 5.6 / 21 us/ coobuwenne
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messages / ms

logback vs log4j vs gflogger

low contention

Throughput: 4 threads / 2M msgs @ 10 series
1,200

1,050
dgflogger / log4j

900
4.5

750

600 —

450

300

150

dgflogger+d gflogger+d log4j logback

B CpeaHeM: 1.0 . 1.7,4.6, 21 us/cooblenne



CyMmMapoe Bpems stop-the-world naysbli

Total stop the world: 4 threads /| 2M msgs @ 10 series
256

224

192
160
£ 128

96

@ |

0

dgflogger+d gflogger+d log4j logback

B cpedHeM: 0% , 0%, 0.5%, 0.5%



KoHKypeHTbI cenyac

e Menta log
o apl nanomuHaet Sl4j
m varargs u autoboxing
o garbage free (Buytpu), KOIbleBO# Oydep

e jShadow
o event-driven logging
o SHM
o lock free, garbage free
o fast ~25ns/msg
o Marus Unsafe




Yto panbue ?

e mapped file

o mporotui: ~60 Hc/coobEeHNnEe
e OMHapHOE JIOTHPOBaHue, OnHapHbie grep'n'sed
® pCAW3alH:

O 0Oe3pa3MepHOE COOOIICHHUE
O 0e3 BCIOMOTaTeJIbHOM HUTKH
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NLLEM
TANNAHTDI

http://www.dbdevcenter.ru/
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KoOHTaKTbI

9JI. [1o4YTa.

vladimir . dolzhenko @ gmail . com

OJIoT :

dolzhenko . blogspot . com




Bonpocu / OTBeTbl
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