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o L5/ MHO| LIEILH=X]

HH A= S Aot 285, 25 AHE Thread
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-verbose:qgc

-XX:+PrintGCDetails -XX:+PrintGCTimeStamps
-Xloggc:../logs/gc-wasl.log
-XX:+UseGCLogFileRotation
-XX:NumberOfGCLogFiles=5
-XX:GCLogF1ileSize=256M

e Java6 update 24, Java7 update 2522 E{= gc log rotateE X[
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-XX:+HeapDumpOnOutOfMemoryError
-XX:HeapDumpPath=../logs/heap-wasl.log

e gcore I ST

-XX:0nError="gcoreX%p"

-XX:0n0ut0fMemoryError="/usr/bin/sar -A > ../logs/sar.log"
-XX:0nError="/usr/bin/sar -A > ../logs/sar.log"
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A AMEXZESE A 2 X =21 3E 500, 5030121
B. Swapping < AL,
C. &2 GC, O0M, Connection pool2| getConnection()0i|A] CH7|

Database 5 & 2|5 AH&0|A E=0| S M| FHEH 2F =0 SEIS A=A 7[AHLE Z0{o}X]

2ot 297t B3
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ConnectionPool
DBCP : maxActive (maxTotal), maxWait (maxWaitMillis), validation query
JDBC : Socket timeout &
Web Server
Apache Httpd : maxClients
Web Application Server
Tomcat: maxThreads, AJP connector®| backlog 2k
JVM : GC option
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o MZATH IS H¥ot=0 =20| &= Xt=
o Apache MaxClients2t Tomcat2| Full GC:
http://helloworld.naver.com/helloworld/textyle/132178
o JDBC Et0t= O|8li5}7] : http://helloworld.naver.com/helloworld/textyle/1321
o Tech@Naver 108HT{* - Commons DBCP O|s{5t7|

o Garbage Collection F'9 : http://helloworld.naver.com/helloworld/37111
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Akl 1: CMS GCellA| 71 Stop the world

A% 2
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Stop the world7t Z 2| 24l
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Akl 1: CMS GCellA| 71 Stop the world
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e HPjmeter £ GC logE AlZfatsli A =l

e CMS GC7I Z20{X|=CHEE2| |2I2l promotion fail (concurrent mode fail)2| 22
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Akl 1: CMS GCellA| 71 Stop the world

%11 : Promotion fail GC 219| of

2185 GC locker: Trying a full collection because scavenge failed
2186 251.229: [Full GC 251.229: [CMS251.495: [CMS-concurrent-...

2187  (concurrent mode failure): 3976820K->354739K(4135360K),
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Akl 1: CMS GCellA| 71 Stop the world
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Akl 1: CMS GCellA| 71 Stop the world

AtElef elef
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AHE) 2: Aw)7} xtakRt Full GC7F AF: WAy
XX SRE B

o B. A{t] EH
DBA{H2| 10 EEiZl0| =3
o C.0{ZE|AH[0]19 8
EMH S AIZSHH Full GC7H OH Bl SHA| g (2f 5201 1~21H)
Full GC7t e mf 2lF XS A 2ol = SHEL| HE 22 com.mysql.jdbc.ByteArrayRow
ZHH| 7} A A
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At 2: w7} mxtaiat Full GC7F AFE 2HA

o BIHIE= HMSM L2k ResultSetS 71X 1 Q= &{AtO 2 mjot

=4 Z1l DBCP Q| validationQueryZ} C[O|E{ 7} ZXl5t= H|O| 22 2|6t AU S

SELECT 0 FROM USERS
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ALl 2: w7} xtabR} Full GC7F AR 9hA
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e validationQuery &4 +H
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At 2: w7} mxtaiat Full GC7F AFE 2HA

s

o HAESI= validationQuery A%
Oracle : SELECT 1 FROM dual
MS SQLSERVER : SELECT 1
MySQL : SELECT 1
Cubrid : SELECT 1 FROM db_root
e DBCP 2.00{| A= validationQuery 40| @12™ Connection.isValid() £ @ =0 K24 AA}
1912 JDBC E2t0|HOICLEHE .
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Heapllsage Afler GC [MEyes)

Heap Usage After GC

1o [ —— X P
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| One instance of

| "org.springframework.web.serviet.view.InternalResourceViewResolver" loaded by
| "org.apache.catalina.loader. WebappClassLoader @ 0x6455ac8d8" occupies

| 3,877,056,128 (70.26%) bytes. The memory is accumulated in one instance of

| "java.util.HashMapSEntry[]” loaded by "<system class loader>".

| Keywonds

| org.apache.catalina loader. WebappClassLoader @ 0x6455ac8dB

| org.springframework.web. serviet. view.InternalResourceviewResolver
: java.util.HashMapsEntry[]

~ Leaks =

- Overview

(s) 36GE

(d) 1055 MB

() 6244 MB

() 354 M8

Totak 5.9 GBI

~ @ Problem Suspect 1

jlg =

() Problem Suspect 1
(b} Probiem Suspect 2
(0] Problem Suspect 3
(d) Remmndar
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Spring Z&{| 2|3 LIF2| 2K CacheZ 20| A H|Z 2|2 ZH
Spring 3.1.42} 3.2. GAHF 0| M 2O{ZETL SOZL2LE S O{ZE|AH|0| 2 O HT ALE

Controller HIAX=0{[A "redirect:" + G|O|E{2| ID @ Al9| viewName= Ht2t6t= 2 Ul

return "redirect:form.html?entityId=" + entityId;
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return new RedirectView("form.html?entityId="+entityId);

e http://www.slideshare.net/benelog/ss-35627826 2| 11 H|O|X| &
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AHE 4 : 7HE# EAsk= OOM

o HI 2MAM | inkedHashMap 22 24
o XN cache 2&29| thread-safety 2H| =2 &4

LinkedHashMap.put2 synchronized &5 ©

K7+ CHC:
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A 4 . 7R EAlsH= OOM
sz

e LinkedHashMap.getOl|= 57|t X 2|
JDK5R S ™ ConcurrentHashMap §2 12{g & QIS
H
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At 4 : 7HE# EA5k= OOM
WCEEE

o M|Z22|2] EX|0|Lt Thread safetyZ| 2210|2t £440]

o XHH| 11¥%t cache 2%, DataSource M= & F
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A 4 : 7 @A5H= OOM
i

e HashMapdil Cigt Thread safety 2Xl= FeHE T2 LIEILLY | & &
o Beautiful race condition : http://mailinator.blogspot.kr/2009/06/beautiful-race-
condition.html

e XStream 2t0|E2{2| AtH|2] FotR2 I AL| http://jira.codehaus.org/browse/XSTR-584
o WeakHashMap= Thread safedtX| QA M2t
o H A SO L2 HHMOE B MCEIF DALY ZHH|(H|ZHN) S = SF7|L| Zrof 2

o Z2 Thread-safety X2t HZ22[2]|Q = LIEILIH S{ZEO| o 1|22

48


http://mailinator.blogspot.kr/2009/06/beautiful-race-condition.html
http://mailinator.blogspot.kr/2009/06/beautiful-race-condition.html
http://jira.codehaus.org/browse/XSTR-584

== 100% T X|= HOIOFZILC.
OFSHA| 2 oM et AR ULCE

2 QNS EH H|Z2[E
T =0l CHE AFRO|7 GCR'EE 2E T Al -

ol F=AlR shA SHCEBEL =2 HE|7H =X

49



__o_..._
£

Ct.

0| CH=A| LIEFHCE,

> 28 XA -> 503 0|2

HE
O T

0i1) DB

+ D=3 SA|AF2 X} 5 (maxActive, maxThread) + M2 &l 4 22| -> H|E 2

=
ZHCHES > 00M

H
o

0i2) DB

2|#o|Me| TE +2fo|ER{2|el RE

HE

SOlCt.

=X| IpeF0] 7t

5HO}

o
—

K S|,

=l
oyl
Pl
1!

10

50
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pie gz 24

e TDA
o https://java.net/projects/tda
e Thread Logic
o https://java.net/projects/threadlogic

o TDA +Alpha: E0| 2MotH= SS MAlSH &
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Threadlogic2 DB 2|
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= A= AHES ot Y| A BAISH &

Marme

"TP-Frocessorg 7™
“TPProcessorBs”
"TP-Frocessorls®
“TPProcessor Ty
"TP-Frocessos 76"
*TPProcessonty
“TPProceiuonbd”
"TPProcessasi®
“TPProcessori 2°
TP-Processord”
"TP-Processo T
TF-Proc etcrdd
"TP-Fii gt
TE-Prreassod T4*
TP+
“TP-Proces
TP
TP
TR
TP g
"TPProcessora?”
“TP-Processca77°
“TP-Frocessorss
“TPFrocessond2”
"TP-Frocessor30®
“TPProcessond”
“hmp-S000-Accepior-0t

Thread Group

Unknown of Cusiom
Unknown of Cusiom
Unknowsn of Custom
Unknown of Cusiom
Unknown of Custom
Liniknicasn of Custom
Uinkniown of Cusionm
Unkngwn of Cusiom
Unknown of Cusiom
Unknown o Custom
Linknan of Cusiom

Unknown of Cust

Unknown of Cusiom
Linknowsn of Cusiom
Unknown or Custom
Linknown of Cusiom
Unknown of Cusiom
LInkncsdn oof Cusiomm

14k -

WATCH Socket Read,
WATCH Sockat Raad,

Heahh Addvisonies ©

Hﬂﬂ:l-l Socket Read

WATCH Socket Read.

WATCH Gockel Read

WATCH okt Read.

WATCH Cocket Read

WATCH Socket Read,

WATCH Socket Read
WATCH Gocket Read

Socket Read,

WATCH SockEt Read
WATCH Socket Read
WATCH SGCket Read
WATCH Socket Read
WATCH Socket Read

Web Apphication Reauest
Web Apphcation Reauest
Web Application Reauest
Web Application Resuest
Web Application Reausst
Web Apphication Reauest
Web Application Raauest
Web Application Reauest
‘Wb Application Raauest
Web Application Reauest
Wb Apphicanon Recuest

Socket Listener

- SoCkat Listener
L ' L -

Thread-D

1 39851 TASBA0GA0
139851 785951232
1 35851 785955424
139851 785873408
139851 785930752
135851 78601 6768
139851 785984000
135851 TA58856896
1359851 78561 9456
139851 785580544
1359851 TAS5 74400

135851 76088448
135851 785791488
135851 785914368
135851 785820160
139851 TA5 740288
1393526681 00608
1359852659531 776

BT 6

State

RUMMING
RUMMING
RUMMING
RLIMMING
RUMMING
RUMMING
RUMMING
RUMMING
RUMMING
RUMMING
RLIMMING
Al G

RIIPIMER
RUMMING
RUMMING
RUMRING
RLUINMING
RLIBIRIING
RUIBMING

P EE R b
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1~ k “ = X -'-H x | re)
Threadlogic2 Bottleneck 2|l AZ|EE FHFI| &
Mame | Thread Group | Heahh | Advisones | Threag+D | Natv... State
i | “TP-Processor 0d° Unknown of Custom Web Application Botleneck, Web Application Resuest  14014B6TSTEETS2 11648 WAITING
b | "TP-Processor 02" Linknown of Custom Web Application Botleneck, Web Application Reauest  14014BE75774464 11648  WAITING
| “TP-Processer 01° Linknown af Custon Web Application Botleneck, Wab Apphcation Resuest  14D14B6TS7682320 11845  WAITING
| "TP-Processora?” Unknown of Custom Web Application Botteneck, Web Application Reauest  13014B675725312 11637 WAITING
| "TP-Processcrss” Linkncwn of Custon Web Application Botleneck, Web Application Resuest  14D14BETSSS2192 11631 WAITING
| "TP-Processoryt” Uinknown of Custom Web Application Botteneck, Wb Application Recuest  14D14BETSATI360 11622 WAITING
| “TP-Processorgd” Uinknown of Custom Web Application Botteneck, Web Application Reauest  14014B57528%088 11815 WAITING
| "TP-ProcessceBt” Linknewn of Custom Web Application Bordeneck, Web Application Reouest  14D14B6TSS43040 10955  WAITING
| "TP-Processcr 78" Unkncwn of Custem Web Application Botteneck, Web Apphcation Reovest  14014B8675328000 10936  WAITING
| "TP-Processcrss” Linknown of Custom Web Application Bordeneck, Web Application Reauest  14D14BETSTOMEIZ 30467  WAITING
| “TP-Processontd” Unknown or Custom Web Applicaton Botleneck, Web Apphcation Reauest  14014B675641 348 30454 WAITING
| "TP-Processcrst” Linknown or Custonm Web Application Bordeneck, Web Application Resuest  14014B6TSE16T6E 30451 WAITING
|| "TP-Processcrss” Linknown or Custom Web Application Boteneck, Web Application Recuest  14014B6TS56T616 30437  WAITING
| "TP-Processcrs3” Limknoasm o Custem Web Application Botdeneck, Web Application Recuest  14D14B675555328 30435  WAITING
| "TP-Processordd” Linknown of Custom Web spplication Borleneck, Web Application Reauest  14D14B675487744 30403 WAITING
| “TP-Processordlr Unkncawm of Custom Web Application Botdeneck, Web Applicanion Recuest  13014B575454576 30373 WAITING
| "TP-Processor3s” Linknown of Custom Web Application Botdeneclk, Web Application Resuest  14014B67S418112 30108 WAITING
| "TP-Processcr2s” Unknown or Custem Web Application Betdeneck, Web Application Reouest  14014B675346432 30082  WAITING
| "TP-Processcr24g” Unknowwm of Custoem Web application Botleneck, Web Application Reauest  14D014B575340288 30034  WAITING
| "TP-Processcrl 9 Linknown or Custom Web Application Botteneck. Web Application Reauest  14014B86752825%44 30014 WAITING
| “TP-Processcel 8° Linkncisn cf CUSTom Web Application Botieneck. Web Applicanion Reauest  14014B675276800 30013  WAITING
| "TP-Processor! 6" Linknown of Custom Web Application Botdeneck, Web Application Reauest  14014B8675262464 23577  WAITING
| “TP-Frocessort 2* Unknowwm of Custom Web Application Botieneck, Web Application Reouest  14D14B575233752 192434 WAITING
| "TP-Processcel 03" Unknown of Custom Socket Read, Web Application Reauest 14014B675780608 116847 RUNNING
| “TP-Processor! 0O Unkncwn or Custom Sccket Read 1401 48675608576 11640  RUNNING
E "TP-Processcrys” Unknown of Custom Sockel Read 1401 4B675741696 1163% RUNNING
| "TP-Processorgd” Linknown or Custom Socket Read 140148675600384 11630 RUNMNING
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TIP

o BT = kill -3 B12{CHkill -9 A4 3R] 2L

jstack 2t&

A 20| 1 A2 o= kill -kill ERHES--
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dEZ

e MAT (Eclipse Memory Analyzer)
o https://eclipse.org/mat/

e IBM Heap analyzer
o ftp://public.dhe.ibm.com/software/websphere/appserv/support/tools/HeapAnalyzer/
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e LIREL

pythonO| Z2{U = AH{2}H

python -m SimpleHTTPServer

one-ftp-server : https://github.com/benelog/one-ftpserver

java -jar one-ftpserver.jar port=10021 id=benelog password=...

o HHHO| 1Z2 port, id, passwordE X|HHM Z2 4= U= ftp AH

59


https://github.com/benelog/one-ftpserver

GCR1 &4

e HPjmeter

o https://h20392.www2.hp.com/portal/swdepot/displayProductinfo.do?

productNumber=HPJMETER
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https://h20392.www2.hp.com/portal/swdepot/displayProductInfo.do?productNumber=HPJMETER
https://h20392.www2.hp.com/portal/swdepot/displayProductInfo.do?productNumber=HPJMETER

e Yourkit
o https://www.yourkit.com/
e JProbe
o http://marketplace.eclipse.org/content/jprobe

61
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A )
e Btrace
o https://kenai.com/projects/btrace

o EXME S XA

o JVM 8 HE Q0| 2 =+ QUL
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https://kenai.com/projects/btrace

49 A

DAO 2[|0]0{2] 2 =3, A ST ATEE

@0nMethod(clazz "/com\\.naver\\.good\\.service\\.work\\..*DAO/",
method = "/.*x/",
location = @Location(Kind.RETURN))

public static void dao(@Duration long duration, @ProbeClassName String className,

@ProbeMethodName String probeMethod) {

String callName = concat(concat(className , "."), probeMethod);
AggregationKey aggregationKey = Aggregations.newAggregationKey(callName);
Aggregations.addToAggregation(daoDuration, aggregationKey, duration);
Aggregations.addToAggregation(daoCount, aggregationKey, 1);
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Pinpoint=?

o U[O|H{S] APM
o Be Q™S Ma|st= H[o|He| MMH|AN M

o TAAAR =0 E3t

o http://helloworld.naver.com/helloworld/1194202 &%=

o QIAA

—=Z

o http://github.com/naver/pinpoint

67


http://helloworld.naver.com/helloworld/1194202
http://github.com/naver/pinpoint

DB 32 mUEE Alg

)}

o JIE S3tO{EE|H 0| Mo HE

r

r\l
o

68



DB & ZY & A

L2l Dynamic query £t9l

o X3| 20 2t where B2

e DBAL A0l = HASHA =tels
e PinpointE 2SMHOM EF =
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o HE7t 2EE|= A|EO|L sl WHE| = 2| & IHEXILE 0| F5HK] X6t BRE U2,
LocaldiA 2= 2QI0| 7ts5tX[ T AL H O = 2t0I0| oK | = 843,

o Al : JPAS M= MH|AO|M IMY S CH2ZE5H= 71 780 OpenEntityManagerinViewFilterZt

HMEL[o A SERSHA 27 Connection2 ERot= 4%

PinpointZ 2L|E{ZIsi M DataSource.getConnection() HIAZ0|AM CHZ |Gt U= S =l

SN 4T 3 22 HM0| YUSS THA| 2ol

-
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e 2PC commitE 1}
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DB 3% 2UEF AL
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