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1. & DBI(NoSQL)

.|

NoSQL-> #AE Ho|gH o]~ #a A 2%|(RDBMS)¥ tH& /\HE%
el o] dlojEmo]s #y AAHEl F@Ao|th NoSQLY 2 ¢
Ages IAE HolE &7|vE BRE A ¥, Join A4t 1 §1aL,
34 F4e AL
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Re] 5ol st A ght) shAv
ot} CloudTP) 22 HZE HEHAE FalA

NoSQL A]AHl& ofg] X o]=3} Hha] 9]
g o]lHE E2F A g olES o] &35}
AAATE o]#3) WAoo g A|AEHS HQ

AH- NoSQL2 Al E(associative arrays) 2-2 7] #h(key-value) % -2
<3t REA XML H|oJEjH|o]X - AlXEo M=
XQuery (TS AYd. CloudTPS 22 Al~¥H2 Join HAYE
A7 = g (&5 : WIKIPEDIA)
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] CAP A=z

CAP A w=w, = EAtg oA A ] &

A4S VAR
ot om, HA 27HAE THEs|ofsit)
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N

Tolerance to

network partitions

[32 1I-1. CAP O|2 Cto|o{12]

o ¥ (Consistency)

RE Ev B0 2& HolHE Fxsfof g

0 7}%/‘3 (Availability)

8o dEsAY, Aol Jaglel sH= BASoF &
o A& Ad(Partition tolerance)
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2. 24DB 20F =2 3JHSW

[E 1. T2 ZIHSW]

HEY Stack &3 SHI0IX| [ pn]
MongoDB oS Cross-platform | http://www.mongodb.org GNU AGPL v3.0
oS Cross-platform
Cassandra http://cassandra.apache.org | Apache License 2
JAVA JDK 6
0S Linux
Cloudata http://www.cloudata.org Apache License 2
JAVA JDK 6
CouchDB oS Cross-platform http://couchdb.apache.org | Apache License 2
oS Cross-platform
HBase http://hbase.apache.org Apache License 2
JAVA JDK 6
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1. MongoDB i

MongoDB&= C++ do]Z 24 ¥ NoSQL Hle|EHHo]~Z, SQLE=
MongoDB # ] g T2 -5 gA |gkd 5 7] o A%
tlo]EH| o] ~E MongoDB= A wio|2#o|d & = A= A3
=X A A Adojolt.
mangod mangoc mangod
mangod rmangoc maongod
mongod maongod mongod
Shardl Replica Sets Shard2 Replica Sets Shard3 Replica Sets
C1 Mongod
C2 Mongod
— Mongos <4—  Application
C3 Mongod

Config Servers

[Z22! 1lI-1. MongoDB 74 4]




V. Stack S8 HIAE

1. HAE &3

[J MongoDB ¥-7
[E IV-1. MongoDB &t&]
9s version
MongoDB 2.0.6
[] Stack 37
[ IV-2. Stack &&]
8 0S Hixd
CentOS 6.2 (64bit) Master (DL360G6)
A Stack
CentOS 6.2 (64bit) Slave (X3850M2)
Windows Server 2008 R2 (64bit) Master (DL360G6)
B Stack
Windows Server 2008 R2 (64bit) Slave (X3850M2)
(1 HW &7

[Z IV-3. HW 2]

HZEA 223

CPU

MEM Disk NIC

IBM | X3850M2

2.40GHz (Six Core) x 4, 12MB L3 90w

8GB | 146G x 4 | Gigabit

HP | DL360G6

2.40 GHz (Quad-Core) x 2

8GB | 146G x 5 | Gigabit




2. 2 HAE 44
AluEl L HAE

Ael e B 2E T
ofugt MR T AZUE Atolo HEE3 HOE BAT 5
1

A= Adghs sy

B HEEAM = ARA AUE 2 HAE 7IH S #8519 MongoDBS
AHE-EHE AFEAE O] AFEE 4= 9l &S 5 MongoDB A2t/ % &
Monitering, Collection, Al ], oy &, EA ol gt AR}
Ao wEsth 2o PR 5T AR AueeE AL}
sto] H|EZEA O A=

e

drrow R & JE AYHLE F
4489t

s 8 NE TE V&R o]FojR AlFEo AuI2Tt AERRE Ao
QF7t §IEAl Ak 7MHoE, B HEEdX = fEeiAloldo] Ads
StackS T/d3te] ofEFE|A o] AT} Stack B Atole] Fs g Fe]
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[E IV-4. HIAE AlLi2|2 &8l

N s HAE AlLZIL HAE H0[A
ANHIER 1 6
Monitering 2 4
Collection 4 12
AY e 4 27
Clole 2tz 2 18
=5 3 46
2 A 16 113
H2E Az
e AUeles 58 H2E 9 A3 dolE #Y, B4 § RE
ol o Adtel $YsA FRFE St
[Z IV-5. HAE Z1l
&8 PASS FAIL N/A
s Ji= | A Stack | B Stack | A Stack | B Stack | A Stack | B Stack
AIRER 6 6 6 0 0 0 0
Monitering 4 4 4 0 0 0 0
Collection 12 12 12 0 0 0 0
AY e 27 27 27 0 0 0 0
Cllole 2tz 18 18 18 0 0 0 0
=H 46 46 46 0 0 0 0
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G- St=do] AFE oY}, OS B ofZY A ol A
= dolster, HA| &9 Al&H

o W&t HE A3 vE 5 ok
2~E = 1442 (mongo-php-driverd)) & 2

olf] =3 B AH g AR 2 AdEEES %‘—236‘}923}.

e
ofo
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)
ws]

[E IV-6. E|AE AlLI2| Q]

AlLEl2 1D Alud e
SC_NS_M_1 Replication_Insert(C|0|E{ =X} 2l21)
SC_NS_M_2 Replication_Insert_Random(G|0|E{ ZHE ¢l21)
SC_ NS M_3 Replication_Select(Cl|0|E{ ZAH)

O A= 4

[ IV-7. M| 83 HH]

-
AT

ot
S5

memory_limit = 512M
PHP max_input_time = 60
max_execution_time = 60
MaxClients 150

HTTP KeepAliveTimeout 5
Timeout 300

WEB

MongoDB A Stack : 2G
(Java Heap Memory) B Stack : 1G

5) MongoDB<®} 94%53}7] 91§ PHP Library
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1

= WHe
ThroughPut Thel A2 ME2|sts ZEMAL] I
Response Time | /20| FO{ X[ LIM BHSSIZ[7HX] A2l AlZE
PNESIPNE=2— CPU, Memory & AMH XIALZ s
(] g2 A3

o Replication_Insert

- AR

- Master Server2} Slave Server2 A
=8 =AH | - PHPOIAM 500,000 C|o|Ef 224
- Master Server2| C{|0|E{7} Slave ServerZ =X

doly 4= Azke 205% £Q8H%lem, F 40000348bytee] H| &7}

CPU
W User% mSys% mWait%

[22! IV-1. CPU XA E]
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Memory

—memfree

[32&! IV-2. Memory XIALESE
* Slave
CPU
W User% mSys% mWaith
e—— - — Soteyeae -
[22! IV-3. CPU X} AIZE]
Memory
—memfree

[22! IV-4. Memory AIRIAEE
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461% A£QFH oM,

40000348byte] Ho]E 7}

454

401

354

30

254

204

A

(- —
SR L0011

2E 40045

240115

2FE 40145

ZFE 40214

Last/

D000 Average

2525 Minimum |

0.000 Maximum |

SEAG244

10546 Duration |

PR 40329
3:20

] Color

[ Seale

] Counter

| Instance

l Parent

[ Object

Show
v
a

10 % Privileged Time

10 % User Time

_Total
Total

— Processor
Processor

[ Computer
HWWIN-TGOS39N0Y...
WWIN-TGOB3INOG...

[12] IV-5. CPU AIAIRE

]

1000

900

200

600

5004

4004

3004

2004

1004

Qs
LEF L0006
Last/

ST 0040
45993984 Average

EF 40110

ZF 40740

45840218 Minimum |

ZF 40209

45596672 Maximum

PEL0239

46223360 Duration |

SF 40524
320

Show

| Color

| Scale

] Counter

] Parent

I Object

._ 1.0 Piesﬂuec Memni W\W’\I"IN—TG(WMH

[22! IV-6. Memory XI2AISE]
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Slave

50

45

40

304

25

20

Aot AT PN .
w J‘V
L el SN

Q - -
RF 35955 ST 40025 2F 400,55 DEL01 25 2E 40154

2F 40224

LEA0254 LT 40314

Last| 2050 Average 1,159 Minimum |

0.000 Maximum 3515

Duration | 321

Show i Color ! Scale i Counter i Instance if’arenl ! Object

v - 10 “% Privileged Time _Total - Processor

% User Time Total = Processor

v — 10

[22! IV-7. CPU XI2IALEE]

1000

9400

3007

4004

300

2007

100

|
l |

o - .
S5 400,00 2F 40030 S F 40100 23 40130 SF 40159

Tast| 0.000  Average | 193 268 Minimum | 0,000 Wazimurn |

LF 40229

SF 4025% 2F 40319

564 935 Turation| 321

Color Scale

v — o000l

Fool Monpaged Bytes == A

WWIN-LEMHOLGILAT

[222! IV-8. Memory AIRIAIEE]
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o Replication_Insert Random

- AR
- Master Server2} Slave Server2 4
- Ramp-Up : S5User

& =Z | - Running-Time : 582

- SA|AISX} © 50User
- UUIDS)E MAMste] =X &2 7] MM 2 Ho| =

- A4 (A Stack)
Z %809440byte—/] E‘]]O]E:I7]' Xi]]'g /\}\._.U:] 004%,/] Connect EITOI'7]’ H]_}\(E_é.]_

3,500 i
275
3250
3,000 261
750 225
2,500 |
200
2260
- 0
3 L
o 2000 175 2
o | o
g i J\ 50 "?
2 150 B
J.E 1.500 { —
: 3
1,260 | 125 ©
|
1.000 {
I 100
750 | /
600 | Ze
280 5.0
18:27:00 18:27:30 18:28:00 18.2‘9‘30 18:26.00 132’9:30 18:30:00 18 370‘3D 1351:00 18 3’1.3D 18:3200
Time
— Throughput, hits/sec Average Response Time, msec
URL # Samples Average Deviation Min Max Errors Throughput KB/sec
o [ HTTP Re.. 783126 16.8000197490.. 205.1 ) 20088.0 289 2575 5isec 4384
o- CJTOTAL 783126 16.8090197480... 205.1 20088.0 289 2575 5lsec 1384
[1&! IV-9. Statistical Aggregate Report]
SHAIS H W SH= 132 A=
SHAITHS o 1x ©° Ho AT

6) Universally Unique Identifier®] kA= 128MIE 113k Holg 3k
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* Master

CPU
mUser% mSys% mWait%

[22! IV-10. CPU At IAISS]

Memory

—memfree

[222] IV-11. Memory XI2IAISE]

CPU
WUser% M5ys% mWait%

[ IV-12. CPU XIAIRE]
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Memory
—memfree

500
400
3500
[3200
2500
2300
1598
00
500
]

=4 2 7HB Stack)
% 909%64764byte] H|o]El7} A E .01, 0.01%] Connect Error7} 243}

ThroughPut
awi| asuodsay

151300 16:13:30 15:14.00 1514:30 151500 16:15:30 1518:00 15:16:30 15:17:00 151730 15:18:00
Time

]-— Throughput, hits/sec — Average Response Time, msec]

URL | # Samples l Average | Deviation | Min I Max [ Errors | Throughput KBisec
o [} HTTP Re... 784266 17.5392379626... 37 60473068675, 0.0 7466.0 0 2614.0/sec 4385
o [CJTOTAL  7B4266 17.5392379626... 37.6047388675... 0.0 7466.0 a0 2614.0/sec 43.85

[Z12! IV-14. Statistical Aggregate Report]

SRAZEE i 1% o] SHS Holm g
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* Master

50

454

401

354

304

251

20

o

|
i HW ool

ﬁ
WJ*»U -

2F 31150

ZFEIF0 2T+ 31440

2*31500 2#31?20

Last 0,000 Average |

1.938 Minimum

EIIT40 2FII959

0.000 Maximum

Z2EI2N 2FTRIEF 323

12.109 Duration T4

| Calar | Scale

| Counter [1

| Object e [

Show
v

v 10
=

1.0 % Privileged Time
% User Time

I Parent
_Total
Total —

Processor
Processor

WWWIN -TGOS39IND...
FHHWIN-TGOB39ND. ..

[32! IV-15. CPU RIAALRE]

1000

9004

200

700

600

500

4004

300+

200-

10

(=

f"“ﬂ'~¢!v-v=wﬁ**
|

P

+

|

Wity A

|
bl |

| |'| ] I\

0
HI1148  LFE31310

Last| 46,698,496 Average|

SR I1430

SHEINTE0 L|EIITI0

45916964 Minimum |

PIEIE30 2FEI1040

45236224 Maximum |

2FE 32109 SRIZIN

51,851,264 Duration 1141

Show

| Calor | Soale

] Counter l I

I Parent

| Object [

; |
v 1.0 Pﬁesﬁsec = == Memoi HHHWIN-TGOS39NOG...
v

Slave Server®9 F

AH&Eo] HFste &

[32&! IV-16. Memory A}&

1 Al Heoly EA=

gol LA

OSHO‘:’

AEE]

A F G4 Memory

_19_



* Slave

50

45

40

354

30

25-

20

b ]I:Ol_ A 32135 SE 31408 2531535 2= 317.05 ST 318635 SEF 312004 ST 32134 2% 3:22.:40

Last| 1.826 Average | 1.770 Minimum | 0.000 Maximum 5859
Duration 114
Show | Color | Scale | Counter I |Parent | Object | Comy [
I

10 % Privileged Time _Total --- Processor HEWIN-LEMH...
v 10 % User Time Total see Processor FWIN-LEMH...
v

[28! IV-17. CPU XI2IALEE]

1000

900+
800+
7004
GUlE
500+

400+

RN
T:O: ’}}\ﬁﬁﬁ\}“ﬁwm !L& ﬁ"”ﬂﬁﬁ i ill'.v.ﬂ..lk]} L J Iy Wﬁu |
|

| I |

S 311105 2E 31235 L 31405 P8 31535 SEIIT.05 SE31835 LT 320104 DF 32134 LT 32244

o

Last| 0.000 Average 107.048 Minimum 0.000 Maximum | 408.669
Duration 141

Show Color Scale Counter Instance Parent Object Computer

v 0.00001  Pool Nonpaged Bytes s i Memary WHYWIN-LEMHQL...

[212] IV-18. Memory XI2IAISE]
Master ServerZF-8 7|22 Hlolg HA=Z A3l dF FItoll A Memory

AgEO FEFE @l WHY




o Replication_Select

- AR
- Master Server2} Slave ServerZ 4
- Ramp-Up : S5User
] - B
sy = Running-Time : 5&
- SA|ALEX} : 50User
- S2=| ¢|0|E 4% : 500,000
- 5= =1 7| Zhe WS Mg = Hlole x4
e

=4 2 3IH(A Stack)

800,24071 9] Samples F-3§ 3}

o, 0.03%2] Connect Error”’} A&+

|
3,500 ‘ 76
3250
‘ 50
3,000
2750 2256
2,500 ; ana
2250 1
i 2250 | 175 &
g -
£, 2,000 e
3 t150 2
2 1750 @
i
= =
1,500 125 3
X @
1,250 | 100
1,000
75
750
&0
500
250 | 25
184100 184130 184200 184230 184300 184330  18:4400 184430 184500 184530
Time
— Thraughput, hits/sec — Average Response Time, msec
URL # Samples Average Devwiation Min Max Errors Throughput KBisec
o (] HTTP Re... 800236 BT 00,4 20084.0 279 2614 6lsec 59
o- [ TOTAL 800236 166114283 20084.0 229 2614 Bisec

[Z12! IV-19. Statistical Aggregate Report]

SHEHAIZS H 12 oW §HS Hola U=
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* Master

CPU
WUser% mMSys% mWaith

[32! IV-20. CPU AIALRE]

Memory

—memfree

=

1

[222! IV-21. Memory XIAIEE]

* Slave

CPU
WUser% mSys% mWait%

[32] IV-22. CPU RIAALRE]
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Memory
—memfree.

4502
4300
3500
E
2500
2202
isey
2600

500

225
200
176
5 150 g,?
o 0
= e
3 125 3
= o
E =
100 3
75
50
25
16:16:00 16:16:30 18:17:00 18:17:30 16:18:00 16:18:30 16:16:00 16:19:30 16:20:00 18:20:30 16:21:00
Time
]—Thruughput. hits/sec — Average Response Time, msacl
URL | #Samples | veraye | Deviation | Mm | Max |  Emors | Throughput KBisec
o- ] HTTP Re... 804545 16.0461913255.. 12.4869408106... 0.0 2929.0 87 2681.6isec 60.67
o JTOTAL 804545 16.0461913255.. 12 4363408106... 0.0 2929.0 87 2681 fisec 60.67

[Z12! IV-24. Statistical Aggregate Report]

SEAITHE Yot 1x o9 S Holal S
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Master

50

451

40-

cll.m.ﬂum- ha A i il )

-x\u\

boathi s ah s bana b bs

P 415:03 =2F416:380 SFLITE0 2F 41910 2T 42030

2E 42149 2F 42309

E 42429 E426:47

Last| 0.000 Average| 0.060 Minimum |

0.000 Maximum |

2.788 Duration 11:40

Show ‘ Color 1 Scale | Counter I‘

| Parent | Object

| Comp |

Iv — 10
v ——— 10
v

% Privileged Time _Total
% User Time Total

- Processor
= Processor

HHWIN-TGOS39N09..,
HHWIN-TGO839N09...

[ IV-25. CPU RIAIZE]

1000

900

800

700

600

500

400

3004

200

100

|

0 |
SELI514 DELISIS 2F 41755 22|41915 SHL2035

LR42154 2F 42314

Last| 45,641,728 Average | 45670233 Minimum |

45,641,728 Maximum

2F 42434 28 42652

45,723,848 Duration 11:40

| Color | Scale | Counter | Instance

| Parent | Object

| Computer |

Show
v — 1) Pﬁu’wc - --- Memni WHWIN-TGOBIIND9. .

[222! IV-26. Memory AIRIALEE]
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Slave

50

45
401
35
304
25

20

PE ;:1 454

v TS N Ty NN VN S R N ]
SF 41625 DFT4A1755 2R L1955 ST 42055 2 ST 42004 242354 ST 4524 SE L2632

Last 0.488 Average | 0.057 Minimum | 0.000 Maximum 1562
Duration 11:40

Show | Color | Scate | Gounter [1 | Parent | Object ¢
v 1.0 % Privileged Time _Total - Processor HEWIN-LEMHQL...
E —— 1) % User Time Total e Processor WAWIN-LEMHQL...

[2Z! IV-27. CPU XA E]

1600

900,

800

T00

GO0

500

400

300

200

100

0
L& 41459 L& 41630 PE 41800 2&F 41930 25 421,00 STEL22.29 2T 42359 SEAZ5202F 42637

Last 0.000 Average 0.003 Minimum 0000 Maximum 1.002
Duration | 11:40

- 000001  Pool Nonpaged Bytes e o Memory FAWIN-LEMHGL...

[222! IV-28. Memory AIRIALEE]
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O 2 e

Jmeter)E ©] &3t Replication_Insert_Random, Replication_Select
Alygl 2 3 23 A Stack®} B Stackoll 4] F Y3 Connect Error”}
SR o, Errore] &2 off ek 2

o Jmeter Sampler result

> Response code: Non HTTP response code: java.net.BindException

> Response message: Non HTTP response message: Address already

in use: connect

o Jmeter Response data

> java.net.BindException: Address already in use: connect

o MongoDB Log

> Socket recv() conn closed? php-host

> SocketException: remote: php-host error: 9001 socket exception [0]
server [php-host]

> end connection php-host

7) Apache Jakarta ZZAES dFo 2 w50, HAE 753 HEIUAE ZHE &F AuE
239 FISW
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MongoDB A5 BIAE 3 23} doly AH dHoly A Al
Connect Error7} @R3P oH, o]l= £A AgtoZ <13t Error=
F4Et o] MongoDB =% A ARE T Al&El 27 ol A
A AEA gl WE Connecte] A&-E-o]u, Open 7} 3
Porte] 7fsol]l gk 4o d8d o= FHH
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&1 Iis

http://www.ibm.com/developerworks/kr/library/os-mongodb4/index.htm!
http://cookbook.mongodb.org

http://www.mongodb.org

http://www.centos.org/

http://windows.microsoft.com/

http://www.apache.or.kr/

http://www.php.net

http://imeter.apache.org/

http://en.wikipedia.org/wiki/Mongodb
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