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Il. E40B AH

1. & DBI(NoSQL)

[0 &4 DB(NoSQL) 7l &

]

NoSQL2 #A S dlo]Em o] 2 iﬂrﬂl A|2=H(RDBMS)# th& A =&
el o] dlojEm o] we] AlAE]l FPo|th NoSQLY 22 U o] E
AZALAE TAHE HolE A7nE Q2 3R &oH, Join AAto]
flaL, A Fgs A3,
NoSQL G+&+ eventual consistency!) 22 A34 Jd@PAdS A
EJRAAL o] ol thsiArt Xdjit) shAw

AppScale?) o] CloudTPS3) 22 BHx nEdoE T34 AADY 7]
X3,

NoSQL A|2Hl& ofg] X o]F3} 42l
tolele &4k 3iA] Hol&& ©]-&3tH
A ol@ Ao Axde

i)

JH NoSQL2 Al E(associative arrays) 3-2 7] #h(key-value) % -2
= A5ty Wi XML HofEfH|o]s 22 Al=Hlo| M=
XQuery ¥TS A Y3t} CloudTPS 22 A|2=HlLS Join HATE

1
A Y37 = g (Z4 : WIKIPEDIA)
1) B4 Adole dgiol dojes A9t BAs AT, AF Agro] A Fol= ABAL §A3

2) lassS 22014 Google App Engine clZ2]Alol A& 47 44T 5 A sh= Fehe= A5
ZYE
a)ﬂa} = § S8 Z2ade 9% 23 vt

9 e




] CAP A=z

CAP Aol w24, tii & ZA e o|HA| &Rl o] 42 37HA 12 78
tHem, Ha 27kAE TS opditt

Tolerance to
network partitions

270l FEstAy, ddjd Zajlel sH= A oF &
_]
o

Ay HolHE £AsteE AHgAE gl sbsslor 3




[E 1. T2 ZIHSW]

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




ll. HHIAE HA A4
1. Cassandra 2N

Cassandrav~ &Aool &a1

542 A 9o, 24 8

Cassandra©— #AFA]| 2~H)

%4 (eventually consistent)
A5 719 Z4F HlolE

¢l Dynamo®} 7-=4¢] BigTable H°]H

2dS 7hto g sy %Qﬂﬂ, o] 2 E-o A 20083 F/NSW=E
AgEgon Hods EYEH W go]AR £ 44 YEYT Au)A
#Fd doJHE AEshs =2 AR Folth
KeySpace
Column Family
Column MNama Calumn Name Calumn Name
i ‘ Value Value Value
g Column Name Column Name ‘\
£ Hey ‘ Walue Value COIUmn
Column Name Column Name Column Name Column Name
ey ‘ Walse Value Valua Walue
Column Family
Column Name Column Name Column Name
i oy ‘ Walue Value Walue
‘ii Column Mame Column Name
‘1 Key ‘ Value Walue

[Z2&! lI-1. Cassandra Data Model]




IV. Stack S& HIAE
1. HAE &3
[] Cassandra %73
[E IV-1. Cassandra &tZ]
= Version
Cassandra 1.1.1
SimpleCassie (PHP Library) 0.7.1.6
JDK 1.7.0_04
[] Stack &7
[E IV-2. Stack &t&]
78 0S i1l
A Stack CentOS 6.2 (64bit) Master (X3850M2)
CentOS 6.2 (64bit) Slave (DL360G6)
5 Stack Windows Server 2008 R2 (64bit) Master (X3850M2)
Windows Server 2008 R2 (64bit) Slave (DL360G6)
(1 HW 373
[E IV-3. HW 3+A]
HIZEAL | 299 CPU MEM Disk NIC
IBM | X3850M2 | 240GHz (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 B2E J1He
ofugt MR T AZUE Atolo HEE3 HOE BAT 5
A= A B

}\}\ T

2 HEEdME AR AU L HIZE 7 2835t Cassandras
Argste AHEARE Ol AR & le @5 F Cassandra-Cli(™ % ©f

718 FolAE)E ©]&% HolH £7, cqlsh(AY =), 2=
B, 54, UEY Tl g AHA AuE e =3k, 742t
FEolM =& AUl T AFEAE It o s FHE ¢ Qe A
U 28 FE3to HREAAE FA ST




3. HAE AUl HE

[ IV-4. HIAE AlLZ|2 &EH

N s HAE AlLI2IR HIAE HlolA
Cassandra-Cli 6 34
cqlsh 5 16
Cluster 4 13
Replication 4 17
Backup 2 10
Logging 3 8
Monitoring 3 22
g A 27 120

1. )l HAE &8 A7

—_—— To a
H2E 3 #H AF Ayzle 2 H2E A3+ 83 "Cassandra
HEE Aolx, EAE Fardo
(] H2E A3}
[E IV-5. HAE A1}
&5 PASS FAIL N/A
JIs Ji= | A Stack | B Stack | A Stack | B Stack | A Stack | B Stack
Cassandra-Cli 34 33 33 1 1 0 0
cqglsh 16 16 0 0 0 0 16
Cluster 13 13 0 0 0 0
Replication 17 17 17 0 0 0 0
Backup 10 10 10 0 0 0 0
Logging 8 8 8 0 0 0 0
Monitoring 22 22 22 0 0 0 0

_10_



O 23h-&
o Secondary Index H|°|H %3] A%
- Column KeyE A& dlojg ol thdt
Column Name©l ™3+ Secondary IndexE Agsl|of 2o 2 Holg
Z37) 7
- A, B Stackoll Al FYL3A Secondary IndexE 274 % dWlo|H %37}
HA e BUT BT BAY
- Cassandra BTS(Bug Tracking System) W-§& 1237} o] ¥z olA
A7} dA s, Aol */FWH Ao R IEY, Aeg A4 2

9% F71A9 spete] 2

-

¢

[ Ak

o cqlsh(Cassandra SQL-like Command)¥] 4% 9X=5 A= A<
o] TR &+ 7]Fo|E=Z, B Stacko| A+ FP3A &

_11_



o2k 05 % ARl
olslme, AA £ A

1:1&

s H2EE A1 2(SimpleCassie &-89)5 ©]

dolel 25 2 Qo] g AghbeA B AdEL

}od, Cassandra

K
1o 24898

S}
o
/Ko o

(] "H2E Ayg L

[ IV-6. HIAE AlLiZ| 2]

AlLidl2

Alli2l2 1D
SC_CSD_1
SC_CSD_2
SC_CSD_3
SC_CSD_4
SC_CSD_5
SC_CSD_6

| e e ne
x
T
—_
u

(A TR

B{AE 2

O Au 24 du
[ IV-7. Mp] 88 Fe]

-1

AT

o=

memory_limit = 512M
max_input_time = 60

max_execution_time = 30
MaxClients 150

PHP

WEB

HTTP

KeepAliveTimeout 5
Timeout 300

Cassandra DB

(Java Heap Memory)

A Stack : 2G
B Stack : 1G

Network
Bandwidth

PC<—>WEB

94Mbits/sec

WEB<->DB

941 Mbits/sec

DBe} A-53t7] 93t PHP
6) T3 WAl BEitsle 4 &

5) Cassandra Library

HelHE Zh2he] Anjo] &

Aol 3}

a )
L0

_12_



0 2332
[ IV-8. SXSI=]
g5 e
TPS CHRIAIZE & EGlA M XH2|
SEAIZ AMEX REE XMElst| fIE 28 & Azt
AHALEE CPU, Memory & MB{ X}2lAtE &g
] "HE A3
o TAMM %3 R (507H7))
- AR
Td =A PHPO{|A 50221 Gjo|E{ &=
- 5843 (A Stack)

6%

5%

4%

3%

2%

0%

A i,

1F:aT 17:28 17:28 17:30 17:31 1732
CPU Usage: 0.0%

CPU Usags
4 0.0%

[22! IV-1. CPU AI2IAIRE]

_13_




2.0 Gb

1.5 Gb

1.0 Gb

0.5 Gb

0.0 Gb

MW\/\WF

Usad
4 1,1821858584

17:27 17:28 17:28 17:30 17:31

Used! 1,2 Gb Committed: 20 Gb  Maxt 20 Gb

[222] IV-2. Memory AIRIALEE

=443 (B Stack)

do]g 4= 28 A7 : 206%

8% 1

6% T

4% |

2% 1

0% +

1416 1417 1418 1418
CPU Usage: 0,02

CPU Usags
4 0.0%

[ IV-3. CPU AIIAIRE]

_14_




700 Mb 1
Us ed
] 6:;.205.432

600 Mb 1

500 Mb 1+

400 Mk 1

300 Mb 1

200 Mk 1

100 Mb 1+

0.0 M+

1416 1417 1418 141G

Used: 6462 Mb Cormmitted: 1,0 Gb Mlawx: 1,0 Gb

[222! IV-4. Memory AIRIAEE

o TdAMH HH UH

- Lamp up : S5User /| 1=

- Running-Time : 52

- Lamp down : 5User [ 1=
- SA|ALEX} : 50User

- UUIDNE ddste] S=EX| @2 7| 44 F HolH g

7) Universally Unique Identifier®] ¢Fx}= 128H1E 113t dlolH 3k

_15_




(%]

Average Transaction Response Time - Transactions per Second

Average Response Time (seconds)

310

300

290

- 2a0

-270

- 260

- 260

240

- 20

-220

-210

200

T — T T
0z:00 0230 03:00 0330
Elapsed scenario time mm:ss

Y T Y
0030 01:00 0130

T
04:00

Y
0430

T
0300

Y
0330

SUNIIESUEL | J0 IBGLWNY

Color  Graph Scale Measurement Graph's Minimum Graph's Awverage Graph's M aximum Graph's Median Graph's Std. Deviatio
-Average Tranzaction Responze Time 1 Action_Tranzaction 0.033 0163 0.251 0163 0.042
Tranzactions per Second 1 Action_Tranzaction:F201 208 742 309,625 306 33.285
[22] IV-5. ESHEHAM Z 1|
[e] O ¢ o o o
SEHAIZME H 12 o9 HF A SEHS Holal &
EERy
3L = = = 1— o [e]
(3%) ERAA A2t Fr1Ho 2 ] AstEe U2 Wz
LR R A A ) P
4%
3%
2%
1% [_\
CPU Usage
0% 4 0.0%
09:55 09:56 09:57 09:58 09:59 10:00

CPU Usage: 0,0%

[12 IV-6. CPU XI2IAIRE

]

— 1 63 —




500 Mb

400 Mb

300 Mb

200 Mb

100 Mb

0.0 Mb

/|

09:55 09:56 09:57 09:58 09:59 10:00

Used: 1779 Mb Committed: 20 Gb  Max! 20 Gh

Upad
177,801,588

[222] IV-7. Memory AIRIAEE

- 5443 (B Stack)

Average Transaction Response Time - Transactions per Second
2 =
300
= 200
=
E - 250
= z
g Lot 2
E 2
= L2600 g
@ 11 =
5 oo 3
% L]
2 240 §
= fo:0 =
T
I L 220
-210
- 200
0030 01:00 01:30 oz:00 0230 0300 0330 04:00 04:30 0s:00 0530
Elapsed scenario time mrm:ss
Color  Graph Scale Measurement Graph's Minimum Graph's Average Graph's M aximum Graph's Median Graph's Std. Deviatio
-Average Tranzaction Response Time1 Action_Transaction 0,034 0163 0257 0163 0043
Transactions per Second 1 Action_Transaction:F196.5 283,065 1 306 3314
[O8] Iv-8. EGHZM ZH1)]
o .t} [SJRNNY = ) o] o tlo o] o
SHEHAIZFS Hi 1% olule g A FEES Bolal s

_17_




20% 1

15% 1

10% +

5% 1

0% +

14:50 14:51 14:52 14:53 14:654
CPU Usage: 0,02

14:55

-

CPU Usags
0.0%

[2] IV-9. CPU AI2IALEE]

900 Mb 1

600 Mb 1

300 Mk 1

0.0 Mk <+

14:50 14:51 14:52 14:53 14:54

Used: 377.4 Mb Committed: 1.0 Gb Max: 1.0 Gb

14:55

L]

Used
3TT.A58,158

[222] IV-10. Memory XI2IAISE]

_18_




i
=
- TFYPHE
- Lamp up : SUser /| 1=
- - Running-Time : 58
SOt =
- Lamp down : 5User [ 1=
- SAALE AL : 50User
- CF(Column Family)oll S= = 7| Zt2 s 443 =
T =7 Clo[E =3
- $bbs_key = rand(1, 500000);
=
- SH 23 (A Stack)
Average Transaction Response Time - Transactions per Second
2 310
300
—_ 2490
oy
-g 280
E— -270 g
£ S
= g,
§ 1 E 250 S
= F2an 5
(] pi)
2 F230 o
o
% F220 &
-
E L 210
- 200
190
UD:ISEI 01 :IDD o1 :ISU DQ:IEID DE:ISD US:IDEI DS:ISD D4:IDD EI4:I3EI DS:IEID DS:ISU
Elapsed scenario time mm;ss
Color  Graph Scale Measurement Graph's Minimum Graph's Average Graph's Masimum Graph's Median Graph's Std. Deviatio
B verage Transaction Response Time1  Action_Transaction |0.034 0162 0.259 0162 0.043
Tranzactions per Second 1 Action_Transaction:F182 375 289523 1 308,75 38.087

[22] IV-11. ESHZHAN Z1|]

SEAIE H 12 ol A SHE= Hola U=

_19_




5%

4%

3%

2%

CPU Usags
0% 4 0.0%

08:19 09:20 08:21 09:22 09:23 09:24 09:25

CPU Usage: 0,02

[2& IV-12. CPU RIALEE]

600 Mk

Uged
4 545 601,356

500 Mk

400 Mb

300 Mb

200 Mb

100 Mk

09:19 09:20 09:21 09:22 09:23 09:24 09:25
Used: B4EE Mb Committed: 20 Gb Max! 20 Gb

[222] IV-13. Memory XI2IAISE]

_20_




=
"—l

23} (B Stack)

Average Transaction Response Time - Transactions per Second
2

310

300
5 - 290
=
g =
2 250 =
E F270 &
= =
& 1 F260
= )
=] =
= fos0 B
o1 [x]
'I 0 5
1] [ =
g w
3 230

220

-210

} 1 T 1 T = 1 T T 1 T T
00:30 01:00 01:30 000 0230 03:00 0330 04:.00 04:30 0500 05:30
Elapsed scenario time mm:ss
Color  Graph Scale Measurement Graph's Minimum Graph's Awverage Graph's M aximum Graph's Median Graph's Std. Deviatio
-Average Tranzaction Responze Time 1 Action_Tranzaction 0.034 0162 0247 0162 0.043
Tranzactions per Second 1 Action_Tranzaction:F204.875 291.83 M237h 308,625 33736

©
o

b

[22] IV-14. ESHZHAN Z 1|

(—

Al Het 12 ol o] HA A S8 = Hola =

2% 1

0% L

\ CPLU Lgags
4 0.0%
14:39 1440 1441 1442 14:43 1444 14:45
CPU Usage: 0,0%

[ IV-15. CPU AIAIZE]




900 Mb 1

Uged
4 551,853, E00

G600 Mb 1

500 Mb

1439 14:40 1441 1442 14:43 1444 14:45

Used: 652 Mb  Committed: 1,0 Gb  Max: 1,0 Gb

[222] IV-16. Memory XI2IAISE]

S8 =2 | PHPO|IA] 502+ H[O[Ef I3

_22_




- ZY2FH AXRE (SeedAH)

9% 1

4% 1

3% 1

2% 1

0% -~

11:09

11:10 1111 11:12 11:13
CPU Usage: 0,0%

4

CPU Usags
0.0%

11:14

[28! IV-17. CPU XI2IALEE]

2.0 Gb 1

1.5 Gb ¢

1.0 Gb 1

0.8 Gb+L

Ugad

W o

11:00

11:10 1111 1112 11:13

sed: 1.4 Gh Cormitted: 2.0 Gh Max: 2.0 Gh

1114

[22! IV-18. Memory AIHAIRE

_23_




- ¢ 2H BRE

59 |
43 1
3% |

2% 1

\J CPU Usags
0% L

4 0.0

11:09 11:10 1111 1112 11:13 1114
CPU Usage: 0.0%

[T2! IV-19. CPU AIALRE]

20 GbT

1.5 Gb

U il
1.0 Gb 1 4 1,018, 224 389

11:09 11:10 11:11 11:12 11:13 11:14
Used: 1.0 Gb Committed: 20 Gb Max: 2.0 Gb

[Z22! IV-20. Memory XIHAIESE

_24_




- 5423 (B Stack)

+ Hlol

ik

A28 AT

281=

- F82E AR (Seed A H])

10%

8% |

4% 1

2% 1

17:53 1754

1755 17:56
CPU Usage: 0,0%

4

CPU Ugags
0.0%

[2] IV-21. CPU AIALR

i

600 Mb

500 Mb 1+

400 Mb +

300 Mb 1

200 Mb 1+

100 Me +

0.0 ML

—— 4 531 086,084

17:52

17:53 17:54
sed: 531 Mhb

17:685 17:56
Committed: 1,0 Gb

17:8T 17:58
Max: 1,0 Gb

17:548

Used

[222] IV-22. Memory XI2IAISE]
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- ¢ 2H BRE

5% -
49 1 “
3% 1

2% 1

1% 1 l/_\
CPU Usage

oo 1 | s ~ 4 0.0%

17:62 17:53 17:54 17:55 17:56 17:57 17:58 17:58 18:00 18:01
CPI Usage: 0,0%

[22 IV-23. CPU X}ALRE]

G600 Mb 1

00 Mb 1

Used

400 Mb + 4 412,050,704

300 Mb 1

200 Mb 1

100 Meb 1

0.0 Mb <

17:52 17:53 17:54 17:55 1756 17:57 17:58 17:58 18:00 18:01

Uged: 4121 Mb Committed: 1,0 G6 Max: 1,0 Gb

[22 IV-24. Memory XA E

_26_




- YA HE
- Lamp up : 5User [ 1=
51t Al - Running-Time : 5&
TOolr=o

- Lamp down : 5User [ 1=
- SAIAFEXL : 50User

1
2
N
y

21 UUIDE MM sto ZEs|x| ke 7| A4 U Hjolg] /2

- 5943 (A Stack)

Average Transaction Response Time - Transactions per Second
2 310
300
W 2490
sl
=
2 2480 =
o =
= 3
g 270 g
— o
260 -
@ 1 =
= P
= f250 @
(] pi)
o 5
o 240 El
g wm
@ 230
=
S
220
-210
? T T T T T T T T T T T
0030 01:00 01:30 z:00 0230 0300 03:30 04:00 04:30 0s:00 05:30
Elapsed scenario time mm;ss
Color  Graph Scale Measurement Graph's Minimum Graph's Average Graph's Masimum Graph's Median Graph's Std. Deviatio
B verage Transaction Response Time1  Action_Transaction |0.033 0163 0.245 0.163 0.042
Tranzactions per Second 1 Action_Transaction:F204. 375 290,748 30125 306,875 3646

_27_



- ZY2H ARE (SeedAH)

8% 1

7% T

6% 1

5% 1

4% 4

3% 1

2% 1

1% 1

CPLU Usaga

0% L 4 0.0%

12:47 12:48 12:48 12:50 12:581 12:52 12:53
CPU Usage: 0,02

[1&! IV-26. CPU AI2ALRE]

200Gkt

1.5 Gb 1
—/ Uged
4 1.EED.E12.344

1.0 Gb+

12:47 12:48 12:49 12:50 12:51 1252 12:53

dsed: 1.2 Gh Cornmitted: 2.0 Sh Max: 2.0 Gh

[2Z IV-27. Memory XA E

_28_




- ¢ 2H BRE

3.0% 1
2.5% +
2.0% +
1.5% 1
1.0% 1+
0.68% 1

L\/\W\_\— CPLU Usags
0.0% L 4 0.0%

12:48 12:48 12:50 12:81 12:52 12:83
CPU Usage: 0.0%
[12! IV-28. CPU XA E]
2.0 Gbt
1.5 Gb ¢+
Ug=d
4 1,208.381.176
1.0 GbL
12:47 12:48 12:49 12:50 12:51 12:52 12:53
sed: 1,3 Ghb Cormmitted: 20 Ghb Max: 2.0 Gh

[222] IV-29. Memory XI2IAISE
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- 57443 (B Stack)

Average Transaction Response Time - Transactions per Second
2 310
- 300
= 200
sl
5 2580
& z
o Foro 2
£ 2
= L 260 =X
il 14 o
g b2
o o
g SIS
o 2
g fom0 @
@
I L 220
210
200
00:30 01:00 01:30 000 0230 03:00 0330 04:.00 04:30 0500 05:30
Elapsed scenario time mm:ss
Color  Graph Scale Measurement Graph's Minimum Graph's Awverage Graph's M aximum Graph's Median Graph's Std. Deviatio
-Average Tranzaction Responze Time 1 Action_Tranzaction 0.033 0163 0255 0163 0.044
Tranzactions per Second 1 Action_Tranzaction:F197.375 289,288 #1075 306,25 332
[22 IV-30. EZHZHA Z 1}
o o} [SJRNNY = o] o o] o tlo o] o
SHEHAITE H 1x oJU9 AFAA SFHE Holal g
= LI
ZH2H ARE (Seed A H)
5% T
49 1
3% 1
2% 1
1os 4
CPU Usags
A 07
0% L |

18:18 18:19 18:20 18:21 18:22 18:23
CPU Usage: 0,72

[218! IV-31. CPU XI2IALEE]
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700 Mb 1

G000 Mb +

500 Mb +

400 Mk L

18:17

18:18 18:19 18:20 18:21 18:22 18:23

Used: 622 Mb Comrnitted: 1.0 Ghb Max: 1.0 Gb

Used
4 BE22.0171.033

[ IV-32. Memory XIIALSE

- 28 2H BxE=

2.0% +

0.5% 1

0.0%

A M

18:18

18:18 18:20 18:21 18:22 18:23
CPU Usage: 0,03

CPU Usages
0.0%

[ IV-33. CPU XIAIZE]
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700 Mb

600 Mb + r/f/‘
500 Mb 1
l//,_’ 4 LIE D96 056
400 Mk 1
300 Mb +
16:18 18:19 18:20 18:21 18:22 18:23
Used: 443 Mb Cornrmitted: 1,0 Ghb M 1,0 Gb
[22! IV-34. Memory XIRIALSE
[ Sel&E Y x3]
- YA HE
- Lamp up : S5User /| 1=
i - Running-Time : 5&
Foted _
- Lamp down : 5User [ 1=
- SAIALZ R} 50User
- CF(Column Family)oll S= & 7| Z2 M5 MA3 3
S8 x7d cilolE| x5
- $bbs_key = rand(1, 500000);

_32_



- 5443 (A Stack)

Average Transaction Response Time - Transactions per Second
2 310
300
frr 2490
sl
=
@ Fzs0 =
= 3
g 270 g
= g,
2 1] - 260 S
= )
2 L2503
o i)
o 8
- 240 =
g w
o 230
S
220
210
00:30 01:00 01:30 000 0230 03:00 0330 04:.00 04:30 0500 05:30
Elapsed scenario time mm:ss
Color  Graph Scale Measurement Graph's Minimum Graph's Awverage Graph's M aximum Graph's Median Graph's Std. Deviatio
-Average Tranzaction Responze Time 1 Action_Tranzaction 0.034 0163 0247 0162 0.043
Tranzactions per Second 1 Action_Tranzaction: F203 625 290,933 A0125 07125 32624
[22 IV-35. EZHZHA Z 1}
o o} [SJRNNY = o] o o] o tlo o] o
SHEHAITE H 1x oJU9 AFAA SFHE Holal g
= T
- FY2EH ARE (Seed  H)
3.0% 1
2.5% 1
2.0% 1
1.5% 1
1.0% +
0.5% + \!
CPU Usage
0.0% L1 4 0,0%

11:32 11:383 1134 11:35 11:86 11:87
CPU Usage: 0,0%

[ IV-36. CPU XIAIZE]
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2.0 Gbq

B WW )
o N B g e

1.0 Gb -

11:32 11:33 11:34 11:35 11:36 11:37
l=zed: 1,4 Gb Committed: 2.0 Gb Max: 2.0 Gb

[ IV-37. Memory XIIALSE

- Z382H BeE

4% -

3% 1

2% 1
CPU Usags
09 L 0.0%

11:32 11:38 1:34 11:35 11:286 1:37 11:38 11:29
CPU Usage: 0,0%

[ IV-38. CPU XIAIZE]
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2.0 Gb T

1.5 Gb 1

Used
1.0 Gb 1
0.9 Gb ~

11:32 11:33 11:34 11:35 11:36 11:37 11:38 11:39
Used: 1.3 Gb Cormritted: 2.0 Gh Max: 2.0 Gh

[22! IV-39. Memory XIIALSE

- 5443 (A Stack)

Average Transaction Response Time - Transactions per Second
2 5 0
£ 305
E 300
295
e E 290
sl
S =
o pa0 =
o Eors 5
g =270 g
= F265 g
RS P
o =
= b2s0 B
& E 245 g..
@ 240 =1
F s
= E 230
< E 225
=220
E215
=210
? T T T T = T T T T T T
0030 01:00 01:30 0200 02:30 0300 03:30 04:00 04:30 05:00 05:30
Elapsed scenario time mm:ss
Color  Graph Scale Measurement Graph's Minimurn Graph's Average Graph's Maximum Graph's Median Graph's Std. Deviatio
-Average Tranzaction Responze Time 1 Action_Tranzaction 0.035 0162 0242 0162 0.042
Tranzactions per Second 1 Action_Tranzaction:F207 290 48 309.875 307 32122

[22 IV-40. E2HZHN Z 1}
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- ZY2FH AXRE (SeedAH)

5% T

4% |

2% 1

CPU Usage
4 0%

0% +

1804 18:05 1806 18:07 1808 1809 1810
CPU Usage: 0,12
[322 IV-41. CPU RIAIRE]

700 Me T

600 Mb +

500 M+

400 Mb } b, e

233,001,826

300 ME L

18:04 18:05 18:06 18:07 18:08 18:00 18:10

l=ed: 3881 Mb Cormitted: 1,0 Gb Mawx: 1.0 Gb

[32Z IV-42. Memory XIRIALSE
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- 292 BRE

3.0% 1

2.5% 1

2.0% 1

1.5% 1

1.0% 1

0.5% 1

CPU Usags
0.0% L 4 0.0%

18:05 18:06 1807 1808 18:09 1810
CPU Usage: 0,02

[28! IV-43. CPU XI2IALEE]

700 Mb 1

600 Mb 1

500 Mb 1

400 Mb 1

|——— Used
4 3BE E30,672

300 Mb -+

18:04 18:08 18:06 18:07 18:08 18:09 18:10
lzed: 3523 Mb Cormmitted: 1,0 Gb Mawx: 1.0 Gh

[2Z IV-44. Memory XA E
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http://cassandra.apache.org
http://code.google.com/p/simpletools—php
http://en.wikipedia.org/wiki/Apache_Cassandra
http://www.apache.or.kr/

http://www.php.net

http://centos.org
http://www.microsoft.com/windowsserver2008/ko/kr/

Cassandra ZHHEEE 249 JHo|E - SH O] 0f
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