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ABSTRACT

Load Balancing for Large-Scale RFID Data Processing

Young—-Sik, Noh
Department of Computer Engineering
Graduate School

Jeju National University

RFID, which is the next generation technique leading the ubiquitous
computing, has recently gained a lot of attention. RFID middleware should
send certified information to a client in real-time to utilize tag information in
various enterprise applications such as SCM, ERP, and etc. RFID middleware
gathers large-scale tag data from many readers through a network and
processes identification information. As the demand of RFID usage and
ubiquitous services are increasing, the need for RFID middleware to process
large-scale RFID data has been growing. EPCglobal leading the international
standard in RFID technology suggested EPC network standards, and EPC
network suggested Application Level Event(ALE) in 2004. Recently, RFID
middleware products and solutions based on ALE can process the specific
data such as EPC code, and etc. However, it is not considered to be able to
efficiently provide correct and useful data by processing large-scale data in
real-time through filtering, grouping, and other operations. Therefore, in order
to utilize RFID middleware in various ubiquitous applications dealing with
high-volume data, it is necessary to implement the distributed environment
and to find ways to distribute requests to gather and process RFID data by
client effectively. Large-scale RFID data can be processed by using RFID

middleware that conforms to ALE specification and international standards.
—_ X| —_
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In this paper, we propose the method to effectively provide client
applications with processed RFID data by gathering large—scale RFID data by
utilizing RFID middleware implemented with ALE specification. With the
proposed approach, we can collect the resource information of RFID
middleware used to implement distributed environment and process client
requests according to the state of resources to distribute the collection of

RFID data and the requests to process it from clients.

For this purpose, the resource state of existing RFID middleware
implemented based on ALE specification is separately stored according to the
resource information for each hardware, middleware, ALE. If the proposed
load balancing system requests resource information, the information is
provided as XML type by wusing Simple Object Access Protocol(SOAP)
communication. Meanwhile, in order to select the right ALE-based RFID
middleware to respond for client’s requests, genetic algorism(GA) was used
to decide proper weight of middleware. In the proposed middleware, the
information for tag data acquisition and processing is represented and
managed by ECSpec object. The experiments showed that load balancing

method based on the weight calculated by using GA works well.

Keywords : RFID, ALE, Middleware, Genetic Algorithm, Load Balancing
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‘

ol ol& ZEFOoE FE&3tal A2l EPC UIES A= RFID v E9ol¢t #+
ko] 20040 1B H o]~ 49 ALE(Application Level Event)E A ¢ta}$ich
[3].

ALE 7|%F RFID " &9+ 8y FX =258 EPC(Electronic Product Code)
FE HolHE JHNS A5 olE Astr] flste] WF4 22 URN(Uniform
Resource Name) @Ejo] tlo]g & Wetal, o5 o] §sto] PN 153 &
S8o2 HAEIh FH: RFID 71k wEdo] AF
S EFAL EPC 2= T3 o] 1hdg FA 9] HolHE A & doy o
Fol HelHE AAtow FdEd, 258 5o AYE Tt By Fgeta

o1t A5 S Alwstr] 1% ezt vl A olull

o
o
ot
I
.
&
mlm
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AL ATHAL

T3k APl Fojok & HolHe & T AgEHE 2HY 209 5 1y
gto] dlele] Ae WHS AEstodoryt dlojE o] &4 flo] AAF At vhs
sttt #HZol RFID 718k wlE9o] AF B EFHE50] wWol] e o
T2 EPC 2= 53 22 7tdg P29 HolHE
ol gk g7t mxIg Aot 7] JdE &9 == mW g Ale] RFID W&
Aol s vlzyz fEE Aol A4 7wtz Alole] FAINkE A 93}

= FHolH5]

o
kY
_O|L
k]
2
€
=
E
4

FHAE L S8o RFID vEdoE &&3t7] 98, =4 &
= 29S 7hvto g FdE RFID "E9o]E o] &ste] thze] RFID HolHE=

Aeled 5 s B4l B34S F55ta, ey oz FEfo]JdES RFID HolH

7] RFID v]E9lole] F3F E4F A|=dloA = CPU ARE&3 STt E
RFID Tag oy =3 3 7k Ad F3&o] ¥A¥ ECSpecel &, =A4 2t
o A 3%+ RFID Tag dol8 9 4= RFID mEdolA Agsta gl dolH
o] Fubs st Rk B4 AE Fdsted 2o Ad JHEE §FE35)
m, Brh ARAe]i RFID #lE90l9] 54 183 3 £ A F
7}49l DB H&4, 2d= Ag, 2E A2, ECSpecol HAE Felo]dEQ)
RFID Tag dlol® 3 2 7k A F7]d aldsts o|HlE Alo]E Aok 2
o A9 AR FQ s}

212 aL, RFID vlEdlojolA A 2lstaizt &= ECSpecdt o|MlE Ato]E o
o] 7hAY Agele & 7kA FHel vste] Fojdor R Ay dagF

oz

of Masir], ¥4 A7e] THA REID MEdole e Aue] Aad A
]_

I
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¥ 97+ EPCglobal®] ALE 235 7[Rt 2 &% RFID V&S o] &
st Hrh wige] RFID dlelHE 335t FeeldE &7 7h&+ RFID
Holel & E& o2 AFstr] f3 WS Akst= 2ot

kel RFID HelHE 8 3 Agst7] §lste] RFID diol¥ 3, dHelH

g A, FEOIAE 23 A F9 715& AUHES ALE 292 oz
9% RFID v Ssloj5e] ¥4 84 Pasha, 2eloldes 238 ¥4 &

o<

T U= Fok B Al="le AA 2 7tz g SEke]dES] RFID Hlo
H 8 32 7bs A" 23S 247l flste], B4 @A 5 oy Y
RFID wE9lole] A BRE 76k, ZF RFID v&9lo]o] & ALge] s
FHolJdE 245 AT F A=EF &of gt} o5 fste] 7] A" ALE &
# 7|9k RFID "E9ol o 2l A st=9lo] 2, v&4o] #9, ALE #
dow FEeto] 7 A&, Fab £k AladolA A ARES 2SS Al
o /i AAd ALY FHE SOAP(Simple Object Access Protocol) &A1& 9]
-3} XML(eXtensible Markup Language) & el = A &3kc},

3, ALE 29S 7wtoz Fd¥ RFID vEdols ZFgo]dE9 RFID
Tag ®eol8H 38 % 7te A2 8% #+d5 ECSpec WA FeH|= vy,
Hu 3&dom Ay aHES e fEiA = ECSpecell WAIHOl Q=
RFID HolH el =4y 2 7bg A By 59 AFS argfelof 2ot

o] & skl 507HA &9 ECSpec A2 #&& A s, ¥4 &4 5
H M2 AbFo] thE Z} RFID " EdlololA Aes Fa8d Ao A A
Hero g 7} ECSpec A vttt HAog Fst 5ol & o|FHAS Aol
Ry t}.

M= ZF RFID vEdo 258 sH5= st=do], v=de], ALE
A9 ARZ BElEE CPU AMEE, vz AMS% 5 3099709 A9 AW z+7
of o t Fabs ruz splow, Ak AR Zhzbe] s Ak A atst

2ol BEe Fahan, A AAE kel REE Fato] 03 wZek Aol Hahv)

op

e
([

rie

=1l

==

!

p=2
o

ol

U
2

o

=]
T
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mEgelel A AFEE A gl WEE AFEEE, BlESofl ] AMEE I glE CP
AHEE, § odRe AR, P MRE] ARRE UESZ S5 59 st=do] A
A AR nEgofell A Ak DB HE A 5, wEgofelA My =
Y= 5, HEdoloA AdE 2dEe F 5 uEgoloA AXEH A 3}
2z 5, uESAAA AANZ AAH HEYrt TR Sz
EdlofellA B AAstE FPxo] F F 5o nEd] Ad R w59
SEE =2 gy F, nEA A A RFID Tag HlHE FHs &
w2 gy 7, =2 gyeA F=38ka 3= RFID Tag 7, "lEdloldlA ¢
H 3 i o[WE Ae]Z9] F, oWE Alo]Fe A AHE ¥l = RFID Tag U

ol F, 7hy AdHol AHEE AT SetoldE SElA A& RFID

a

=)

JaL, ol ¥

Rew, 1 3

N

webs, A ARE o] RaA I 4t ghdol 45¥ RFID vlE9lole]

ool ohE Axtel By, wa 4F dFHe FHAN A B A7l
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=
i)
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1. EPCglobal Network Architecture

EPCglobal> RFID %9 7A2a BaS 98 GSlo] A3 ngde FA%
+7]7¢lth. EPCglobal> 7 =49 #4 A®=Q EPC 7IWHe] “Internet of
Physical Object”& T/d3t7] 913 71+ Pt EPC WMEH =t Fstar Ut
[6]. EPC WIESA+ Fdd wE 71£84 #OFE F=do], 2T EY], H=

U2 Rofg FRato] 7z Ropd 8% 159 F4ata, EPCglobalel 71938 ¢

o~
=
o~
=

AS FAoR 7&72a% F5 AAS FA8 gk
EPCglobal YIE9¥I=Z+ RFIDE &3] AA(H)E As2Esta, Ade 24
ARE AHYS 53 FFFdezA AAtezr AAE 4 233 4 e =

29 Y EL= Alxdolt}
1 As

% 12 EPCglobal MESZ o}7|dl 4 & el Zlolt}, EPCglobal®] 8
T84+ EPC, Tag, Reader, ALE, EPCIS(EPC Information Service),
Discovery Service, Local ONS(Object Name Service)”} 3t} EPCE RFIDE
o] &3+ A A3} EPCglobal IEHAE T3 AAAE ML 2 weS 9%

ALE= #2458 ¢8x RFID 82 AEE ofZ7old AFe= A

iy

3

= Agg st AFo vEsolelt. 3, HoldE F4sx BHPste] =y
2 mA A AR ES s on Qi ojMEE AA4sE Aot EPCIS
e oAAe We ARATT aBe 99 wE Aol 2=A, A4 WES A

okl AAYRE ool AFAIAANA AT 4+ AEF sFE EPCglobal

MEGA 4 Fad THALL F shvolth
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Object Name Service

* Provides URLs to authoritative information Query
for a given EPC (usually to turer’s EPCIS) .<(

"= Discovery Services
* Provides trusted partners with secure
points al-level pointe op

to —
-./’)I

i Qf):li '3- 1 i
EPC Information Services

Networked Databases / Information Systems

: Long-term repository for event data

(e.g. cbservations, containment, transactions)
* Serial-level attributes
* Location Master Data for a particular site

Internal
Databases

Fillering Middleware

standalone software
- or integrated within a 'smart’ reader

ID Readers Reader
(RFID, barcode,etc) | Management

.? f Air Interface (eg UHF Class 1Gen 2)
EPC_ |EPC Data

Tag | I Tag isensor |Temperatu{e etc.

Established ID / coding schemes
Tag Data Translation &Standards

19 1. EPCglobal Network Architecture

2) EPC Network T4 84

(1) EPC(Electronic Product Code)

EPCE MIT Auto-ID Al ol Al 7k
EAekE BF e AH2d 143 dERfSE Folste] AHE JhestAl @l
= FZo]y, o]= EPCglobal Tag Data Specification[7]°] 23] g2l ]
ks WE 2= AARA Z1E A} AR AAe s

)
K
[
Y
)
fr
i
vk
i
ko
rlr
N
o
2
[o
fr

s

£, vl AEEd 2= AANAE 1Hd FHEEe A

.

2

Sl ALg 2o

upel 1§l 2¢9F o] ke = AAI(GID, GRAIL GIAIL, SGLN, SSCC, SGTIN
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5)7h AL 6481 H, 96 E Fo| dolE 2EE Ao wo] gt}

0000 1000 08 SSCC—64 64
0000 1001 0o SGLN—64 64
0000 1010 0A GRA|-64 64
0000 1011 0B GlAl-64 64
0010 1111 2F 96
0011 0000 30 96
0011 0001 31 96
0011 0010 32 96
0011 0011 33 96
0011 0100 34 96
0011 0101 1=31 ] 96
0011 0110 36 SGTIN—-108 108
0011 0111 37 GRAI=-170 170
0011 1000 38 GIAI-202 202
0011 1001 30 SGLN—105 105

o8 2. EPC 2= AA

(2) &2k 9t

RFID Tagt 712402 3= EPC7F 7154 24 e RFID ICH
Ass FFAlete vz A0 ok Blase WEEE 1bitd] B25H
T Kbit7hHA BlL & A=A A AfE Al whE Sl

EPCglobalel Al &= 64, 96, 128 bit Al /& ZTo= A3 ed 1 FoAAE
96bit7 7Hd wol &8&d Ao R di4tstal th 96bitE AHEEHE, °F 29 6800
"k 7)¢] 3] AH(Domain manager), L 3 AFe] 1,600%+%F2] #F(Object class), L
FE9 63809 Mo FF(dEs)S 24T 5 Urh

B2 JEE "o 7I5sd F5 g AT B 7hAe] gobAY] wE

P

Bizel= A Ent vjseta o sAhg vjeke] ARAIA"] O AEies
key= st 223 HARE 7|5 fFXste AL @At Aok

2o AFE+= delHe 7z I AdsFel digk AR(EPC)olmn=2 1 F&x7}
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TdE ook st o] A= FFol W Tosid dA FF3t @ H2
olg] o) Fx& vt #rh

Auto-ID AlE+= “Class 07, "Class 1 Generation 1”7 |19 T2 EZFS 7|3
o1 "Class 1 Generation 2" 232 EPCglobalel A 7§4tglt) “Class 0" ISO
18000-6A, "Class 1 Gen 2"% ISO 18000-6Befl th-g-#t}. 3|5k "Class 1 Gen
2" 15O 18000-6C¢] EFo.2 Aex 9tk “Class 1 Gen 2/ o4 F F-
1A FHe AFste] sty 2ol A "Class 0" 3 “Class 1”9 |15 EF
He F Ak

Class 1 Gen 29 WX = Bl2xA AHE A& g2l TID, EPC A& o4

rr

o1l EPC, A~ = A4 <9< RESERVED, AeAlgo 2 End User’} o9
2 AFE 4 9lE USER 99°o=2 Yol

EPCglobal Networkoll A/l 2l e] H&-& 37Ix]=2 Holsta =, FH=
g, 1 &9t thE EPC Application 7+e] dlolE e} W&o wsts wdsts
g ZR2EZ(RP : Reader Protocol), 18]lal @& @ F U= 75 27
ol #l] &2 (RM : Reader Management)® =T},

2]t (Reader)[8]:= EPC &, HIZ19 AHHE ¢jo] ol A #u+ w19

u, Ao A, RE A, SAGA= FA 5T

gy Z2EZL2 EPC Application?} #t] Afoleo] EAjstH El19] HHE ¢
aL, 2a v A3 AT = A 2E Ve s Adste 98e syt g 2
ZEZS Reader Protocol(RP) Standard, Version 1.1% ©]v] EPCglobalol 4] H]
= A

gH #ge gy ZREES o|&3ste] /i RFID 2o A4, 9], 2YH
g A FHS stel 7S AFs. gy #¥E  Reader
Management(RM) Version 1.02.2 EPCglobalol A ®]&5 1t}

ol gt & Untk Zue A== (hand heldd =y, 18l 531718 €
U2 3A veth d=d=y gys duuvrt 238 dAgo] dnkdo)n, &
3718 gule w2 r] = PDA(Personal Digital Assistants) cellular phone( 3l
=3&)e] ot by WAEAY g2 & F e duE AL 7P Bol A

rlo
B
MN
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Encoding/Decodingdh= 9G-S sttt <tHU+= RFID

8 g1 A9S $A8= TX 253 RFID Bl27) $2438 g18 F28 =
RX 82 745 o AfFAE= Qdad 2 tjzd, dHolge A=

2 ' 2 SxECLe] B4l T8 Alojgeh9l.

(3) ALE(Application Level Events)

ALE(Application Level Events)¥ EPC A2 Al ~®leA] RFID Ej1& <124 %
287} Application A5 22 HelHE AEsts J&S o= 459 n=9o]l
o},

ALE[0]E= ZeoldET}

e 2ZE o dHALEE HAHT. ALES §

B ol~E Alwsta, dHeoly AAl, deoly A, T&5E Helel AA, Hely =
w32 Sal B HeolHE Ads vk el durlE Ades Aot
ALE+= RFID 24, #e|#}, SEoldE ofZgAolds E¢sta = $74
A FAEA Hed e E ARy e 2l ALE #He2k= RFID ¢
geo| #ds dAstay FES Fdddt. &40l AAHW EPC tlolE7F el
E 2t =

TE AAZAECSpec)S ALE <SlgHAo)|A~2E E& AAHSa ALEZHY

A ALEZ AgHrch &

©
re
Iy
rr
N
>
_O|L
A

Ir
=
k)
T
—_‘TL,
k)

ECReporte] 2 AHE A& W=

£

EPCglobal Networkoll 5] ALE QIH#H o]0 FQ 3t q3te o]y & AHA st
Fh-®elke ol7|ElA HEGUES HlolHE A&st= o EFgAlolAd 1He] =¥HA

2 WS d vk & FeeldEt due) Bed s 943 Sggen

_10_
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(4) EPCIS(EPC Information Service)

EPCglobal Network TA4¢ zte]l doly wge] F9 Frto] EPCIS(EPC
Information Service)[11]¢]t}. EPCIS HolH &= vl ZYA(AH) FEUZE 2H

rlr
|m
O
2
r>~
2,
=
r
L,
o,
o
il
ne
N
Ho
zol:
of
Ho
p‘L
rlr
o
517
o,
=
T
o)
Q
w
rlr
o
2
o
T

g A digk dolE 24 MAEA Fe FY

= g
b =9 AAvit WA H= AR gde] FHol, o5

Tageged Item
EPC

19 3. EPCISY EPC dlolE AHg FA4AE

(5) ONS(Object Naming Service)

EPCglobal Network T%7} 7]1€¢ QEHY ZF¥ <l=zgE vlgo g 2=
ONSeo| #9lst7] 93l = DNS(Domain Name Service)E A}&3th ONS+ A
A (static) AH] 29t &4 (dynamic) AR =S FAld AFst=d, A4 AH=e=

_11_
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A el ARl o BE|FHAAE AERE 9S F A= URLES Al&sta, 54
e A= AA 7} FFAFE(Supply Chain) Aol A o] 5 3to] wle} wasls= d#

of MA #e HRE A E #H sk

ko]l AA ONSE #7435 Root ONS7F E=A13th H 49 Root ONS<]
49loll= DNS7F 41814 Root ONS7HA9] A= AMH| =5 AFdtrt. 9
Root ONS 3&F9]el&= EPCol W2 ONSEo] =45t 7l EPC Z=A Ao w
2 EPCglobal Network T4 99 Local ONSe| w3t ArE @3t 24719
Local ONSE2 &9 74 @9 HRE Zone Fileg #e|8ti AH]| 238t o

gtS St} o] 3k Zone File2 Root ONSO| A= Al-&% o] A4 o}, Tl

|

ONS* Local Cache 7155 A|&3t=d, o] 7|5 2 Query’t HAE =
Recordel] ta] ONS AA A o]= H#Edte] U3 Query’t TS H$
Cached ¢+ URIZE Al&3tt). o] 7]

2 aAA A2de 2 AFLS 77

ol
1

= ONS Network %ol A4 Network H

(6) EPC Discovery Service

EPC Discovery Servicer= TBD(To Be Determine)’dElol ™, A} 71 A ol
Al E=oE e gAY A AA gl ONS AW (root ONS)E 93t U+
Verifying©ol| A AH]223}31 9l+= EPC Discovery Service®} EPCglobalol A <=2]
Holx o = MES E314 EPC Discovery Service®] HejS Azar 4= 9lar,
ONS%E =LA+ Discovery Service®] dH-= M1 gt}

Discovery Servicei= Dynamic Discovery Service®} Static Discovery Service
2 A" =4, Dynamic Discovery Servicer= EPC Discovery Service®ZA4] 3}
st EPCY o|WlE dolHe fIAE HMSF= AlH]2o]al, Static Discover

Service= ONSE vl nAHHE T4 ¢S AU 25k Aot

_12_
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3) ALE(Application Level Events)

EPCglobal®& RFID " &40l ##ate] Auto-ID AlE oA 723 “Savant”
2= 8o]E AFE3le] "The Savant Specification Version 0.1”7} “The Savant
Specification Version 1.07S 20023 2003 del] 23l ar, 200513 11¥€d+=
Savant WAl ALEZl= £o& AF83to] "The Application Level Event(ALE)
Specification Version 1.0"< 23315 tH10].

ALEE ¢ dold(layer)?l Application® 3k @l o]o] <l Reader? A}o]el
A&, 2 FAL 29 49 Zrl. ALEE Applicationsol] ¢J3dte] Adw =
Request®l] 23} Readerol] €131 ©El71¢9] EPCE Filtering®} GroupingS %483}

o] ReportsE XA & 83 Applications®] &3t}

Applications

| Read
; Cycle
retum to requestor...

: ‘or specified recipient

Logical Reader
or ‘Location”

Applications Databases

18 4. ALE Md %=
ALEE F#oldEV} st Ax2HH AAH 1 538 EPC HolHE A=
SZEJ O QAEHARAM ofZEAolAS 93 AEHo|AE AFdtar do]H

A, dHlole e, 58 dHely AA, Heoly 1u3E S B dolHE A

gsty gFd T dyrie AL

_13_
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(1) ALE 9&

flo

ALE= 29 s34 #

3k ) o)A dolg AAEHRE EPCE W
(receiving), 44 Al7F 7+ &

iy

¢t "HolHE =4 (accumulating), &3 EPCS} #
AYE Bl1E ZE#H(filtering), HolHE 5737 913 15 3 (grouping) ¥ L
F W A9 7he " (counting), TH¥E &A1 9] 2l E ¥ (reporting) 59 H8E&
Ty, 7|4 Zjsd A A= AFIA ol F=HHE VTS vt
olel 9% W AHEE EPC HeolHE

ke

¥ (filtering, grouping, counting)st= ©}7] 8l A
o Aol AXUE o] EPAL wAT,

EPCglobal ALE #EFollA = WA A2 ol dig 72 BAISHA &
W, 49 Aol Zekol sk o| EPC Holele] mAle] QA Meld o
2 A4ty EPC NetworkdllA ALETL th& dlo]of(Layer)9te] ths3 22 A
ol & At

® ALE {I¥#o]=+= EPC HloJEo] thsto] A7t Z2AYe A&, AH
Holxs T3 24 skl EPC HelHE AT I+ 7194A7F sith

® ALE C¢lEHol~E Fd] AYEd oJHlEE HZY2ZF 2 ou|(semantic) $19]

(2) ALE &%
ALEo A= Bl= Ale]&(Read Cycle), oWlE Alo]Z(Event Cycle), X E
(Report) 2 A 37FA] 9] dlol¥ F+x2& Al&3ste] A @ 10].
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® = Alo]E

gddet dz Fgshe AL G (uivelth JHEEHA &L " = AF
(Raw Tag Read Layer)¥} ALE ZAl5 Alole] Qg H o] 2o X = Alo] o] &
2 ALE AF9 d¥e] "Avh. ALE #3olAM = 2= Aol E& sty EPC Al
EvrS BF3 13] ojwl Eojt},

o oluE Aol

17) ol el elH=RE 19 1) ol4e] = Aloj2e zFae], g8 B
A & w9l= HFHECh ALE oleslo] 29} 4
.

Tagl Tael
Tag?2 Tag2
Tag3 Tag3 Tag3 Tag3 Tag3 Tag3
Tag4 Tag4
Tag5 Tag5 Tag5 Tag5 Tag5
Reader Cycle 1 Reader Cycle 2 Reader Cycle 3 Reader Cycle 4 Reader Cycle 5 Reader Cycle 6 Reader Cycle 7
Client 1 Event Cycle 1 Client 3
Event
S—— . N— . Cycle 1
Client 2 Event Cycle 1  Client 2 Event Cycle 2
Report Report Report Report
Report Report

219 5. Reading API - Event Cycles

Collection @ jeju

_15_



19 HollAl= Read Cycle, Event Cycle, Report®] #AS Awatar it} 3k
A gEoA BAs= U Ale]lFS HEHWAIN AAlRE T o|WlE Ato]F
< & I o] A el A = Aol S-S 3 rH10]

% 5elA FAE AA", o= A A= T (active)stE O|WIE Alo]F0]
& 7 ool Arh ThFe] oHWIE Alo]E 2 tE = Ato]Fo] wE AZ, F
SHH oo m waEth oMIE Alo]F L FY #H, vE Y Ex

5

Z} oWl E Alo] &L EA

A

He s 2eoldEy SgE SeeldEdd wARh 1oy =
g

98 £9T dUE 44 Hed oME AFe Y Gd fE Aol
2 #PUT FHE IS A FEANA FHY AL AART oWE Ao]FS

HE Alo]E ARE Axt} old thik +dHS
=1 E APIE Hl® o2 4
Ha e e & dark gtk

_16_
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(3) ALE APIS} vl =4 3

ALE %7& FetoldEg wEdol7t N2 4548% & 5 A el
2% APIZ AF#vh ALE APl 7|E4 02 RFID o[WlE Alol2& #4ahis

ECSpec #g]o F% £7ojt}

it 1. ALE APIs

API Parameter Descriptions
i specName, HAE p=os ==
define ECSpec ECSpec HWAE n]Egofo] 5=
undefine specName ECSpec HAHE v Egojo Al A A
. specName, e A
subscribe HotiURI EventCycle 7%, Hl-&7]% &2
: specName, o e AH] A~ Al 7
unsubscribe HOtURI ECSpec? subscribe A H]2~ A A
poll specName EventCycle 7%, 5714 52
ECSpecs mlEdloldl A2l < poll
- - F4s 9
immediate ECSpec

=2 2535 ECSpec WAE 2AHA|
( define —> poll —> undefine )

getECSpec specName 2| A8 ECSpec HAE 874

R=e) Z] o o] l——c
getECSpecNames Z}_EE_ J]j/]oij L gelsel 1= ECSpec
- 2 A& ECSpec®] subscribe A H] 2
getSubscribes specName aRA} BiE
getStandardVersion T3 7] ALE 29 ¥ A
getVendorVersion T3 7l 9y WA

1L

=3
EAS 2k poll, immediate M A=7F A o) o] Qi)
=

A notificationURIZ 3} 2}w]
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B & W subscribe’} At o] HlAEE &I FAld #HlE WHEE T o]% 1
Ed9E sld Ade £33 F 1 A3E URI(Uniform Resource Identifier)ol]
BAE Y e FEoldER Agsitt F &2 Y YA Ha vEdols

d 62 ALE #Fl Aol¥ o] Sl

= g ovas 35 A AlAade] A o9 ¥EeEAE YEl =

immediate, when no startTrigger
Specyies
subscribe er poll,
when ne stertliigser

define
Unre— Re—
quested) quested

unsubscribe of last Stop trigger received,
undefine subscriber duration elapsed, or fie
stable for
stableFielddrferval

Stop condition reached,
and only requester was poll

Stop condition reached,
and only requester was
immediate

19 6. ECSpec? H] tjo]oj1¥y
ALE API &%) wa&} ECSpece 19 63 & ECSpec HA7F AHo] ¢l
+ ALE V8% (Unrequested) H], AMH]~ 9% ¢ o|WlE Alo]Fo] &235}7]

A7kA19] gl 71(Requested) “JEl, WAe] ¢]3te] Event Cycleo] Al#tdl &2
(Active) A2 R TH10].
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4) ALE 8 7484

7H4 @A A Holg 24 ECSpec®t ECReport ©]tH?2, 13]. ECSpecell s =

gho]AETL vEa Ao st HolHE AAT & Jv WHEE ATsie=d, vHeoly
S Wz 3t gy o5 o|HE Ale]Fo] gy Alo]Fol ofH Aoz fg
AR A AT F ) oJwE AAE AASE ECBoundarySpec, ™= A3}

£ ZHHsl= ECFilterSpec, ™+ ° A#E ERFstes WHe Assts
ECGroupSpec, o™ Ho|E S ojws Huslel &% = Ast= ECReportSpecs
o] 9JtH2, 13]. RCReproti= ECSpec 7|HFo & o|WlE Alo]Fo] AX F=3% 2
}E AGst= B Aot

(1) ECSpec

ECSpec[10]> Zdto]AEZF ALE "l E9lol =25 Az st AR A
A ~Fowxn tgs 19 73 o]l = (Logical Reader, =2 )<l List
do]E 3] Reader, Event Cycle® &2 %712l ECBoundarySpec H|°]E & 9]
boundaries, &A= dHolHel FEeE FEH P2l HolHAF 9

ReportSpec 59 E3+3k oy ol

boundaries reportSpec

: ECBoundarySpec : List
startTrigger stopTrigger repeatPeriod duration stableSetInterval
: ECTrigger : ECTrigger : ECTime : ECTime : ECTime

rtportName filterSpec reportSet reportOnlyOnChange groupSpec output
: String : ECFilterSpec : ECReportSetSpec : Boolean : ECGroupspec : ECReportQutputSpec
[ CURRENT ][ ADDITIONS ][ DELETIONS ]

[ incudePatterns J [ excluéi?;tternsJ
' ' [ [ [ I |

includeEPC includeTag includeRawHe: includeRawDecimal includeCount
: Boolean : Boolean : Boolean : Boolean : Boolean

19 7. ECSpec ™A
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ECSpece 3sluteo] olWlE Alo]|E 3} tf$-5¥=d], ECSpeco] Activedt AFEjo] A

A B RS FHL d= FHL Wyt ofHlE Ato]Fo] FRE = AR

I 2% o/HME Alo]&9] A FRE YUEMY AL At} Event Cycle®] A]2F2
F71 oz olFo|d F= Lo, trigger WA oA SFA Fo|A= A
Mol o] Fold F& At oJHlE Ateo] S8 TR A F7|A 02 o] FoX AL

F-g A FolA F&E At} o] ZH-L ECBoundarySpecel
o AAET. AZ 2742 ECBoundarySpec®| repeatPeriod®} startTrigger
ol F® 72 ECBoundarySpec® duration®} stopTriggerz} 1¥|il

stableSetInterval ©] t}.

¥ 2. Event Cycled] A%y 5

TN E A 2 %= #4d API
stopTrigger )
Trig el Start Trigger duration ggﬁ scribe
88 1, stableSetInterval Immediate
unrequested
RepeatPeriod stableSetInterval | Subscribe
Period kol 2 &) duration Poll
s Ay unrequested Immediate

® 3¢ ECSpece] AuTEE o[ME Alo|Ze| Aldts 28 Ay 9@

23} 3 oWME Afo]ERTE wEolol st BuA 42 ECSpecd B8l A

¥ 3. ECSpec Am+%

&4 El ¢ A
Readers List =94 gy E=
. oMEe] Azt 2g AR
B ECB
oundaries CBoundarySpec e 7%
S List JHIE Afo]Z AT W}
FEPOTEODECS 1S WS 2] A 3 ECReportSpec &2

_20_
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# 4% ECReportSpec® AEFZZ o|HIE Alo]& A Az W3y H
I E 7lssty, Hasfofr 3 EPC dlolg o stk 7+3 S Al
3% 4. ECReportSpec A==
&4 El ¢ Ay
reportName String g¥rE 9
o™ EPC {&o] ZHHEGO=E
reportSet ECReportSetSpec e r == 2 A
. . o ¥ 235 dHHS=
Filter ECFilterSpec ﬂ j a7 195t
T
Ae g5 EPCE Eiohs
Group ECGroupSpec W 7 4
JHdy 2 E277F E9S o
Output ECReportOutputSpec PC é maa H&%;% A%
(2) ECReports
ECReports[10]i= ECSpec®] wWAloll wel F2Fsk o|HE Alo]Zo gt &¢
A2 4, Event Cycle®] AR} =% dolHeo| tiste] ths 17 83 #
o] EefolAdET} 83 X E Yo A A ET
[ | I | [ |
(o] () D) (g ) (D] ()

[ TRIGGER ]{ DURATION ][ STABLE_SET ] [ UNREQUEST] [ ECReportl 1 [ ECReport2 ]
[ reportName ][ groups ]

: String : List
groupMame grouplist
: String : ECReportGrouplList

groupCount
: ECReportGroupCount

Count
[ I l |

[ Erc ][ Tag ][ rawHex ][ rawDe:‘lmaI]

19 8. ECReports ™ A
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AHl 2 W A2l ECSpecell Wz} EventCycle® &2t3# ECReports 32jo] 24

Bt} % 5% ECReprts® d24S AA3st= WAl ECReportSpec[10]9] &5
w2 ECReports®] ] Wl&& A2 3ol
3 5. ECReportsSpec?} ECReports ¥7|

ECReportSpec ECReports 3 W&

CURRENT - A4= gtoll w2} dg 93 A=
2E HI +F
- Z oJHIE A}o]ZE Ho|HE 7|Fo
reportSet ADDITIONS %7}%\_-&—11};% A o] E | =
DELETIONS - # ol#lE Alo]& HolEHZ 7|Fo=
AAE o R
A8 S A+ 18F 250 A4
Bromp g, = Seo] [xlolw, ol 3t FuF 18 A

output

reportIfEmpty

reportOnlyOnChage | = Z2 %71 th2W X E Q314 &+
reportSet¥} output 3 o A= H

¥ 6. ECReport A& 1+%

&4 Bl A
reprotName String YxrEY
: AA, +57E dolHE AHst=
Group List ECReportGroup &=

2 ECReports®] A#T22 o|HE FAAAIA EHE o] FEoldER

3

3x 7
A= golg FxE 7|38t 7l ECReportd] g A~EE ¥ asit)

LY
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¥ 7. ECReports At&T1+%

&4 El ¢ A
specName String ECSpec ™
Group ECGroupSpec Holy &7 WHS V&
totalMilliseconds | Long O|HE Alo]F 38 AlZH
Reports List o W 1142l ECReport &%

2. RFID 7 E¢ 9

1) Sun’s Java System RFID Software

SUN®9] Java System RFID Software[l4]= EPCglobal®] EPC Network
Architecture[6]2] 3+ 4 842 SAVANT +24& 7|vte 2 S8 % RFID 7|4t
A X EO(RFID infrastructure software)©|t}h. Java System RFID A3 E 9| of
E T OERY A2ZEYo ezt HIFWE, = Java System RFID Event
Manager®} Java System RFID Information Server®Z A ¥t 1% 9+ Sun's

RFID Solution Architecture ©]t}.

Warehouse Supply Enterprise Trading Partrier
Management Chain Resource
System Execution Planning

Enterprise Application Integration

1
I
Java System RFID Software

Supplier ﬂ
1

RFID RFD ———
Event Manager Information Server “ RFID
| Database

I

RFID Reader

RF Wave

Tagged
Case & Pallets

19 9. Sun’s RFID Solution Architecture
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RFID Event Manager= 3k 7] o]49] 5 Ax|of~
AA HolH(oHME HolEH)E AT & JA=F AAFHNSY, 3

Aoz dolHE dEstr] Ao HolHE FHAsL 8¢ & A= 7lee %

o
rlo
=

1. v}l RFID Event Manager® 8 TA84E vy )

® rjulo]~ oYY
RFID Event Managere}t A= thE o] 3|ALe A A4Esk RFID Hvjo] =534

o B4 R FEAES A Bk

e It

Bl JhAel 98] dASA A" REID :=o]ZoA y {83 nj=z2yx
OJHMEES d=dte 9s sirh m el oJHE FH(event smoothing), ©|HIE
ul % (batching), o|WE FA (2], Bl 1ol) 22la oWE FT3/AdkS AT

Z2= I Asd.

® = 7 (logger)
RFID % ©& T/ oWlE Holy i Alxge TAE gt A 73
Qg H o]~ 2 = Java Message Service(JMS) 7, XML, HTTP, SOAP H A A

® Jdy Zeto]= AolE4 o]
dE]Zelo] = of =] A o] A (Enterprise Application) ©] RFID Event Manager

Z5H HolHE 24T + UeH HE AdHH]AE AlEdn

_t:_l

1d oW

RFID Event Manager”} Java % JINI Z# 9= ol7|dA = 7|vto g &lal
RnevE ASHYH Aus HAd oW 7es $EeA skl o

RFID Event Manager= #&]¢] &olA, 7F&A 2 3 (3/424 4ol

AFe 74 9T FAaA WA NS FAT F AES LAY

[}

o
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3k A, RFID Information Server= EPC @ dolg 5 9 o= ¢33k <l
Hyol~ HJ&& st J2ZEE o g Alo]dolth. RFID Information Servert
RFID Event Managerel] <& Al&% H =Y ojwlEd thak oF A~ 2
A 2~E %< AH]A(context lookup server)E A|¥ 3t} 12]31 RFID Event
Managerol] /] 1} ®lo]E]+= RFID Information Server® A4 % o] A #w t}g,

o]l ARE FAR o= EE dfEgoldd kA or AFIh

2) ConnecTerra/BEA

ConnecTerra®l RFTagAware[l5]== RFID §&& 7|38k, #jxsta
(deploying), #&al7] 913k B9t AZESo] 7)ukS A F3tch. A A7 RFID
Bl deol”d dial ZH s fldl ALE  API(Application Programming

Interface)& ©|-& 3t}

ERP
EDI

=5

2l et

B HIE

2 E2[A

RFTagAware
A 2=

'
I

& 2

19 10. ConnecTerra®] RFTagAware "o Y%

RFTagAware @&t A B8](Edge Server):= A A &S 1 AR

il

G
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Bg Qele Agel Aels wigom FEd dEyAelde Ans A% arh
of W Ao W 55 o Fe Aol Aol Aol Aol Grh B Al A ol Ao
A gAY AAGE Aol AHsat. gw A

=z
2
X
e
o
>
¥
o
ftlo
()
Lo
=
o

2 #Hsted AAgAPeER ool Ase AAT A7E A WolA
Azt

g Ao F oY 242 FEHY 2 3 A A #BE dolHEE
5 9 Atk RFTagAware B AHolAx = kst 2] 2 ZdE} 2y Ao

& trigger® 20k HFF A4 A AHAolAnE AFAL a1 g A

3) REMS(RFID Event Management System)

REMSI16]:= ETRI(Electronics and Telecommunications Research Institute)<]
AeAd mEdele & Bdew Fx= 19 113 v REMSE 1A 8=
T 2 A2+ RIC(Reader Interface Component), LRIC(Logical Reader Interface
Component), ALE(Application Level Event), EMC(Event Management
Component), TDT(Tag Data Translation)® 4 ¥ t}.

RICE th9] wide] 93] A|¥=E RFID 2ldES 3842 dEH~E

3 wEdo] AZE et AAE Adste HEUEH.

LRIC+= A g sS =49 ez FolA AAA syl WA
of dojuttete AT YIS VXA Fa, FAATNA =2Hd HH=
HEE £ JdL=2 3= AZXVE oy, ALEE LRICERE ECSpec(Event

Cycle Specification) °ol#} &2+ F7] &<t 3% RFID B2 IDE ZHH, 1
3 F A XML 34z B ID 555 Jdagste] Y t2EIe
Hpto]l &8 Ze o] et HEHEH.

EMCE AH&A7E A od vekst Z8HY e 2 25 o =235 53 94

o] 4w 58S Aelam olo] s|utale] HolH AAAAL AN HEHow
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dre] &4 RFID &8 cf&dAclder Hest= HEHUECH RFID H

o] AEE violyvy PAog A= ID AEE URL JHE ¥gsir
TDTE ALE 2¢ A3s s 9 253S Adsty] 98 2dEx #g

B 524 Adguo) et AE AT Sy T2A2E HYdte A

ol

14 RFIDApphtahons :
Application | ! (Legacy Systems BPM Solutions, etc..)
|megration Ran— — e —— =
eyer . Real-time Business Process Triggering System (RBPTS)
RFID Event Management System (REMS)
Event Management Component
Data
Monitoring & Tag
Management Pipelined RFID ALE-compliant RFID Data
Layer = Event Distiller Event Distiller Translation
Engine
e A Logical Reader Manager
D_evia_::e 5 Reader Interface Component
Monitoring & |
Management |
Layer
-

% 11. REMS %

4) CARU(Context-Aware RFID Middleware System for Ubiquitous)

CARUI[17]:= RFID #ltjelA AAdstE gl deolg] 9 AlA dolgE 3, 4
EBlgste] o dv= HARE 234 && Alzde ddstE wESofett
CARU%= RFID #tldlA dolHE F33t= Edge V&9 #3738 dolHE
AFEAZE 298 9 ARRE 7FEsts ALEZ FEE 1, EPCglobalol A
obali= F# 299 ALE QHHo|AS Al F 3t}

TR vgd RFID/USN #HA4olA  FHlAE = Arjs Ales Sl o7]F
RFID oA A== L dole 2 AA del8E 3, Zedste] 9]
A ARE 2% S8 AZEY ] 9 ALE2L QA ] Had JHE A

ok, o g4 o] RFID A2l =gl Slo] AZEd o] filoX Hes =
— 27 —
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-

407 AYseHE HFo 7iHkste] AT TCP/AP, RS232C 5 theks
AEE QAo ~5 AFFo2A, RFID 7|0 &8 /e

Aol B3 o] 7bestal, RFID U Ert ofydl dukzl Al T2 &

2 =iolA= 2009 8¥ 39 EPCglobal®l ALE ?15< g 53k CARU H&

RFID Rescier
- " "
f i
aSomest, | | paus o,

Systems

19 12. CARU System 1%
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w
1
Pllﬂ
e
2
e
K
o
N

1) &&= ZH(RR)

g ZH[18]e 238 137 o] Z+ @F= A Mu(real server)ol] =9

FAYE Bt o B A ANES e b SHAZ, MENT 3

= 24 DNSE o9} o] 2 shARE ozt tharh s = 24 DNS+
atirel w=m 2 a9 7z

|1(domain)g ©& IP FAEE #2F Ao &

(scheduling granularity)”} &2~E 7]4dto]2} D

e gt o= AAl AWE AlololA wA Hsot = e TAY = Aok M

A el 29 g9 7lxe UEYI FF7|Ro|n
= 23 DNS Ht} $%8r.

AAZ AMe Agat VEND ezt BLSHE A destn agHolth

Real Server 1 1 5 B

Real Server 2 i B 10
Load Balancer

Real Server 3 3 T 11

Real Server 4 4 il 12

a9 13 s 24l

2) Weighted-g-+E= ZH(WRR)

_\|1_,
ofN
“
r]I.
i
Mo
i
fu
rE

[19]2 5ol b dAl MWE= o] Fofi I 2H
oM F38F Pl F&tth 2 A S Ag &FS dUetdl= A5 7hEAvt
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2lojtt, 7hEA 71k BB ZHIS AR AFHA] AA AHd A MET J&5S
A Fort Q9 B3 dugZRT PR/ Jornz ¢ gL Ax AHE &

HQl R 27d AErt A2 F A
AA AW A, B, C, DY 7IEX7 47 1, 2, 3, 4 21, 13 149 2o] 2]
g =4 A->B->C->D->B->C->D->C->D->D 7} dth.

HEH 28xH
Real Server1 1 1
Real Server 2 2 2 il
Load Balancer
Real Server 3 3 3 f il
Real Server 4 4 4 T 9 10

a% 14, 7ysA 716k gk s 241
3) Least-Connection(LC)

Az WE201 Fho] 4 He AuE 24 Avsts B By 7t

Aol A% SRS At FA9 GuFE F shtelch mxd gEel A=

St7b g 2 AgelE obF EaHor Zabs ok

7P e AuelA o B3 UESA HEs AP ¢ v 2w eE g
g AP S Ad AWE FANS A= EFs A As
of & 4 & Felvh 2EA AAZE TCPS TIME_WAIT “Jef wite] of
T FE ATSE ¥ 5 gtk TCPY TIME_WAIT: R 2%elth addg 3
~

A7} olF Be ) AfolEi 2% Bl 2 A e A& Azlslol T A4S
_30_
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7 itk AR A= MW BEU A &3] 7 oHld A5
24 S Adsta TCPe TIME_WAIT &3l AwsiA fvh. 234w A
= 2 A e 84 AEHE VA dn 294 A

2 08T A% te

O
e
m
ofo
o
filo
<
T
tt
-1
o,
L)
32
fijo

HEA W i G211 Ax A4S 2ASY & RO 4z A
A Al 4% kA

AEAE Qe Aa dEe v do] AEw

i
iz
£
&
lu

-~

nfel AAl AM7E Qs AS 4 A IE kA Wil = 1, ., nE g
I 7FgskAt. AW 19 &% FHS(active connection)> Ci(i = 1, ..., n)o]al EE
HAE2 Cil = 1, ., 09 golth. AH j= 7t= HEYA J52 ofder 2o

(Cj/ALL_CONNECTIONS)/Wj = min{(Ci/ALL_CONNECTIONS)/Wi}(i=1
n)

o] "l A ALL_CONNECTIONS+= AolB=® Cig Ev HEo=Z UdHE
o7k itk 28d vy #Zo] HAskd Aot

Ci/Wj =min { { CiYWi } G =1, .., n) }

ﬂl

5) 7€ (LBLC/LBLCR/DH/SH)

Locality-Based Least-Connection[22] Proxy AH ¢} & HE AFAn F
g oA Fol Ab&elet HA A IP FatAke] A5 Al #F-3l(active
connection > weight)7} A& Qlal, F317F A 2Ad o&

7t AA ZY 02 AWE e WLC Walow Rats Rila

R
)
oS
o
o,
o
4z

AME7E obd A Al(Server Set)olet A& AAZH. el 54 AW Al BE
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AR B D S e Au Aol A AARA He AAAmE A
B Aol %7} Az,

Destination Hashing[22]& Z4 %] IP 49 A4 siHA A S 2o} A4
3 ™, Source Hashing[22]> 42 IP 49 44 sslolA AHE 2ol A4
& =t
4. 23} £AS 9 AR g F

1950t 4k J. Holland[23]= * 3} A &3AFQ] Fisher®] A A1 “The Genetic
Theory of Natural Selection”S H3tHA &8st =75 o] &3 A|EE 3
o 1 Ad, O SF o] XEE Aol ASd ke 3 FEjol AN &
At 7]1Zkell A e F&8L7| Boh= AltlE S sAE T AME S EA HA s
k7t F7IA A AT HFH Z2a8 AdolA FEse A= Tt
& Aolgk= 74 stol FHAA =5 A4S FAd A&ste AdTE T

w3l
o] Al7]el J. Holland7} 3& A= A8 Al=dl3 3 S4S vF
A

Atk 1) BAe e el 4sE FABHN YL A4 =R

i

rr

Srv "ed ogd A e Aotk 1k A uiAel A9

FHAR g FoA e FRE 123 (genotype) =2 A7 (gene)ZA ¢
Ao datdHdoz gdAHET 2 7 Adie GAAE deEde 1A
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R4

gk 7| Al (population) 2.2 &

52 3

(individual)

Q)

A&

g0 7N

3|
ZS|

o
ﬁo

)

el

el

%

Nfo

)

Godl

o

To-

oM A=

Ao RA A4

19 159} #Zr}

-
=

A

53

Start

Encode Chromosome

Create Population

Evaluate Fitness of Chromosomes

Selection Operation

Crossover Operation and Mutation

Operation

Update Population
Termination Condition ?

No

End

XA < (initial

o %7

—
fite)

el
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3 FHA el

)

o

=

=

=

7} (evaluation function)

[e)

population)

el
o
H

ES

[e)

i

=

=

=

& ¥ (binary encoding)®]

Y (candidate solution)

-
it

I

thH24].
R!

1o,

A
RS

Ao 3

=

=
1ol of
EAow o

\
it

°

Gl

3

oA =

boh, 2w AR S 4
A4

[e)

==
=

q
3. o

ol

7B A (individual) =

1¢] o]z ZAE = 7l

0]
pul

5

3=

1of of
O—Y

[e)

L

=

=

A
A el hA

=

ol A
=l
247}

>
[e)

Al
=]

A= ok

sol

o

)
~h

ESE-N
o]g/\ﬂ
2) ¥8 714

g

g3, 1

ofxth. 1 9 =<

=
-

& kol A o

9]

HEo =2

]

7
[25, 26].
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(1) WAH

x=

7N A A e (population) o] & d o] At kol A4 n7ll ¢

3)
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P(t) = { Si(t), Sa(t), Ss(b), ..., Si(t), ..., Su(T) }

oA7IA, Si= i WA AAAE ovlsta, ofHEA nd JRAHGEe] A7

(population size), t+= A HFS vEp
(2) 7] MARE AA 0

Z7] MAREE] AW HL 99 %=7]3(random initialization)®} ©]A}F % 7|3}
(directed initialization) =LA + 7HA2 U= F Atk AA= AAAA Aoy A Y
glo] ©<ed] W WA AAEE AARTEY A7)k AEY wEo x4
o] ¥l sjFsts o HER Z7|ststH, ol tigh AR7F F=siAu o=
TAE fAaowiy dgssE A 7he w4 &

i I
o gHth Eg A AT BPS o 1vd FuYEg ol §3tol

(3) Al

z7] MATel gk AgeE wWdstal 2 A2k (reproduction), M H(crossover),
EdWol(mutation) TS AX AMEE Aol wEAAE HAHS Al

(generation)z}aL &, A7t g4

Ju
N
N

2 AWES FEAGE R ANYRE
gl Hue X ATdAs R At A Felt HAHR el e
aAslE Ae YR s

4 Y= 37}

A TEHAS 7Ho R stE AEES AEAAS Ed sS4 Hgs 71,
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[e)

i

TR,

A7 s} vh

=

=

-

hm

7]_ k-

(e}

|

Ry

1)

U

9]

3+ % (fitness)

pal

e

=
= E

0]
pul

1

o
RuN

A A=

=
=

Areie §a7 QA

ﬁo

ToR

zAGee gt A FAo P AA5E T

P
T

I AFAH(mapping) ©]

)
2K

el
e

o}

0

A =

it
2K

el
&

o}
20

—
fite)

il

T}

ko)

Qb

[<]

"o

ToH
ol
o0

B

3| 6HL

e

3l

)

=

o

=

=

ARE/FARE

7} k4= (evaluation function)

AP E

i
=)

Ao

LN

=

A0 j]]

8 A

-
it

ol
o

7 A

0.14
0.50
0.05
0.31

169
076
64
361
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4 o]},

)

3t
F & (select pressure)©] %

o

T

=3

7H A

Z 5
*3t

A ehel A

o
1=

g o

25

3}

|
.

el

I, B odE w

o] & (random search)¥} v <=3k A7 =

X
o
ol

o]

=
=

o~
T

o

el

=
v} (roulette wheel), =914 8] (ranking selection), =4

]

ol

& (tournament select)s o &

=

&
o
Mo

)

£

o5 vl

H A=

9]

I =% 2717F A

9]

o ¢]
| ERlGAZE o

j
a-

tol 2@

UL

A5

=
=

7H A

b

S

N
N
ol
N

ojn

o]

A

, pop_size)oll gt AFE 7k f(s) = A

=1, ..

D2 RAL S G

A 1

s,

, 91714 pop_sizex= JMA] FE 9w
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g a3e el Al @9 AF A AFA AuE A @
Folth, f 44 FugFe

a
P(= At to] 2o oo, Pse= A8 g5 Pce wd &5, Pme &<

procedure GA()
begin
t =0
initialize P(t);
evaluate P(t);
while not finished do

begin
t=1t+ 1,
selection P(t), Ps;
Crossover P(t), Pc;
Mutation P(t), Pm;
evaluate P(t);
reproduce P(t);

end

end
a9 36 A dag s

AR dag)F2 g3 2 At wet zlshsin
A1 (R7IRAWD), t « o2 273 31 PH)E st = 27 23

GA 2 0 (A= Hoh), P 98 BE A A =S Hrpsi
GA 3 (AE) t«—t+ 1 2 Z7A7]2 PH-1)EFE PH)E AA s},
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RFID &9 ol2 Feto]dE9 RFID Tag dlolg +=3 % Az 23S 243
t}.

Load Balancer

GAJEFMHEN SEHE | GAJIHH IER e BE

ALERFDDISAN A 3 +8
DIEHY W& 32 < EE | OIEHN MY 2IAEHE|HE

| nezenzes || || nezenzes || || vw@zedzos || || v2EeH3es |
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HA mEdo] A8 gAE RES A s 44 75¥ 7 ALE RFID
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4 ECSpec®] A#rtdE wtgdog FHdx digEs o8t 73 24 &4
BEO VA AERE FHE st=4o], nEde], ALE A€ AMRES 29 29,
30, 319 AMAS vig o g Y ARE AAS

ol#A AiE Y HARE ngozn FF M 2 F93 AYe 3o 7}
F Y AR S AHE SYoldE 8 AE AWE AASH, 159 AY
7} 270 o]44d 4% Round Robin #¥2l& A &ste] HF F3b 24t i AHE
AARY. E 13E Sd=go], E 14% o], E 155 ALE A9 AR 9 7
A G FS o] &3ste] F3F ecspec_Ible] 7hEA FH | o o]t

F 13. st=dlof A AR B ecspec_Ible] 7k A| o

e 3R e AR 75X BR
ProcessCount 46 0.576131687
TotalMemory 353136 0.623681913
JavaUseMomory 85632 0.5663124
TCPUUse 99 0.580249457
CPUUse 2.542306 1.263723303
HeapMemoryUsage 10163 0.54119347
NonHeapMemoryUsage 19513 0.503746813
AvailableProcessors 4 0.727272727
TotalPhysicalMemorySize 2620984 0.588481918
FreePhysicalMemorySize 1620512 0.699681562
TotalSwapSpaceSize 4194303 0.500287877
FreeSwapSpaceSize 3770800 0.566284844
CommittedVirtualMemorySize 43344 0.512480294
ConnectionSpeed 1 0.571428571

X 14. v Edo] AY AR L ecspec_lble] 7HEA 4

A [ 1ug 2 AR 75X BR
DBConnectionCount 99 0.534005038
ThreadCount 30 0.512820512
PeakThreadCount 31 0.504065041
DaemonThreadCount 13 0.530612245
TotalStarted ThreadCount 42 0.51497006
LoadedClassCount 3329 0.501353383
UnloadedClassCount 4 0.5

TotallLoadedClassCount 3333 0.501351757
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3% 15 ALE #¢l BH 9l ecspec_Ible] 7tF = <

A ARy At B 7M5A BH
LogicalReaderCount 4 0.5
ActivedLogicalReaderCount 1 0.5
ECSpecCount 62 05
ActivedEventCycleCount 1 0.5
EventCycleDataCount 282 0.50222618
LogicalQueueCount 4 05
EventQueueCount 1 0.5
LogicalQueueSize 38 0.583850932
EventQueueSize 94 0.637974683

7hEA ARE FA% dueE Aqks o] 88l ecspec Ibl ol olFS %
= ECSpecs 4Wl°] ALE RFID "l E9ojA Zdste], CPU AH&& T2 A4
AR ANE ekl ol & Aitstete] AR dadFe 27 AR &3
ol A8t g2 ol&st] FAA Y FL Fert HE HAow olFAS W
of A Aqtst Bgd EExE FAEHe FAE e AdE FgFE o]&st
groluim | o] Fko] AH3E gtolth. o] # ecspec_lbl ECSpeco] A 2 Al
CPU #A4¢ AHo 7l5x A= 837 3% 159 LogicalReaderCount? 7}%
] ko]l HAzk 05 ¢ o] f+ ecspec_Ibl ECSpecs 4th¢] ALE RFID " £ 9o
A A3 Pe W A ARV BF 4R FAdE7] wEolt

A ARIE 059 A ARE 4019 " Eglo]olA ECSpecE A7 &
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H A7 S5 A ARV A2 Aol7E ol dEe 9w gt

5, M2 Aol tE 419l ALE RFID v &E4lolol A ECSpecE * 235t =
d AR Aot FHE Fot B4F A A Tas Ad AR FEafof st

el beA JRE 2 =
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Load Balancer
X1 Single Core Sun Java SDK 1.5.0_07 LB
System
2.00GHz RAM 2048MB Eclipse SDK 3.1
ALE RFID Intel Core(tm) 64 Microsoft Windows 7 Ultimate
Middleware X2 Dual Core Sun Java SDK 1.5.0_07 KGY
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ALE RFID AMD Phenom(tm) 64 Microsoft Windows 7 Professional
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ALE RFID AMD Phenom(tm) 64 Microsoft Windows 7 Professional
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System 3.00GHz RAM 4096MB Eclipse SDK Helios Service Release 1
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(2) core 3| 7]A

core I7A = I9¥ 413 o] CARULBService <QIEj#o]x Fx

CARULBServicelmpl  ¢lg#Ho]2~ F+&d  ZF#~, LoadBalancer Fd#2
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s qge s

interface LoadBalancer
CARIE BService L = Aftributes
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; -Gt i S o -gseryer_ip =tring=nu
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— -ar:&LEResource=new ALEResourcel)

-mr:MiddlewareResource=new MiddlewareResource()
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—CalData:EthntegerznewBlglnte er 07
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ResourceCalculation
I = Aftributes
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-ALECalData:Bialnteqer-new Bialnteqer 0"
-wHRCalData Biglnteger=new Biglnteger{"0"
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+MiddlewareCalculation{mrMiddlewareResource, mewibiddlewareWeight):Biglnteger
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) PropertyUtil +ivgightDataD AO0(specMame String
L = Attributes +zelectserveriaight Tablal): Sever mg
-props Properies=new Properties() +selecttiddlewareWeightTabled): Mld leware Weight

+selectsl EWeight Table() ALEWeight

= Operatons

+|qet§‘(rfnl|3%Gw(fileé\lam%:smgq propertyarme String) :String

+oadifilefame:Shing ) vol

+getProperty(key String) String : ServerDataDAO
= Operations

+5erveDataD A0
ResourceUpdate +selectServerTabled):String[]

= Operatons
+Resourcellpdatel)
+aeverResourceDB (st SeverResource ) vaid
+MiddlewareHesnurceDB%mr (MiddlewareResource ) vaoid
+# EResourceDB(arALEResource ) ivaid

29 42. db 7R 9] FY

ResourceUpdate Z @] 2~+= dHo] g H|o] ~

71
o] 34 F+=¥ Z+ ALE RFID "E9ole A AHE F3 B2 A|2H
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St=dlo], nlE9o], ALE A9 Ho] & #A#3H, ServerDataDAO F &~ d
olgjHle] 2 AWM AAE 7IWtew AP mEdo] A %€ ALE RFID
ool AW ARE E# 9 #E i, WeightDataDAO |~ dHo]HH|
o] ~o AZH ecspec_lblH-E ecspec_1b507FA] 5070 38 ¢ ECSpec 7}5 % A
BE =ole vtk

(4) framework = 7]A]

framework 7] A= 19 433 #Zo] CaruLBApp W<l 2, WebStarter &
22, WebServer =2, BackgroundService =#2~%2 JF+A4 ¥t CaruLBApp
el Fdas Fak B4 Al=de] dd S22 SOAP $AS o] &3] 2
oldESl  AHE 8HES Fds7] L& Jetty WebServer A3 A7l
CARULBService 18 #H ol Adlste] SetoldES] o AdS A gstr] 9
&l h7]gket,

CarulLBApp WebStarter

I = Attributes I = Operations

Slistiaeravlist=new Arraylist() +starup(portint) void
b = +

+aetHormeDi):File ; :
+addBackaroundservicelbsiBackaroundServiced ivoid
+dbcon Connectlon | = Properties

= -backaroundServices:Vector <BackgraundService: snew W

—| ervetldsint=

|- & Operation

+CaruLBdpp

+preProceSS&v0id . WebServer
+ma|(|g(arqc'|3:8tr|nq[]):vmd | = Atribute

+run{ vl " ; ;
qel_tDBL%DIR‘P(d%naTE S)tnnq ‘Connection _IIStene:r.SuckeELmtener
+isLoglhiliflag:boolean)ivoi

+ etHgomeDlr File I Operations
+addBackgroundservice(bs:Backgroundservice) void :;‘ﬁﬁgsforl\’;l’(mﬂ inty
tcreate cettl0hject +star():boolean
HileSearchifile Fiel:vaid +stop():boolean

|5 Properties +istarted():boolean
i S

-backgroundSendces:Vectar<BackaroundService> =new V¢ +§§}§t°a“§§%°nf}gt“§%gfg'§mean);wid
+sethax Threads(threads int) void
+sethlinThreads(threads:int) ivojd
+sethaxidle TimeMsims:i |n wol
+setBufferSize(sizeintivaid
+setBufferReserve (sizeint) void
= Properties
—SEMVErSerer

interface
BackgroundService
= Operations
+ sfaiff) book an

+sfonf ) booie an
+initf) vors

19 43. framework ¥ 7] A2 2~
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WebStarter &~ Jetty AWM E A8steE 9adS 335, WebServer
S 2E Jetty AN 7} AAANT Aol gy AH AES #Esta
BackgroundService &2 WebServer 329 Jetty AW S Wagte=

Mujsz Adstr] 3 A E T3

(5) msg 7]
msg W7 A = ¥ 449} o] ALEResoure 2, ALEWeight 232,
MiddlewareResource =2, MiddlewareWeight =32, ServerResource =

2~ ServerWeight 8|~ 2 FAHt. ALEResoure 2= ¥ 129 ALE A4

ARES As3x Ju= #Fsty, ALEWeight Fd4=5 5071 39
ECSpec = Z#}o]ddE7} 233 ecspec_lbl ©] &S 2zt ECSpecd ALE 7}
A ARES AnTE FUL B @
ALEResource Middle wareResource SeverResource
L = Operation L = Operation L = Operation
+AI_EF!esource() +MiddlewaraResourcel) +SeverResourcel)
- = Propeties = Properties = Properties

-ActivedEventCycleCount:String="
-ServerlP String=""
-ECSpecCount: Strmg
-LogicalGueueSize String="
-AcfivedLogicalReaderCau
-EventQueue Count: Stnng-
-LogicalQueueCount:String=""
—EventCﬁcIeDataCount J5ting=""
-LogicalReaderCount:String=""
ServerlD:String=""
~EventQueuesize: Sring="

String=""

-ServerlP:Strin

-LnadedClassCountiString=
—TotalStanedThreadClou

-UnloadedClassCount:Sting=
-DaermonThreadCount:String=
-8 EServerlD:Sting=""
-ThreadCount: StnngS
-PeakThreadCount:String=""

—TotalLoadedC?assCourrt :String=""

-CPUUse:String="
-&vailableProcessors:Sring=""
-TaotalMomory String ="
-TotalPhysicalMemorySize [String=""
—NonHeapMemoryUsage String=
-ProcessCount:Sring=
-Connection3peed:String=""
-FreePhysicalMemnorySize: String=""
-FreeSwapSpaceSize Sting="

-A EServerlD:Sting=""
-TotalSwapSpacesize String="
~CommitedVitualMemarysize String="
=SarverlPiString="
-TCPUUse:String=""

—Logmal@ueueCount Stnng- "
-EventQueueSize: Stnng
-LogicalQueueSize: St

—Eventc%cIeDatannt ‘Sting=""
=&ctivedEventCyoleCournt: String=

—UnIoadedCIassCount Shing="
—DBCDnnectlonCount 3ting=""
-ThreadCount

-DaemonThreadCountiString=""

-HeapMemorylsage:Sting=
-Javallsetomong %tnng— ol
ALEWeight MiddlewareWeight SeverWeight
I = Operation I = Operation I = QOperation
+£4 EWeight() +MiddleveareWaight() +Sever‘l.l'l.feight()
I B Propettie I = Propertie = Properties
# cgcaIHeaderCount :String="" -TotalStaed ThreadCognt:String="" —TotalthsmaIMemoruSme String=""
-ECSpecCount:Stin -ECSpecharme:Sting -JavallseMoman, 5trin

-ProcessCount:String="
-AvailableProcessors: Smng—
-TotalSwapSpaceSize String

i
—.ﬁ.ctwedLogmalFieaderCount String="" -TotaILoadedCIass%nurrt ‘String=" -Cormmited nuaIMemorySme String=""
-EventCuene Count:String="" -LoadedClassCount:String= -TCPUUse: Stnngt
-ECSpechame:String="" -PeakThreadCount:String -ECSpechame:String="

-HeaptdernoryUsage :Sting=""
-CPUUse:String="
-MonHeapMemorylUsage:String="
-ConnectionSpeed:String=""
-FreePhysicalMernorySize: Sting=""
-TatalMaornory iString=""
-FreeSwap3paceSize:String=""

2% 44, msg 7 A ¢
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MiddlewareResource FelA~E F 119 vEdo AY AHES A5z
B2 2], MiddlewareWeight 2 el 2~ 5071 32 ECSpec & Z&teld

{rmt

7F 33k ecspec_lbl ©] &S Zti= ECSpec? Middleware 715% AHES A&

TZ deg 2 Ay st} ServerResource FH A= X 109 st=do] Y AEE

S A% FUYE By, ServerWeight F#l~= 5070 39 ECSpec =
FetolAET 243 ecspec_lbl o] 5 ZE= ECSpec® Hardware 7}a ] AR
55 AsTx JH=E # i)

(6) resource ¥ 7]A|

resource 7| A = 19 458}  Zo] ResourceCollection &=,
MessageCreater Z3 =2 FA ¥ . ResourceCollection 322+ E4F 1] &5 99
3o F5%¥ ALE RFID HlE98191¢] getLoadlnfo()2H= SOAP ¥ #Ho|~&
&3kl 27 ALE RFID Pladlofdll Add st=dlo], nladol, ALE A< AR
£ XML ¥H =2 AF wom A e st=go], nEdol, ALE A RS
A a g il a ia=

ResourceCollection
- =] Aftributes
—tesource_xml:Sting=null

—ar:ALEResource=new AL EResourcel)
-mr:MiddlewareResource=new MiddlewareResource()
-sriSeverResource=new Severfesourcel)
-mic:MessageCreater=new MessageCreater()
—tu:Resourcelpdate=new Resourcellpdated)

I = Operations
+BesourceCollecioniserver_ip:String)
+SeverCollection():Sevarfesource
+iddlewareCollectiond y:MiddlewareResource
+2 FCollection():AL EResource

MessageCreater
- = Attributes
-ari8LEResource=new ALEResourcel)
-mr:MiddlewareResource=new MddlewareResourced)
-sriSeverResource=new Severfesourcel)

= Operations
+MessageCreaten)

+makeseverResourceMessa e(messageXML Strmg) SeverResource
+maketiddlewareResoucebessagel messa% Sting):MiddlewareResource
+miakedLEResourceMessageimessageshil: tnng) ALERasource

19 45, resource H7)A| Y F A~
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MessageCreater 2 @]~ ResourceCollection & 2=olA =83 XML A H 9
EZREZS 7INto R XML Tag FEE w£435te] 44 XML Jej= Algd 3t
9o}, wEdgo, ALE AY HAEE msg H71A e Hardware, Middleware,
ALE Resource S 2=9] Az -0 A 4ghr),

(7) soap d7]A|

soap M7 A= 28 469 SOAPMessageCall F# 22 FAHH, SOAP &4l
S o] &3 AHFH)~E & AHHYE F g ResourceCollection =2 2= o) A
%3l ALE RFID v E91919 getlLoadlnfo()2t CARULBServicelmpl = @2
ol “ &3} subscribe(String specName, String uri) WAE=E SOAP T2 &
FE& o]&dte] EEFUCh SOAP ZEREFS Ayl 8 AFEHE
WSDL(Web Services Description Language)®] WA= A He}l smtglv| g, URL,
URI ZE &< 7l<dte] 24 mESY &7 5% ALE RFID v &9°]9]
SOAP SIg #Hol=5 3 &30

S0APMessaqeCall

- = Attributes
-code:String=null

-imString=null ) ) oo
endpaint:String= :H]E!I]faIzléserwcesf.ﬂ.LEEerwce
qrame:String="urn:epcalobaliale wsdl:1”
-retdata Sring=""

- E Operations
+508PMessageCalll] :Stringé)
+oadinfoCallisname tstring) fstring

+subscribeCallisname String. specMamestring, uri:Stringd:String
—getDanree{dnc:Dncumen?):Strlng

19 46. soap 71 A 9] S~
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29 47 B =RAAE d% RFD oy AAE 9% Hah Ba dwe
AT A TAE A2 A2 tholofagolth 1Y 389 ek Ak 4

buat Aadel 7 mEe A 3RS 2 4

ik
ot
ul{f
o
i
N
r]I.
[o
fru
-
r (
ol

@ 5

R4

2 7
oo | | |
. GALoad
1: GALoadBalancer0 s 1 | |
| |
1.2: server_list:=selectServerTable() | |
try | |
while(rs.next0) | |
cateh(S OLExe eptiop 8= oy e ap ey EDAD | |
1.3: <constructor>(String specName) | |
| |
1.4: swizselectServerWeightTable } }
L5 i ightTable( ) | |
| |
1,6: aw:=selectALEWeightTable() | |
| |
for(int i = 0:i < CaruLBApp. server_list lengthii+s) | |
KA ing server_ip) T SoRGETHE3C AL G S0aR.5T =

1.1 in) | |
| |
1.2.2: resource_sml:-loadinfoCall(String sname) ‘ ‘
1wy | |
catch(Excoption ex) | |
| |
1.8: sri=SeverCollection() =812 ing mess#®X... | |
1.8.2: sn B |
1.9: mr:=Mi llection() Loz i ing mes... 1 L‘J
1.92: mr) L |

;
1.10: ar:=ALECollection) 1.10,1: ar:=makeAL i ) ! LA
1.10.2: AL EResource ar) ) U ‘
B
if(dResource > CalData.doubleValue()) X } |
| |
| |

2 H;} i=IP NN /\]/\Eﬂo /\]_:,LJ/\ 1;].0]0] 24
I 47, FoF &4 ——1:!'4 H = A

FololdEY Ay 2FHE WS CARULBServiceImpl® subscribe ®l A=
LoadBalancer &2 ¢ GAlLoadBalancer() WA= E F&3to] Fa 4 A8

=33 3lt}. LoadBalanceri= ServerDataDAO & 2~ 9] selectServerTable() WA=

AR E wghdt=t} o] & WeightDataDAO 329 selectServerWeightTable(),
selectMiddlwareWeightTable(), selectALEWeightTable() HWAE=E 3 33te]
3 Ak Aol golEWo] o A e ARE ZX3tY] msg 97]A

o] gz A3}
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18] 3L, LoadBalanceri= ServerDataDAO Z @2 9] selectServerTable() WA=
& SFEste] wrEtd AW g 2EC FRkE ResourceCollection & 2 2ol A
SOAPMessageCall &3 29 loadinfoCall(String sname)S Z&38}o] 4 1] &4
o] &4l %% 7z ALE RFID "E9lol9] A HuE aFste] 1 AR=
XML &®9] st=9]o], ulE9lo], ALE A BHE 33t

T3k ResourceCollection &3] 22 ServerCollection(), MiddlewareCollection(),
ALECollection() ®WAE=E s%3F9] 2172 MessageCreater 329
makeServerResourceManager, makeMiddlewareResource, makeALEResource ™|
AEE %%, ALE WSS =R 8% XML JE 9 st=so], nE4o],
ALE A9 ARE §243t msg A7) A <] ARF o] A et

oz AFHA AY AsFE AHE  ZFZL ResourceUpdate e~ 9
ServerResourceDB, MiddlewareResourceDB, ALEResourceDB WAE=E =3}
o F3l EA4F Al =Ele] Hlo]E o] el A7kt

o]FA AFE A FERS msg H7|A 2 AngRd AFH A HRE

¢ Qstel 24 vSqo] B0 THE ALE RFID v 595 3 HH9
Ao AME AT
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2) GA 7%t 7152 B4 49

19 48 B =FoA F3HI GAApplet FHAE 7|t g FHA LS
< o] &3to] 3% 169 ALE RFID v &E9o]olA 54 ECSpec A gsto] Aoz

.‘_4

F3} Aol olHAE wWel BrtE e ek stHelnh 4 Ao 2 At}
AR 27 A% o=, F 169 Alad A3 o] 44¢ ALE RFID
nEde]l IDE  zZt= AB NYS(0.10811), YJG(0.27027), KMJ(0.21622),
KGY(0.40541) 2 7 ¢] 3} % o}

Genetic Algorithm |GALBWeight | Run

Average = 0.81081

phe Average Deviation of Chromaosomes
5 % e :
o £ o
. anit g ’
L w
T -
R
%w
i Mumber of Generations 200

Average Fithess of Chromosomes

Mumber of Generations 200

a9 48 A dag s A

Z7] A #kel A BE= NYSHE), YJG(10), KMJ(®), KGY(15)e]H, ¢

98 ¥ =N AGE AFE Grel £A2 ol 27 A9 An gt
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A JRES At 3 gk Barsk @ A AR FE = greltt

NYS hALS] fhdd KGY
4 10 g 15 37
A HaE 0.10811] 0.27027| 0.21622| 0.40541 1 0.25
1 1 1 1 4
=35, OJAEA| 0.14189] 0.02027( 0.03378| 0.155641 0.08784

a9 49 7] Ad AR

a9 502 7heA 7)6E 2= 241 (Weighted Round Robin) W& o] 834

e Fots A4S Ale) A Atk g EEx= golvh A Aqrsk
o P 0.8648601 T, A WIh gke EEE o] WS 0.05405 ot} 1
87 o] & =il A Aks FHAA daglEFs o]&st H g2 0.81081

4
o, 7k A 7INE Bes 2HlE ol &k 1y 503 #o] 0.86486°]H.

AHe H 5 0,972973] 0,810811] 0,864865] 0,810811] 3.45946] 0.86486
2 0 0 0 2

Sxg, A8~ [0108108] 0,054054 o] 0054054 0.05405
a9 50, 7k A 7Nk ghes male) Fah Ak

0.1081| 0.05405| 0.21621| 0,05405| 0.86486| | 0,05405| 1,9E-10| 0.16216| 1.9E-10| 0.81081
0.75676| 0.81081| 0.64865| 0.81081| 0.76676| | 0.76676| 0.81081| 0.64865| 0.81081| 0.75676

=5 |HI2E I m =5 |HI2E I m
88% 93% el = 93% 93% =R

0.93333] > ol gol MY N2 me| A=A HE |

njo
2
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>
uh]
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0.875| —> 0] gtol " Y A
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23 519 0.86486& 7}E = 7)uk gle= =ul WS o] &dte] I AY A
Tk gkl \atgkelar, 081081 FAA daElEE ol &St & A Aatst
el Hargkelth 19 518 Zo] REXE Hurphy 7] f4A el NYS =
0.10811, YJG = 027027, KMJ = 021622, KGY = 0.40541¢} Y= A 3t
0.1081, 0.05405, 0.21621, 0.05405 =] s +x FS 3 FS F3tH
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a9 52 2 =idAE Ui RFID dlolE A& S8 Fdad §¥-3F 4l
2dE& A% stHoltt. SOAP QIHHO|EE 7wtozw ZHtoldES aAH&
Aglst7] $l8] Jetty 719ke] WebServers A &g CARU Load Balancer WEB
SERVER - START! =219 CARULBService <SlIg#Ho]~  F 2
CARULBServicelmpl S8 #H o]~ T8 Zej&7F AdE o] Fgo|dES] 84S
Agstr] Sl el dal =vUt Hee 9vst= CARU Load Balancer
Middleware Ver 1.0 ready =17} Log4j 71¥te] Logger Z#l=olA FEAE L
A= vEA Y] A WS HolEn

Al

& Java - LoadBalancer.java

Eile Edit Source Fefactor Hyperbola Navigats Search Project Fun ACP Book Window Help

-EH@ls-0-a- 886 &y [SsBIW RS- --Er | & Java b
. Navigator 51 Package Explorer| ] 3] ResourceCallectio,.. | 1) SOAPMessagaCalljava | > =8 5= outine Sl
Tes | 776 IET I8 SoF =4, 218 AEE - MEE ME 10 ~ BRW o WY
e F o il a0 public String GiLoadBalancer() throws Exception { @ W.acisleny.caru core
S 50 % = import declarations
5 jejunu 51 logoer. into ("HAEHHHHRESEEENY GALoadBalancer HEEMERHEHHEERESNHH™) 5. ® LoadBalancer
=& can sz = % logger : Logger
== core 53 /A EE 22 o serverip : String
- 54 ServerbataDio sd = mew ServerDataDho () = ECSpecName : Sting
CARULEService.java ss o ar: ALEResource
CARULEServicelmpljava 56 CarulBhpp.server list = sd.selectServerTable(): o mr: MiddlewareResource
LoadBalancer java 57 o s Severfiesource
ResourceCalculation java sz J/Ecsepe Ol 2 JHER Hw 22 o aw: ALEeight
53 VeightDataDi0 ud = new UeightDataDhO (ECSpect o mw : MiddlewareWeight
DBConnectar.java o o sw ! SeverWeight
PropertyUtl java 61 8w = wd.selectderverleightTable(); m; (CalDatadHidinteger;
Fesourcellpdate java B i o ServerCalData | Biglneger
A 6z wv = wd,selecthiddlevareeightTable (1 ; 5
ServerDataDAD, java = MiddiewareCalbata : Biginteger
WeightDataDAO,java bt appmsud-eeiocthliiegheTeble = ALECaiData : Bialnteqer
64 :
& framework TR o o WRRCalData ! Biginteger
[3] BackgroundService. java 65 /e B et D T X SR o dResource : double
) CaruLBApp java 65 for(int 1 =0 : 1 < CarulBpp.server 1ist.lemgth : i+4)( o iServerids : int
5] WebServer,java 67 server_ip = CaruLBhpp.server list[i].toString(): ©° LoadBalancer(Sting)
1 WebStarter java 58 o GALoadBalancer()
msg 89 20500z, 1nfo (" % © WRALoadBalancer()
ALEResource java 70 © RandomLoadBalancert)
ALEWeight java 7 Resourcecollection re = mew ResourceCollection(server_ip)s © RRLoadBalancer(int
MiddlewareResource java 72
MiddlewareWeight java 7 Jogyer.into(server_ip + ¥ ALE Server Rescurce Collsetion®:
SeveiFesnurce java 74
Severleight java 75 re.SeverCollection();
e quae 76 re.MiddlewareCollection() ;
Bl recoacasianios ” e MEGotomaon ()5
X 78
o - ResourceCaiouiarion roe « new RessurceCaisulation ()s
= [7) Gadpplet java B1 SEKVEECEJDEL: = EEE.Sarvarcslbt\litlnhlsr, ELI Y .
51 GALBWeiahtjava 82 logper.info("Hardvare Resource = " 4 server_ip + " : ' + Serverca
(= webapps 83
1 classpath 84 HiddlevareCaldata = rce.NiddlevarsCalculation(mr, m):
[ .project 85 logger.info("Niddleware Resource = " + server_ip + " i " + Middlel
5] javazwsdl. bat 86
logéj,propertes 67 ALECalData = rec.ALECaleulation(ar, av);
3] startup, bat a8 Jogger.info("ALE Resource = " + server_ip + " : " + ALECalDatal;
1 Clistener 83
g Ecﬂﬂdﬁ%”‘ﬂ‘ 90 CalData = BigInteger.ZERO:
‘o deOntalogy 7
& Conference 92 CalData.add [ServerCallatal ;
= gs‘:sg‘ 93 CalData.add (Hiddlevarecalbata) ;
94 CalData.add (ALECalDatal
£ EPCCadeOntology ol G e e -
7 EPCTest
=1 ETRI Edan bl =) & 3
Javadoc | Synchronize | CWS Resource Histary| CVS Annotate | Debug |l Console 52 % bE | % [g-=0o
CaruLBApp (LB) [lava Application] CA#idk1. 5. L_URMireWbinWiavaw.exe (2011, 5. 18 @3 115158
INFO 2011-05-19 23:51:57,828 [wain] kr.ac.jejunu.caru. - CARU LoadBalancer WEB SERVER - START!

INFO 2011-05-19 23:51:57,828 [main] Kr.se.jejunu.ceru.framevork.CerulBApp - CARU LoadBalancer Middlewsre Ver 1.0 ready.

Witable SmartInsert | 26: 48

a9 52 ek B Alsgle] A9
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1% 53 tiF RFID dHloly A& 98 783 3 4k Al=glog 2
o]AEC] RFID Tag HolH 3 B 73 AHels 83T Ald & =FoA =H
Eg gtdoln HAEx= SToldES 84 AZE SOAP A4S ol &35td &
A7) Wi SOAP EX< HAES 7o A3 soapUl 1.7.1 5 ALE39
th 2§ 532 ¥-3F B4k Al2~®le] RFID Tag dHiold 3 2 7l A2 &%

w4~ =91 subscribe(specName, notiURI) W|AEE soapUl &< 7|HEO 2 § 53}

rr

3} H o 2 subscribe "lAE=9 weEtnE g2 specName = ecspec_lbl,

notiURI = 117.17.102.162:5500= = sto] SEko|AES] A ALgES H-st &4
Aoz gAett 19 532 ecspec_lbl ©]#t= o] 59 ECSpecs H-3F 4k

Alzdlo]  HAAgE ALE RFID vwEAA  Aglste]  117.17.102.162:
ecspec_lbl ECSpecS A2k A3l 17 549 22 ECReprotsE HE3HSHT}

o)

000 =

£ soapll 1.7.1

File Tools Desktop  Help
Projects *( " z2 subscribe - Request | ‘¢ B
&) ALEService TR T eeeeee——— e
& B CARULESenice =GO ®  |http:/#localhost:B080/api/services/CARULBS ervice - %+ @
&~ X CARULBServiceSoapBinding | ErvaInpsS i cSi= I 73 DI DML SRSt staros" siins:scsrt="Fity w93 DrE0NT 0L 5 : =
=2 subscribe 52| <soapenv:Headsr > 2=
g <scapenv:Body>
<urm;subseribe soapeny: encodingStyle="hitp: schemas xmisoap. org/soapiencoding™s
<ind xsitype="soapenc:string” xmins:soapenc="http:zchemas xmisoap org/sospiencoding=ecspec_lkl <ind=
=im xsitype="soapenc:string" smins soapenc="http: /schemas xmisoap org/soapsencoding=117 17 102.162:5500=4n1 =
=i subscribes
atsoapeny Boty=
</z0apenvEnvelopes
(S — D

FX3

Request Properties LSOAP Request LHequest Attachrents (0) LHTTF‘ Headers (0} | S0AP Response | Response ‘1 ¢

Property | Yalue | 598

lame Request 1 - v

Encoding UTF-8 TPy S T T R T T A e T Toap i e —

Endpuaint hittp i/ localhost,, Thu May 19 23:53:39 KST 2011:MFO Loaded project from [C:Documents and SettingsWadministrator#tdy DocumentsWALEService-soapui-project, .

Enable MTOM/... false Thu May 1923:58:39 KST 2011:INFD Loaded project from [C:#¥¥Documents and Settings#Administratorfiy Documents®ChargeService-soapui-proje

Usemame Thu May 19 23:59:39 KST 201 1:INFO:Loaded project frorm [CiwDocurnents and SetingsWadministratordiy DocumentsWCARULBS ervice-soapui-pro)

Password Fri May 20 00:00:34 KST 201 1:IMFO:Saved project [ChargeService] to [C'#WDocuments and Setings'WAdministratorfty DocumentsWChargeServi

Domain =4 (o] 4

I Details soapUl log | hitplog | Jetty log

% 53 FHoIAE 8 A
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OWSWsystem32Womd.exe

<Kmemhe >
{tag>urn:epc:id:sgtin:=2.287.398%<{/tag>
< /member>

KsgroupList>

{groupCount>

Kcount >11</count>
{/groupCount>

< /group>

Kgroup groupName="default">
{groupList/>

KgroupCount>

Kcount >B{/count>

< s/groupCount >

< Agroup>

{/report>

{/reports>

{~ale:ECReports>

Reports Count==3>224

1178

MEG2==>{?xm]l version="1.8" encoding="UTF-8"?>

{ale:ECReports xmlns:al urn:-epcglobal:-ale:=xsd:=1" xmlns:epcglobal="urn:epcyglohal
l:ale:xsd:1" xmlns:xsi="http:/7www.uwl.ory 2001 -AMLichema—instance'" ALEID=""117.17
182 212" date="2011-85-19T15:84:18_94%" schemalersion=" ' specName="ecspec_lh
2" terminationCondition="DURATION" totalMilliseconds=""1808" xsi:schemalocation="'
urn:epcglobal:zale:xsd:=1 Ale.xsd">

{reports>

{report reportMame=""reporti">

Kgroup groupName=""1_=_=_32_ "}

KgroupList>

K memher>

{tagurnZepc id:sgtin=8.691.158{/tag>

< /memher>

<Kmemher>

Ktagrurn:epc:id:sgtin:?.92.7493{ tag>

< /membher>

Ktagrurn-epc:-id:sgtin:-6.738.8924{/tag>

< memher>
{tagrurn:epc:id:sgtin:=7.429_2136<{ /tag>
< /membher>

Kmemher>
Ktagrurn:epc:id:sgtin-4.68.8838</tag>
< /member>

< memhe >
Ktagiurnzepciid:sgtin:z2.963.4558< tag>
{/memher>

<memhe >
{tagrurn:epc:id:sgtin:1B8.720.32%1<-tagy>

Ktaglurniepciid:sgtin:z?.586.4878{ /tag>
< /memher>

Ks/groupList?>

KgroupCount >
Kcount>B<{/count>
{/groupCount >

{/gqroup?

{group groupMame="default">
KgroupLists>

KgroupCount >

Kcount>B{ /count>
{/groupCount >

/ale:ECReports>

Reports Count==>225
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& Java - CARULBServicelmpl.java - Eclipse SDK =]
File Edi Souice Refaciar Hyperbola Navigate Search Project Run RCP Book Mindow Help

£ - -0 Q- BE6- @5 @ % LR @ »

Navigator 07 Packags Explorer = 0[5 CARULBSenicelmpl.. 52 (1) LoadBalancerjava | ) SOAPMessageCalljava | ™ =0
=l =
F i =R String server ip = lb.ARLoadBalancer(iserver1ax)sl // BIEE 21 Bw st et
= ke Eallll - <FRY String secver ip 1b. RandomLoadBalancer () ; // HE = R C0M |
B-& s 52/ String server ip = lb.WRRLoadBalancer(); // AMEZ2ESZ| 7IE2i2C 291 B-= import declarations
=@ EN String server iy = lb.GALoadBalancer(): // G JEEX| J[EFat2s 2YI =-@ CARULBSarvicelmpl
= cam g o v o dbcon ! Connection
=@ core & o ® logger : Logger 2
Javados | Synchronize| CVS Resource History| CVS Annotats | Debug 3 % BE| f rg--0
CarlBanp (LB} [ava Apphcatian] CdRTS, 0 Texe B3]
INFO 2011-05-19 23:57:30,859 [main] kr.ac.jejunu.caru.framevork.WebServer - CARU LoadBalancer UEB SERVER - START! ~

INFO  2011-05-19 23:57:30,859 (wain] Kr.ae.jejunu.caru.framevork.CarulBApy - CARU LoadBalancer Middlevare Ver 1.0 ready...
fetrieving document at 'null'.

THFO  2011-05-20 00:0%:10,281 [SocketListenerd-1] kr.ac.jejunu.caru.core.CARULBServiceInpl - H2| @ T2 -» ECSpec : ecspec_lbl, ZUHE URT : 117.17.102.162:5500
INFO 2011-05-20 00:02:10,484 ([SocketListener0-1] kr.ac.jejunu.caru.core.CARULBServiceInpl - MEE ALE MWl IP - 117.17.102.166

INFO 2011-05-20 00:02:10,484 [Socketlistensr0-1] Kr.ac.Jjejunu.caru.cors.CARULBServieeImpl - 117.17.102.166 N 2| @3 HE

NFO  2011-05-20 00:0Z:13,4658 [SocketListenerO-1] Kr.ac.jejunu.caru.core.CARULBServiceImpl - 117.17.10z.166 M| H2] 2% dg 22

THFO  2011-05-20 00:0z:21,062 [SocketListenerd-1] kr.ac.jejunu.caru.core.CARULBServiceInpl - H2l R $2 -> ECSpec : ecspec_lbz, ZUHZURT : 117.17.102.162:5500
INFO 2011-05-20 00:02:21,062 [SocketListener0-1] kr.ac.lejunu,caru.core.CARULEServiceInpl - HEE ALE MW IP = 117.17.102.212

INFO 2011-05-20 00:02:21,062 [SocketlistenerO-1] kr.ac.jejumu.caru.core.CARULEServiceImpl - 117.17.102.212 M| M2 @3 HE

INFO  2011-05-20 00:02:22,359 [Socketlistener0-1] kr.ac.jejunu.caru.cors.CARULEServiceImpl - 117.17.10z.z12 Hl ®2l @3 A =2z

INFO  2011-05-20 00:02:24,406 [SocketListenerf-1] kr.ac.jejunu.caru.core.CiRULBServiceInpl - M2l R 55 -» ECSpec : ecspec_lb3, ZLHZ URI : 117.17.102.162:5500
INFO  2011-05-20 00:02:24,406 [Socketlistener0-1] kr.ac.lejunu.caru.core.CARULBServiceInpl - MEE ALE MW Ip = 117.17.102.104

INFO 2011-05-20 00:02:24,406 [SocketlistenerO-1] kr.ac.jejunu.caru.core.CARULEServiceImpl - 117.17.102.104 O] M2 @3 HE

INFO 2011-05-20 00:02:25,515 [SocketListener0-1] kr.ac.jejunu.caru.core.CARULBServiceImpl - 117.17.102.104 Hl M2l 23 HY 2z

INFO 2011-05-20 00:02:27,984 [SocketListener0-1] kr.ac.iejunu.caru.core.CARULEServiceImpl - M2l @3 $2 -» ECSpec : ecopec_1ba, ZLHRIE URI : 117.17.102.162:5500
INFO  2011-05-20 00:02:27,984 [Socketlistener0-1] kr.ac.lejunu.carw.core.CARULEServiceImpl - SIS ALE MUl I = 117.17.10z2.80

INFO 2011-05-20 00:02:27,988 [SocketListenern-1] Ke.ac.jejunu.caru.cors.CARULBServiceImpl - 117.17.10z.8s O M2l 82 &g

INFO 2011-05-20 00:02:29,281 [SocketListener0-1] kr.ac.jejunu.caru.core.CARULBServiceImpl - 117.17.102.89 0 &2l 2% MY 27

INFO 2011-05-20 00:02:31,578 [SocketListenser0-1] kr.ac.iejunu.caru.core.CARULEServiceImpl - M2l @3 $2 -» ECSpec : ecspec_1bs, ZLEIE URI : 117.17.102.162:5500
INFO  2011-05-20 00:02:31,578 [SocketlistenerO-1] kr.ac.jejunu.caru.core.CARULEServiceImpl - <& aLE MH| Ip = 117.17.102. 166

INFO  2011-05-20 00:0%:31,583 [Socketlistener0-1] kr.ac.jejunu.caru.core.CARULBServiceImpl - 117.17.102.166 Hl ®2| @2 A

TNFO  2011-05-20 00:02:31,640 [SocketListenerf-1] kr.ac.jejunu.caru.core.CARULBServiceInpl - 117.17.102.166 Ol H2| 2% HE &2

INFO 2011-05-20 00:02:34,890 [SocketListener0-1] ke.ac.jejunu,carw.core,CARULBServiceInpl - M2l % =2 -» Ecspec : eespec_lbe, ZUHE URI @ 117.17.102.162:5500
INFO  2011-05-20 00:02:34,890 [SocketlistenerO-1] kr.ac.jejunu.caru.core.CARULBServiceInpl - RS aLE MU IP = 117.17.102.212

INFO  2011-05-20 00:02:34,830 [JocketListener0-1] kr.ac.jejunu.caru.core.CARULBServiceImpl - 117.17.102.212 Wl H2l 2% AT

TNFO 2011-05-20 00:02:34,937 [SocketListenerD-1] kr.ac.jejunu.caru.core.CARULBServiceInpl - 117.17.102.212 Ol M2l 28 B &=

INFO 2011-05-20 00:02:37,703 [SocketListener0-1] kr.ac.jejunu.carw.core.CARULBServiceInmpl - M2l 2% 2 -» ECcSpec : ecspec_lb7, ZUHE URI : 117.17.102.162:5500
INFO  2011-05-20 00:02:37,703 [Socketlistener0-1] kr.ac.jejunu.caru.core.CARULEServiceInpl - AZE ALE M IP = 117.17.102.104

INFO  2011-05-20 00:02:37,703 [SocketListener0-1] kr.ac.jejunu.caru.core.CARULBServicelmpl - 117.17.102.104 Wl H2l 2% HE

INFO 2011-05-20 00:02:37,765 [Soeketlistensr0-1] ke.ac.jejunw.carw.cors.CARULBSsrviceInpl - 117.17.102.104 Ml B2l 28 BT &2

INFO 2011-05-20 00:0Z:41,640 [SocketListener0-1] Ke.ac.jejumu.caru.core.CARULBServicelmpl - H2| @3 5% > ECspec : ecopec_lbs, ZitHIZ URT : 117.17.102.162:5500
INFO 2011-05-20 00:02:41, 640 [SocketListener0-1] kr.ac.jejunu.caru.core.CARULBServiceImpl - MEE ALE MM IP = 117.17.102.89

INFO 2011-05-20 00:02:41,640 [Socketlistenerf-1] kr.ac.jejunu.caru.core.CARULBServiceImpl - 117.17.102.89 O A2l @3 HE

INFO 2011-05-20 00:0Z:41,671 [SocketListener0-1] kr.ac.jlejunu.carw.core.CARULBServieeImpl - 117.17.102.82 (i M2l 23 HZ 22

INFO  2011-05-20 00:07:44,390 [SockstListensr0-1] Kr.sc.jejumu.caru.cors.CARULBServicelmpl - H2| @% $% -> ECspec : scspec_lbs, ZitHIE URT : 117.17.102.162:5500
INFO 2011-05-20 00:02:44,515 [SocketListener0-1] kr.ac.jejumu.caru.core.CARULBServiceInpl - AEE ALE MW IP - 117.17.102.166

INFO 2011-05-20 00:02:44,531 [SocketListenerf-1] kr.ac.Jjejunu.caru.core.CARULBServiceImpl - 117.17.102.166 N ®2| @3 T

NFO  2011-05-20 00:0z:44,593 [SocketListenerO-1] Kr.ac.jejunu.caru.core.CARULBServiceImpl - 117.17.102.166 M| H2] R @ 22

THNFO  2011-05-20 00:0%:47,984 [SocketListenerf-1] kr.ac.jejunu.caru.core.CARULBServiceInpl - He2l @ T2 -» ECSpec : ecspec_lb10, ZLHHIZ URT : 117.17.102.162:5500
INFO 2011-05-20 00:02:47,984 ([SocketlListener0-1] kr.ac.iejunu.caru.core.CARULEServiceInpl - MEE ALE MW IP - 117.17.102.212

INFO 2011-05-20 00:02:47,984 [Socketlistensr0-1] Kr.ac.jejunu.caru.cors.CARULBServieeImpl - 117.17.102.212 W &2l @3 HE

INFO  2011-05-20 00:0z:48,046 [SocketListenerO-1] Kr.ac.jejunu.caru.core.CARULBServiceImpl - 117.17.10z.z1z M| ®2] 8% dg 22

TNFO  2011-05-20 00:02:50,533 [SocketListenerd-1] kr.ac.jejunu.caru.core.CARULBServiceInpl - H2l R $2 -> ECSpec : ecspec_lbii, ZDLHIZ URT : 117.17.102.162:5500
INFO 2011-05-20 00:02:50,593 [Sockerlistener0-1] kr.ac.lejunu.caru.core.CARULBServiceInpl - MEE ALE MW IP = 117.17.102.104

INFO 2011-05-20 00:02:50,593 [SocketListener-1] Kr.ac.Jejunu.caru.core.CARULEServiceImpl - 117.17.102.104 0l H2| 23 HE

INFO  2011-05-20 00:0%:50, 656 [Socketlistener0-1] kr.ac.jejunu.caru.cors.CARULBServiceImpl - 117.17.102.104 Hl H2| 23 HE 2z

INFO 2011-05-20 00:03:03,000 [SocketListenerf-1] kr.ac.jejunu.caru.core.CARULBServicelnpl - M2l @¥ 55 -» ECSpec : ecspec_lb1z, ZDHHIZ URT : 117.17.102.162:5500
INFO  2011-05-20 00:03:03,000 [Socketlistensr0-1] kr.ac.iejunu,carw.core.CARULBServiceInpl - MBS ALE MW I = 117.17.102.80

INFO 2011-05-20 00:03:03,000 [Socketlistener0-1] kr.ac.jejunu.caru.core.CARULEServiceImpl - 117.17.102.89 O] M2l 83 HZ &

1% 55. RRLoadBalancer %! 3}
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Sach

& Java - CARULBServicelmpl.java - Eclipse SDK =]
File Edit Source FRefactor Hyperbola Navigate Search Project Fun RCP Book Window Help
il 5 F-0-Q- | EREG- S W | s LR | & Java A
Navigator 32 - Package Explarsr = 01 [1) CARULBSenvcelmpl.. 50 [1) LoadBalancerjava | L) SOAPMessagsCall java | =0
= 5 BREo &~
S ek o s/ String server_ip = lb.RRLomdBalancer (iServerldax): // 2t2E =Y T =
il 51 String server ip = lb.RandomLoadBalancer(); // HZ by el
B ac i == - #°= import declarations
=@ Jejunu 53274/ String server ip = lb.WRRLoadBalancer(): // At® 1!;1\ 7\‘1’2!:5 =0l =@ CARULBServicelmpl
= can s String'server_ip - lb.GAlLoadBalancer(); // ca 2E&|2|9tetzc 281 = & dbcon  Connection
=G core @l a S Ingger : Logger =
Javaan‘Svr\EhmmZEiCVS Resource History | CVS Annotate Debug S5 B | g5-=0
anl ava Application] C#dkT.5.0 eve l:5.] = SR o
PO 2011-05-20 00:06:40,156 [nain] kr.ac.jejunu.caru.fremework.UebServer - CARU LoadBalancer UEB SERVER - START! A
INFO  2011-05-20 00:06:40,171 (wain] Kr.ae.jejunu.caru.framevork.CarulBApy - CARU LoadBalancer Middlevare Ver 1.0 ready...
Retrieving document at 'null! .
THFO  2011-05-20 00:06:51,562 [SocketListenerf-1] kr.ac.jejunu.caru.core.CARULBServiceInpl - H2| @ T2 -> EC3pec : ecspec_lb1s, ZUHHIZ URT : 117.17.102.162:5500
INFO 2011-05-20 00:06:51,578 [SocketListener0-1] kr.ac.iejumu.caru.core.CARULBServiceInpl - MEE ALE MW IP - 117.17.102.89
INFO 2011-05-20 00:06:51,578 [Socketlistensr0-1] Kr.ac.Jjejunu.caru.cors.CARULBServiceImpl - 117.17.102.82 0| K2l 23 HE
NFo  2011-05-20 00:06:52,546 [SocketListener0-1] Kr.ac.jejunmil.caru.core.CARULBServiceImpl - 117.17.10z.89 O] X2 82 Hg =
THFO  2011-05-20 00:06:59,140 [SocketListenerd-1] kr.ac.jejunu.caru.core.CARULBServiceInpl - H2l R $2 -> ECSpec : ecspec_lb14, ZDLHIZ URT : 117.17.102.162:5500
INFO 2011-05-20 00:06:59,140 [SockerListener0-1] kr.ac.lejunu.caru.core.CARULBServiceInpl - HEE ALE MW IP = 117.17.102.89
INFO 2011-05-20 00:06:59,140 [SocketlistenerO-1] kr.ac.jejumu.caru.core.CARULEServiceImpl - 117.17.102.89 0| M2 83 HZ
INFO  2011-05-20 00:06:53,546 [Socketlistener0-1] kr.ac.jejunu.caru.cors.CARULEServiceImpl - 117.17.102.8% 0| ®2| 2% HE 22
INFO 2011-05-20 00:07:07,843 [SocketListenerf-1] kr.ac.jejunu.caru.core.CARULBServiceInpl - M2l @ 55 -» ECSpec : ecspec_lb15, ZDHHIZ URT : 117.17.102.162:5500
INFO  2011-05-20 00:07:07,843 ([Socketlistener0-1] kr.ac.lejunu.caru.core.CARULBServiceInpl - MEE ALE MW I = 117.17.102.104
INFO  2011-05-20 00:07:07,843 [SocketlListenerO-1] kr.ac.jejunu.caru.core.CARULEServiceImpl - 117.17.102.104 O] M2 @3 HE
INFO 2011-05-20 00:07:05,906 [SocketListener0-1] kr.ac.jejunu.caru.core.CARULBServiceImpl - 117.17.102.104 Hl H2| 23 HY 2z
INFO 2011-05-20 00:07:17,062 [SocketListener0-1] kr.ac.iejunu.caru.core.CARULEServiceInpl - M2l @3 $2 -+ ECSpec : ecopec_lbis, ZDHHIE URI : 117.17.102.162:5500
INFO  2011-05-20 00:07:17,062 ([Socketlistener0-1] kr.ac.lejunu.caru.core.CARULEServiceInpl - S1EE aLE MUl I = 117.17.10z.166
INFo 2011-05-20 00:07:17,062 [SocketListenero-1] kr.ac.jejunu.caru.core.CARULBServiceImpl - 117.17.10z.1s6 Wl 2| 22 &S
INFO 2011-05-20 00:07:21,609 [SocketListenerf-1] kr.ac.jejunu.caru.core.CARULBServiceImpl - 117.17.102.166 W H2| @F HEY 27
INFO 2011-05-20 00:07:24,484 [SocketListensr0-1] Kr.ac.iejunu.caru.core.CARULEServiceInpl - 2| @3 $2 -» ECSpec : ecspec_1b17, ZDHAHIZE URI @ 117.17.102.162:5500
INFO 2011-05-20 00:07:24,484 [Socketlistener0-1] kr.ac.jejunu.caru.core.CARULEServiceImpl - <& aLE MU Ip = 117.17.102.88
INFO  2011-05-20 00:07:24,484 [Socketlistener0-1] kr.ac.jejunu.caru.core.CARULEServiceImpl - 117.17.102.8% 0| ®2l 22 HE
TNFO  2011-05-20 00:07:26,562 [SocketListenerf-1] kr.ac.iejunu.caru.core.CARULBServiceImpl - 117.17.102.89 O A2l 23 HE &z
INFO 2011-05-20 00:07:31,250 [SocketListener0-1] ke.ac.jejunu.carw.core,CARULBServiceImpl - &2l @3 52 -» EcSpec : eespec_lbis, ZUHHIZE URD @ 117.17.102.162:5500
INFO 2011-05-20 00:07:31,250 [SocketlListenerO-1] kr.ac.jejunu.caru.core.CARULBServiceInpl - ASE aLE MU I = 117.17.10z.88
INFO  2011-05-20 00:07:31,250 [SocketListener0-1] kr.ac.jejunu.caru.core.CARULBServiceImpl - 117.17.102.83 0 M2l R M
TNFO 2011-05-20 00:07:31,312 [SocketListenern-1] kr.ac.jejunu.caru.core.CARULBServiceImnl - 117.17.102.89 O K2l 23 M2 &g
INFO 2011-05-20 00:07:34,984 [SocketListener0-1] kr.ac.jejunu.caru.core.CARULBServiceImpl - M2l 2% =2 -» EcSpec : ecspec_lb19, ZUHHIZE URI : 117.17.102.162:5500
INFO  2011-05-20 00:07:34,984 [Socketlistener0-1] kr.ac.jejunu.caru.core.CARULBServiceImpl - MEE ALE MH IP = 117.17.102.212
INFO  2011-05-20 00:07:34,984 [SocketListener0-1] kr.ac.jejunu.caru.core.CARULBServicelmpl - 117.17.102.212 Wl H2l 2% HE
INFO 2011-05-20 00:07:35,140 [Soeketlistensr0-1] ke.ac.jejunw.carw.cors.CARULBSsrviceInpl - 117.17.102.212 Ml M2l 28 BT &2
INFO 2011-05-20 00:07:38,390 [SocketListener0-1] Ke.ac.jejumu.caru.cors.CARDLBServicelmpl - H2| 8% 5% > Ecspec : ecspec_lpzo, ZDHIE URD : 117.17.102.162:5500
INFO 2011-05-20 00:07:38,350 [Socketlistener0-1] kr.ac.jejunu.caru.core.CARULBServiceImpl - AZE ALE MM IP = 117.17.102.104
INFO 2011-05-20 00:07:38,390 [SocketListenerf-1] kr.ac.jejunu.caru.core.CARULBServiceImpl - 117.17.102.104 M &2| 23 HE
INFO 2011-05-20 00:07:38,453 [Socketlistenerd-1] kr.ac.jejunw.carw.core.CARULEServicelnpl - 117.17.102.104 Ml M2l 23 HE &2
INFO 2011-05-20 00:07:41,421 [Sockstlistensr0-1] Kr.ac.Jjejumu.caru.cors.CARULBSsrvicelmpl - M2l % 5% -» Ecspec : scspec_lbzi, ZHIE URT : 117.17.102.162:5500
INFO 2011-05-20 00:07:41,421 ([SocketListener0-1] kr.ac.jejunu.carn.core.CARULEServicelnpl - AEE ALE MW IP = 117.17.102.212
INFO 2011-05-20 00:07:41,421 [SocketListener0-1] kr.ac.Jjejunu.caru.core.CARULBServiceImpl - 117.17.102.212 M ®2| @3 T
INFO  2011-05-20 00:07:41,284 [SocketListener0-1] Kr.ac.jejunu.caru.core.CARULBServieeImpl - 117.17.10z.z1z M| H2] R @ 22
THNFO  2011-05-20 00:07:43,8630 [SocketListenerf-1] kr.ac.jejunu.caru.core.CARULBServiceInpl - H2l @ T2 -» ECSpec : ecspec_lbzz, ZUHHIZ URT : 117.17.102.162:5500
INFO 2011-05-20 00:07:43,890 [SocketListener0-1] kr.ac.iejunu.caru.core.CARULEServiceInpl - MEE ALE MW IP - 117.17.102.212
INFO 2011-05-20 00:07:43,890 [Socketlistensr0-1] Kr.ac.Jjejunu.caru.cors.CARULBServieeImpl - 117.17.102.212 W &2l @3 HE
INFO  2011-05-20 00:07:44,083 [SocketListenerO-1] Kr.ac.jejunu.caru.core.CARULBServiceImpl - 117.17.10z.z1z M| ®2] 8% dg 22
THNFO  2011-05-20 00:07:46,468 [SocketListenerd-1] kr.ac.jejunu.caru.core.CARULBServiceInpl - H2l R $2 -> ECSpec : ecspec_lbzi, ZDHHIZ URT : 117.17.102.162:5500
INFO  2011-05-20 00:07:46,468 [SocketListener0-1] kr.ac.lejunu.caru.core.CARULEServiceInpl - UEE ALE MW IP = 117.17.102.212
INFO 2011-05-20 00:07:46,468 [SocketListener-1] Kr.ac.Jejunu.caru.core.CARULEServiceImpl - 117.17.102.z12 Wl H2| 23 HE
INFO  2011-05-20 00:07:46,531 [Socketlistener0-1] kr.ac.jejunu.caru.cors.CARULBServiceImpl - 117.17.102.z12 Hl ®2l @3 HE 2z
INFO 2011-05-20 00:07:51,625 [SocketListenerf-1] kr.ac.jejunu.caru.core.CARULBServiceInpl - M2l @¥ 55 -> ECSpec : ecspec_lb24, ZDHHIZ URT : 117.17.102.162:5500
INFO  2011-05-20 00:07:51,625 [Socketlistener0-1] kr.ac.iejunu.carw.core.CARULBServiceInpl - MEE ALE MW IP = 117.17.102.166
INFO 2011-05-20 00:07:51,625 [Socketlistener0-1] kr.ac.jejunu.caru.core.CARULEServiceImpl - 117.17.102.166 M| M2 R HE &
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(3) 7}=A] 7]6F g2 = 2 W¥I(WRR) %4 A3
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KMJ(117.17.102.212), NYS(117.17.102.104), YJG(117.17.102.89) 4tje] ALE RFID
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& Java - CARULBServicelmpl.java - Eclipse SDK [==1E3]
File Edit Souice Refacior Hyperbola Navigate Search Project Run RCP Book Window Help

- SO (S E- & W |8 L ) »
& Navigalor 32 _Package Explorer = 0[] CARULBSenicslmpl... 22 _[J] LoadBalancerjava | i) S04PMessagsCalljava |74 =05z oulline 2 &l
e s < | s R e T
= a3 == String server_ip = lb.RRLoadBalancer (iZerverIdx): // 2t2E 29 - 2
=& Ky A\ s iy H krac jsjunu.caru,core ]
= 51/ String server ip = lb.RandomloadBalancer(); // HE %2 Impon declaratons
=G jsiunu - String server_ip = lb.WRRLoadBalancer(): // At® 2I=1] J|Bf2t=c 28 5@ CARULBServicelmpl
- = can 33 /7 String server_ip = 1b.GALoadBalancer(); // ca 77| D|Btekzs 29 = o dboon : Connection
= core i a © logger : Logger 3
Javadoc | Synchronize| CVS Resource History| CVS Annotate | Debug 53 % BE| % rf-—0
(CarulBApp (LB) [Java Application] C#dk1.5, 0 exe L 121105y
INFO 2011-05-20 00:11:13,281 [main] kr.ac.jejunu.caru.framework.WebServer - CARU LoadBalancer UEB SERVER - START! A

INFO  2011-05-20 00:11:13,296 (wain] Kr.ae.jejunu.caru.framevork.CarulBApy - CARU LoadBalancer Middlevare Ver 1.0 ready...
Retrieving document at 'null! .

THFO  2011-05-20 00:11:19,437 [SocketListenerf-1] kr.ac.jejunu.caru.core.CARULBServiceInpl - H2l R T2 -» ECSpec : ecspec_1b5, ZUHE URT : 117.17.102.162:5501
INFO 2011-05-20 00:11:20,562 [Socketlistener0-1] kr.ac.jejunu.caru.core.loadBalancer - 117.17.102.166 : 221994.0

INFO 2011-05-20 00:11:20,625 ([Socketlistener0-1] kr.ac.Jjejunu.caru.cers.loadBalancer - 117.17.102.212 : 71926.0

INFO 2011-05-20 00:11:20,656 [Socketlistener0-1] Kr.ac.jejumu.caru.core.loadBalancer - 117.17.102.104 : §1880.0

THFO  2011-05-20 00:11:20,718 [Socketlistener-1] kr.ac.jejunu.caru.core.loadBalancer - 117.17.102.88 : 82030.0

INFO  2011-05-20 00:11:20,718 ([SocketListener0-1] kr.ac.lejunu,caru.core.CARULEServiceInpl - UEE ALE MW IP = 117.17.102.212

INFO  2011-05-20 00:11:20,718 [SocketlistenerO-1] kr.ac.jejumu.caru.core.CARULEServiceImpl - 117.17.102.212 M| M2 @3 HE

INFO  2011-05-20 00:11:20,812 [Socketlistener0-1] kr.ac.jejunu.caru.cors.CARULEServiceImpl - 117.17.10z.z12 Hl ®2l @3 A =2z

INFO  2011-05-20 00:11:24,328 [SocketListenerf-1] kr.ac.jejunu.caru.core.CiRULBServiceInpl - M2l RE 55 -» ECSpec : ecspec_lb6, ZLHZ URI : 117.17.102.162:5501
INFO 2011-05-20 00:11:24,562 [Socketlistener0-1] kr.ac.jejunu.caru.cers.loadBalancer - 117.17.102.166 : 221994.0

INFO 2011-05-20 00:11:24,625 [Socketlistenern-1] kr.ac.jejumu.caru.core.loadBalancer - 117.17.102.212 : T1926.0

INFO  2011-D5-20 00:11:24,687 [Socketlistenerf-1] kr.ac.jejumu.caru.core.loadBalancer - 117.17.102.104 : 101804.0

INFO 2011-05-20 00:11:24,734 [SocketListenerf-1] kr.ac.jejunu.caru.core.loadBalancer - 117.17.102.89 : 92046.0

INFO  2011-05-20 00:11:24,734 ([Socketlistener0-1] kr.ac.lejunu.caru.core.CARULEServicelmpl - S1EE ALE MU Ip = 117.17.10z.212

INFo 2011-05-20 00:11:28,734 [SocketListenero-1] ke.ac.jejunu.caru.core.CARULBServiceImpl - 117.17.10z.z1z Wl 2l 2% Y

INFO 2011-05-20 00:11:24,781 [SocketListenerf-1] kr.ac.jejunu.caru.core.CARULBServiceImpl - 117.17.102.212 W ®2| Q% HEY 27

INFO 2011-05-20 00:11:28,953 [SocketListener0-1] kr.ac.iejunu.caru.core.CARULEServiceImpl - M2l @3 52 -» ECSpec : ecspec_1b?, ZLEIE URI : 117.17.102.162:5501
INFO 2011-05-20 00:11:28,015 [SocketlListenern-1] kr.ac.jejumu.caru.core.loadBalancer - 117.17.102.166 : 221994.0

INFO  2011-D5-20 00:11:28,062 [Socketlistener-1] kr.ac.jejumu.caru.core.loadBalancer - 117.17.102.212 : 111843.0

INFO 2011-05-20 00:11:29,093 [Socketlistener-1] kr.ac.jejunu.caru.core.loadBalancer - 117.17.102.104 : 101904.0

INFO 2011-05-20 00:11:29,140 [Socketlistensr0-1] ke.ac.jejunu.carw.cors.LoadBalancer - 117.17.102.89 @ 92046.0

INFO 2011-05-20 00:11:28,140 [SocketlListenerO-1] kr.ac.jejunu.caru.core.CARULBServiceInpl - 4SS aLe MU IP = 117.17.10z.88

INFO  2011-05-20 00:11:23,140 [JocketListener0-1] kr.ac.jejunu.caru.core.CARULBServiceImpl - 117.17.102.83 0 M2l R M

TNFO 2011-05-20 00:11:29,171 [SocketListenern-1] kr.ac.jejunu.caru.core.CARULBServiceImnl - 117.17.102.89 O K2l 23 M2 &g

INFO 2011-05-20 00:11:33,31Z [SocketListener0-1] kr.ac.jejunu.carw.core.CARULBServiceInmpl - M2l 2% =2 -» ECcSpec : ecspec_lbs, ZUHE URI : 117.17.102.162:5501
INFO  2011-D5-20 00:11:33,358 [Socketlistener-1] kr.ac.jejumu.caru.core.loadBalancer - 117.17.102.166 : 182014.0

INFO 2011-05-20 00:11:33,350 [SocketListener0-1] kr.ac.jejunu.caru.core.loadBalancer - 117.17.102.212 : 111943.0

INFO 2011-05-20 00:11:33,421 [Socketlistener0-1] kr.ac.Jjejunu.caru.cers.loadBalancer - 117.17.102.104 : 91920.0

INFO 2011-05-20 00:11:33,484 [Socketlistenern-1] kr.ac.jejumu.caru.core.loadBalancer - 117.17.102.88 : 102062.0

INFO 2011-05-20 00:11:33,484 [Socketlistener0-1] kr.ac.jejunu.caru.core.CARULBServiceImpl - SZE ALE MW IP 117.17.102.104

INFO 2011-05-20 00:11:33,484 [Socketlistenerf-1] kr.ac.jejunu.caru.core.CARULBServiceImpl - 117.17.102.104 H &2| 23 HE

INFO 2011-05-20 00:11:33,515 [Socketlistenerd-1] kr.ac.jejunw.carw.core.CARULEServicelInpl - 117.17.102.104 Ml M2l 23 HE &2

INFO 2011-05-20 00:11:36,716 [SockstListensr0-1] Kr.sc.jejumu.caru.cors.CARULBServicelmpl - M2l @% $% -> Ecspec : ecspec_lbs, ZitHIE URT : 117.17.102.162:5501
INFO  2011-05-20 00:11:36,781 [SocketListener0-1] kr.ac.jejunu.caru.core.loadBalancer - 117.17.102.166 : 192014.0

INFO 2011-05-20 00:11:36,843 [Socketlistener-1] kr.ac.jejunu.caru.core.loadBalancer - 117.17.102.212 : 101960.0

INFO 2011-05-20 00:11:36,890 [SocketlListenern-1] kr.ac.jejumu.caru.core.loadBalancer - 117.17.102.104 : 91920.0

INFO  2011-D5-20 00:11:36,937 [Socketlistener-1] kr.ac.jejumu.caru.core.loadBalancer - 117.17.102.88 : 102062.0

INFO 2011-05-20 00:11:36,937 [SocketListener0-1] kr.ac.iejunu.caru.core.CARULBServiceInpl - MEE ALE MWl IP - 117.17.102.104

INFO 2011-05-20 00:11:36,937 [Socketlistensr0-1] Kr.ac.Jjejunu.caru.cors.CARULBServieeImpl - 117.17.102.104 Wl &H2| @3 WY

INFO  2011-05-20 00:11:36,968 [SocketListenerO-1] Kr.ac.jejunu.caru.core.CARULBServiceImpl - 117.17.10z.10¢ M| ®2] 2% dg 22

THFO  2011-05-20 00:11:42, 687 [SocketListenerd-1] kr.ac.jejunu.caru.core.CARULBServiceInpl - H2l R $2 -> ECSpec : ecspec_lb10, ZDHHIZ URT : 117.17.102.162:5501
INFO 2011-05-20 00:11:42,718 [Socketlistener-1] kr.ac.jejunu.caru.core.loadBalancer - 117.17.102.166 : 212032.0

INFO 2011-05-20 00:11:42,781 ([Socketlistener-1] kr.ac.Jjejumu.caru.core.loadBalancer - 117.17.102.212 : 101960.0

INFO  2011-D5-20 00:11:42,828 [Socketlistener-1] kr.ac.jejumu.caru.core.loadBalancer - 117.17.102.104 : 101834.0

INFO 2011-05-20 00:11:42,875 [Socketlistener-1] kr.ac.jejunu.caru.core.loadBalancer - 117.17.102.83 : 92080.0

INFO 2011-05-20 00:11:42,875 [Socketlistener0-1] kr.ac.iejunu,carw.core.CARULBServiceInpl - MBS ALE MW IP = 117.17.102.80

INFO 2011-05-20 00:11:42,875 [SocketlistenerO-1] kr.ac.jejunu.caru.core.CARULEServiceImpl - 117.17.102.89 O] M2l 83 HZ &
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& Java - CABULBServicelmpl.java - Eclipse S|

KGY(117.17.102.166),

7

Aot SgfoldES] 9

=]

R

KMJ(117.17.102.212),

=g,

=]
T

E
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o) Az

Edit Source Fefactor Hyperbola Navigate Search Project Run RCP Book  Window Help
7 F-0-%- | EHG- &S o & X v - £ | @Java =
&5 Mavigator 22 Package Explorer = O | [1) CARULBServicelmpl,,, 2 \m LoadBalancer,java ] S0APMessageCall java P = O 5 Outline &2 im|
5%~ B . 8 BB e
— ' @ 30 7/ String server ip = lb.RRLosdBalancer (iSerwverldx): ¢/ 2FECS 281 -
EREY a . Slp ; i H# kracjejunu.caru.core a
26 ac 17/ String server_ip = lb.RandowloadBalancer(]; // HE - = import declarations
&G fejund 52/ String server ip = lb.WRRLoadBalancer(); // AHE )l_gx\ B 2tEE =4l 5 @ CARLLBServicelmpl
o= canu 33 String server_ip = lb.GALoadBalamcer(); // GA ZHE&| 21822 =4 = o dbeon ¢ Connection
= core =i = ¢ logger : Logger @
Javadoc| Synchronize x BE| of H-=0
App Application i,
INFO 2011-05-20 00:15:03,593 [SocketListenerO-1] kr.ae.jejunu.caru.core.LoadBalancer - Middleware Resource = 117.17.102.10% @ 6230 ~
INFO 2011-05-20 0D:15:03,593 [SocketListenert-1] kr.ae.jejunu.caru.core.LoadBalancer - ALE Resource = 117.17.102.104 : 40767
INFO 2011-05-20 00:15:03,593 [SocketListener0-1] kr.ac.jejunu.caru.core.LoadBalancer - Total Resource = 117.17.10%.104 : 383178.0
INFO 2011-05-20 00:15:03,593 [SocketListener0-1] kr.ae.jejunu.caru.core.LoadBalancer -
INFO 2011-05-20 00:15:03,593 [SocketListenerO-1] kr.ae.jejunu.caru.core.LosdBalancer -
INFO 2011-05-20 00:15:03,625 [SocketListener0-1] kr.ac.jejunu.caru.core.LoadBalancer - 117.17.102.89 ALE Server Resource Collection
INFO 2011-05-20 00:15:03,640 [SocketListener0-1] kr.ae.jejunu.caru.core.LoadBalancer - Hardvare Resourse = 117.17.102.89 : 351190
INFO 2011-05-20 00:15:03,640 [SocketListenert-1] kr.ae.jejunu.caru.core.LoadBalancer - Middlevare Resource = 117.17.102.89 : 5500
INFO 2011-05-20 00:15:03,640 [SocketListener0-1] kr.ac.jejunu.caru.core.LoadBalancer - ALE Resource = 117.17.102.88 : 11773
INFO 2011-05-20 00:15:03,640 [SocketListener0-1] kr.ae.jejunu.caru.core.LoadBalancer - Total Resource = 117.17.102.89 : 368463.0
INFO 2011-05-20 00:15:03,640 [SocketListenerO-1] kr.ae.jejunu.caru.core.LosdBalancer -
INFO 2011-05-20 00:15:03,640 [SocketListener0-1] kr.ac.jejunu.caru.core.LoadBalancer -
INFO 2011-05-20 00:15:03,640 [SocketListener0-1] kr.ac.jejunu.caru.core.CARULEServieeImpl - $1EE ALE MH IP = 117.17.102.104
INFO 2011-05-20 00:15:03,640 [SocketListener0-1] Kr.me.JjeJjunu.caru.core.CARULBServieelmpl - 117.17.102.104 Ol M2| 23 HE
INFO 2011-05-20 00:15:03,687 [SocketListener0-1] kr.ac.jejunu.caru.core.CARULBServiceImpl - 117.17.102.104 O H2| 2% HE &=
INFO 2011-05-20 00:15:06,625 [SocketListenerO-1] kr.as.jejunu.caru.core.CARULBServieeImpl - M2l 83 SF -» EcSpec : ecspec_lbes, ZUHHIE URI : 117.17.102.162:5501
INFO 2011-05-20 00:15:06,625 [$ocketListener0-1] kr.ae.iejunu.caru.core.LoadBalancer - ###4##HHENENGEE GhloadBalancer WHENEENUHERBENBEN
INFO 2011-05-20 00:15:06,625 [SocketListener0-1] kr.ac.jejunu.caru.core.LoadBalancer -
INFO 2011-05-20 00:15:06,6587 [SocketListener0-1] kr.ac.jejunu.caru.core.LoadBalancer - 117.17.102.166 ALE Server Resource Collection
INFO 2011-05-20 00:15:06,703 [SocketListener0-1] kr.ae.jejunu.caru.core.LoadBalancer - Hardvare Resource = 117.17.102.166 : 446845
INFO 2011-05-20 00:15:06,703 [SocketListener0-1] ke.ac.jejunu.caru.core.LoadBalancer - Niddleware Resource = 117.17.102.166 : 5372
INFO 2011-05-20 00:15:06,703 [SocketListenerO-1] ke.as.jejunu.caru.core.LoadBalancer - ALE Resource = 117.17.102.166 : 9269
INFO 2011-05-20 00:15:06,703 [SockecListener0-1] kr.ae.jejunu.caru.core.LoadBalancer - Total Resouree = 117.17.102.166 : 461486.0
INFO 2011-05-20 00:15:06,703 [SocketListener0-1] kr.ac.jejunu.caru.core.LoadBalancer -
INFO 2011-05-20 00:15:06,703 [SocketListener0-1] kr.ae.jejunu.caru.core.LoadBalancer -
INFO 2011-05-20 00:15:06,765 [SocketListener0-1] kr.ae.jejunu.caru.core.LoadBalancer - 117.17.102.212 ALE Server Resource Collection
INFO 2011-05-20 00:15:06,765 [SocketListener0-1] kr.ac.jejunu.caru.core.LoadBalancer - Hardvare Resource = 117.17.102.212 : 340711
INFO 2011-05-20 00:15:06,765 [SocketListener0-1] kr.ac.iejunu.caru.core.LoadBalancer - Middleware Resourse = 117.17.102.212 : 5499
INFO 2011-05-20 00:15:06,765 [SockecListener0-1] kr.ae.jejunu.caru.core.LoadBalancer - ALE Resource = 117.17.102.212 : 10748
INFO 2011-05-20 00:15:06,765 [SocketListener0-1] kr.ac.jejunu.caru.core.LoadBalancer - Total Resource = 117.17.102.212 : 356859.0
INFO 2011-05-20 00:15:06,796 [SocketListener0-1] ke.ae.iejunu.caru.core.LoadBalancer -
INFO 2011-05-20 00:15:06,786 [JocketListensr0-1] kr.sc.iejunu.caru.core.LoadBalancer -
INFO 2011-05-20 00:15:06,812 [SocketListener0-1] kr.ac.jejunu.caru.core.LoadBalancer - 117.17.102.104 ILE Server Resource Collection
INFO 2011-05-20 00:15:06,828 [SocketListener0-1] kr.ac.iejunu.caru.core.LoadBalancer - Hardvare Resource = 117.17.102.104 : 318508
INFO 2011-05-20 00:15:06,825 [SocketListener0-1] kr.ac.jejunu.caru.core.LoadBalancer - Middleware Resource = 117.17.102.104 : 6291
INFO 2011-05-20 00:15:06,828 [SocketListener0-1] ke.ac.jejunu.caru.core.LoadBalancer - ILE Resource = 117.17.102.104 : 42255
INFO 2011-05-20 00:15:06,828 [SocketListener0-11 kr.ac.jeijunu.caru.core.LoadBalancer - Total Resource = 117.17.102.104 : 367054.0
INFO 2011-05-20 00:15:06,825 [SocketListensr0-1] kr.sc.iejunu.caru.core.LoadBalancer -
INFO 2011-05-20 00:15:06,828 [SocketListener0-1] kr.ac.jejunu.caru.core.LoadBalancer -
INFO 2011-05-20 00:15:06,575 [SocketListener0-1] kr.ac.jejunu.caru.core.LoadBalancer - 117.17.102.89 ALE Server Resource Gollection
INFO 2011-05-20 00:15:06,875 [SockecListener0-1] kr.ac.jejunu.caru.core.LoadBalancer - Hardvare Resource = 117.17.102.59% : 383176
INFO 2011-05-20 00:15:06,890 [SocketListener0-1] kr.ac.jejunu.caru.core.LoadBalancer - Niddleware Resource = 117.17.102.89 : 5538
INFO 2011-05-20 00:15:06,590 [SocketListener0-1] kr.ac.jejunu.caru.core.LoadBalancer - ALE Resource = 117.17.102.89 : 12029
INFO 2011-05-20 00:15:06,890 [SocketListener0-1] kr.ac.jejunu.caru.core.LoadBalancer - Total Resource = 117.17.102.89 : 400745.0
INFO 2011-05-20 00:15:06,890 [SocketListenerO-1] kr.ac.jejunu.caru.core.LoadBalancer -
INFO 2011-05-20 00:15:06,890 [SocketListener0-1] kr.ac.iejunu.caru.core.LoadBalancer -
INFO 2011-05-20 00:15:06,890 [SocketListener0-1] kr.ac.jejunu.caru.core.CAiRULBServiceImpl - SHE aLE M| IP = 117.17.102.212
INFO 2011-05-20 00:15:06,890 [SocketListener0-1] kr.ac.jejunu.caru.core.CiRULEServiceImpl - 117.17.102.212 Ol &2l @ MY
INFO 2011-05-20 00:15:06,921 [SocketListener0-1] kr.ae.jejunu.caru.core.CARULEServieelImpl - 117.17.102.212 Ol el 23 HE 2@
~
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4 Arolth

- <xml=
<ALEServerlD>NYS_ALE1 </ALEServerIlDz
<ServerlP=117.17.102.104 =/ServerlP =
- <HardwareResource=
<ProcessCount=45</ProcessCounts
<TotalMomory>=322212 </TotalMomaory =
<JavalseMomory =71120</JavalseMomaory >
<TotalCPUUse=99.0</TotalCPUUse =
<CPUUse=0.75234437 </CPUUse >
<HeapMemoryUsage>=9576 </HeapMemorylsage >
<MNonHeapMemaorylUsage>=23891 </NonHeapMemoryUsage >
<AvailableProcessors =4 </AvailableProcessors =
<TotalPhysicalMemorySize >2097151 </ TotalPhysicalMemorySize =
<FreePhysicalMemorySize =2097151 </FreePhysicalMemorySize =
<TotalSwapSpaceSize 4194303 «/TotalSwapSpaceSize >
<FreeSwapSpaceSize >4194303 </FreeSwapSpaceSize»
<CommittedVirtualMemorySize >50540</CommittedVirtualMemorySize =
<ConnectionSpeed=>3</ConnectionSpeed>
=/HardwareResource=
- =MiddlewareResource =
<DBConnectionCount=790</0DBConnectionCountz=
<ThreadCount=28</ThreadCountz
<PeakThreadCount=30=/PeakThreadCountz
<DaemonThreadCount=12</DaemonThreadCount:
<TotalStartedThreadCount=33</TotalStartedThreadCount:=
<l nadedClassCount>4259</LoadedClassCountz
<lnloadedClassCount=9 </UnloadedClassCount >
<TotalLoadedClassCount>4268</TotalLoadedClassCountz
=/MiddlewareResource =
- <Al EResource>
<lLogicalReaderCount>4</LogicalReaderCount:>
<ActivedLogicalReaderCount=0</ActivedLogicalReaderCountz=
<ECSpecCount>=62</ECSpecCount:
<ActivedEventCycleCount=0</ActivedEventCycleCount>
<EventCycleDataCount>842</EventCycleDataCount:
<LogicalQueueCount>4</LogicalQueusCount:
<EventQueueCount=0</EventQueueCountz
<L ogicalQueueSize=2079 </LogicaljueuesSize >
<EventQueuesSize=0</EventQueLeasSize =
<fALEResoUrce >
<fxmlz
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