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ABSTRACT

Service-Oriented Architecture (SOA) is emerging as an effective approach for developing applications by dynamically discovering and
composing reusable services. Generally, the benefits of SOA are known as low-development cost, high agility, high scalability, business
level reuse, etc. However, a representative problem for widely applying SOA is the performance problem. This is caused by the nature of
SOA such as service deployment and execution in distributed environment, heterogeneity of service platforms, use of a standard message
format, etc. Therefore, performance problem has to be overcome to effectively apply SOA, and service performance has to be measured
precisely to analyze where and why the problem has occurred. Prerequisite for this is a definition of a quality model to effectively
measure service performance. However, current works on service performance lacks in defining a practical and precise quality model for
measuring performance which adequately addresses the execution environment and features of SOA. Hence, in this paper, we define a
quality model which includes a set of practical metrics for measuring service performance and an effective technique to measure the value
of the proposed metrics. In addition, we apply the metrics for Hotel Reservation Service System (HRSS) to show the practicability and
usefulness of the proposed metrics.
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Fro] e g2 71 £2 e A%g e A& 9rdt.
MsgResDelivTime=MsgResDelivEndTime -

MsgResDelivStartTime
(MEY 13) WA &7 AN HEY

42 Mu|A X2|2F (Service Throughput, STP)

Huj 29 5o 4ES F F dE 84 F shE A
2 AP Folth, Mulx AFE AR @9 AL X A
Hl 27 wre g e digjA ey Be AHAE AP
F A= A%, 2 AYd HHl29 £5 FHse WEHI
o Mula HeZe SrvTumaTime 3 Au|27F A5
g Mo A%d YA ARBAIL ok AHlE A
Z WEZdL WEZ14s} Zo] &$] AlZHUnit of Time) B
Hegle Au2~ 239 4 (Number of Completed Service
Request, NumofComplSrvReq)2 ZA€th (MEZ 14)90A4
Bwol &3] A7e o7 F7e A w97t 2 F ok
BE GA e Yixx (nanosecond), 2] Z(millisecond),
%(second), E-(minute), AlZHhour), =& 8-F(day) GH=
Ale] &4 T HEFHog TS Auls S A
gels A$7t gubgoelt. wEkA, a9 ARIE A
9l Mulx Q3o Bee SrvTumaTime?} Zob A=l

2 9%g vk B AHl2 HHFY B4 AHl: 8
Ho|l EojoE A4 AT 2FH Mul29 $7 A A
Zro] ;B H A k7] wEel, Mulx A ol webA
SrvTurnaTimeo] Aul#gttn & & AT SrvTurna
Timeol 23 4FE Frh

Number of Completed Service Request
Unit of Time

(MEY 14) Mul2 ALF WEY

STP =

SrvTunrTimee AH| 2o oig dhte] 84& A ste
g dehg wg AIst Hxug FAse BHolHE,
STPE o] Azt drhg B 4o AH|2E ATE +
A=UE 2As= BHolBR, AR} &% (Capacity)®] #
Hoz B & qrt (MEY 1494 EA A" Au)x
834 4= WSDL (Web Service Description Language)
elFol 2ol A FAHE Aul2rt AFHoz AT
939 £2 yehig Mulx HFe g Hs 0 2
9 2 AL g 7Y, Mula Aol =& & 7HE
S YE AL 9u|did. =3 An|27 gt
S AT F YeAE iy g2 AHA

¢

Jhu

OB £
s

tt
2
o
5
0o

5. 45 HEZ S3JI¥

B B Me 430M Hd WELYS o] gt HT &
£H02 AHlA A5E ZAsE 7IHE Bt 43M
Agtdl WEEY Foll AAl At FES 7T toldE
(Direct) MEZ 3} o]g|g WEZYS o]&ste] AXEE o]
9 E(Indirect) MEZYLZ TAHH, ol2jd To|dE HEY
S E3lo] RE Qrjo|dE vEZo] AT Mt & B
dHE AA A @& JHEd Zad HEH
MsgRegDelivTime, DocDecoProcTime, SrvAdapTime,
SrvTaskCompTime, DocEncoProcTime, InterRegDelivTime,
ThinkingTime, InterRespDelivTime, MsgRespDelivTime,
STPell WiajA gk dojet 7IHS AAE.

5.1 MsgReqDelivTime &8

(28 DolA Mulx AAZAo|AZ o2 HE AMulA 2%
o] AE W Mu|A 23S Buj7] Ao |2 ojFeAA
Zo|A] AR &4 Ado] AP, Aulx 9 AFA TS
get ServiceStartTimeS o]&3te] d&th 1 Fol& AHlx
QAE Agsta, AulA 24o] GFEHW AH| 2 AHZelA
getServiceEndTime S ©] 438t Aul~ 83 FRAME €=
. o] 2 7oz Aulx 84 AFAT FEAIY AR
2 F3}o] MsgReqDelivIimes &



< < PseudoCode> >

Interaction Request Delivery Occur // &35 8 & #% g/g
//Server Side +
Sarting Interrelation Request Delivery / 4/ 55 5{& 2 é,’ {f&x/«;v
SartTime = Call InterReqDelivaartTime(); < — )
//Server Side

//Client Side

Ending Interrelation Requedt Delivery # 4 8%/& R& {15 F&
EndTime = Call InterReqDelivEndTime();<

//Cliert Side

Return EndTime - QartTime;

Double InterReqDelivStartTime()(
StartTime = getReqDeliveryStartTime();
/EBEE 28 TSI A2
return StartTime;

Double InterReqDelivEndTime(){

EndTime = getReqDeliveryEndTime();
—————————— & /E2LE 28 Hs F2 M
return EndTime;

(32! 4) MegRegDelivTime ZXH2 $I8+ Pseudocode

5.2 DocDecoProcTime &M

(29 5)oA AMulx 2Ho] 45 H Fo] MuH]2HAM A
2 dYARE fagsy] Y8 A gmg ZEAxv)
B, SN FA4 tzg AHgrt AYdgda fay
Al ZA7HE getDecodingStartTimes o] £3t9 deth o
Fo tzd fAo] 43 Hu, dgo] g4aHH AW
Me Yad Z8A7S getDecodingEndTimes ©]&3}¢]
et o]& Vwe g Iy A AL FEATY AT
A& T34 DocDecoProcTimeS 9+

Client Side Application //Serialization rules

- Smng title = “book 1*
o Int Price = 30000
Z )
/ Double DocDecoProcStartTime(){
H StartTime = getDecodingStartTime();

< < Pseudo Code> > 7 == // E|2E AEAI2
Document Decoding Occur // XML £41 /25 %Y, A return StartTime;
//Client Side bl ).
Starting Document Decoding // £/2 8/ A/& <~ _ A SOAP Message
StartTime = Call DocDecoProcStartTime(); <~~~ 7
A Client Sige L] <title xsitype = “xsd:String “>book </title>
5x-c-m Decoding // £/28/ 4 <€~~~ <price xsitype = “xsdlint">30000<price>
/Server Sid )
wmnwummﬂqsg:ne_-\\ Server Side Applicatic rializatic
EndTime= Call DocDecoProcEndTime() <~ |\ i Appicatioc /fpesentiatin
//fServer Side R [t String title = “book 1*
Return EndTime - SartTime; Int Price = 30000

\ )

.78 Double DocDecoProcEndTime(){

L EndTime = getDecodingEndTime();
T~ /0aY FeyH
return EndTime;
)
=X 9|5
(23 5) DocDecoProcTime &S I8 Pseudocode

5.3 SrvAdapTime &4

(" 6)olA A2z} Mu) A 4n)|zte] @ FAM] we) &
3hd o Aulx ofglgjo] o] WAE B Mu|AZd| e AH|A
oejo] o] A= ojEold AZA7S getAdaptation
StartTimes o] &3le] A=) 1 Fo= ofdgo]Mo] Ay
i, Aggo] ATHW MuZoME getAdaptation EndTimeg
o]-g3lo] offlElold FEARME Peth o2 sukoz ojdEo|A
AR FEAITE] AIZEREE F819] SrvAdapTime s 9=

Double SrvAdapStartTime(){

e Petilo Codes s StartTime = getAdaptationStartTime(),

~ 0] AJZIAIZH

/
Serting Adaptation / ZEf0/ 4% | !
RartTime = Call SrvAdapStart Time(); <]
Ending Adaptation #/ O/ E/&/0/4 &
EndTime = Call SrvAdapEndTime(); < - Double SrvAdapEndTime(){
//Server Side & EndTime = getAdaptationEndTime(),
Return EndTime - SartTime; T /YEEHOY FRAZ
return EndTime,

(3%l 6) SrvAdapTime ZXE 25t Pseudocode

54 SnTaskCompTime &H
(2" DA Myl Blaa AR ujx Aue) o
Ze Aozt FaAtgo] dojuhy] Ao WAEH Mu=

AME Mul2 ga37t FREn Aus gaa AFALe

21
=1

fo

SOA MHIA &5 =3 28N FEZY 241

mjo

get Service TaskCompStartTimes ©]€3te] A=t} 1 %
of Mulx gj237t Ade] Hiu, dgo] ghxHW thA A
W&o A getServiceTaskCompEndTimeS ©]-&3te] Au] A
Ha3 FEARE deth o8 7tz Mulx gia3a
A3 AFARER FEARY ARAFE FE Sy
TaskCompTimes A=th 2g)a AAl Lo ToA A3
H A& HAIE Activity #1, 2 283 #4 o)t}

Double SrvTaskCompStartTime(){
StartTime = getServiceTaskCompStartTime(); // A/ 2 EfA3 AJS{AIZF
return StartTime;

< < Pssudo Code> > 1-
Service Task Computing Occur// A2 B3 %4 77
//Server Side
~ Starting Service Task Computing // 474/ Ef23 4/3

_ | startTime = call ST
2227"|_ Ending Service Task Computing // Af4/A E43 F&

—-|- EndTime = Call SrvTaskCompEndTime(ec. — ____ _
//Server Side Sz,
Retum EndTime - SartTime; g

Double SrvTaskCompEndTime()(
EndTime = getServiceTaskCompEndTime(); // AftjA EfA3 FEAIZF
return EndTime;

(3% 7) SrvTaskCompTime EAE 98t Pseudocode

5.5 DocEncoProcTime &8

(28 8)llA A2 BlAAE FFo] Au|x of
Aoldel o] ad w Lu|AoA] BaF HRE <
7] 9jske] Aujx o) Aol e £HF ARE 3y
doF doth wekd MHFeME B4 A3y AFrt A
139 3 AFAHE getEncodingDoCStart Time S 9]
&3te] deth 1 o Azgo] Adgm Ao 5455]“4
oAl B ZEolA getEncodingDoCEndTime S o] 43} 913
9 Y FEARES dET o8 e dag Ay Az

g

O

l~

A} FEAIZEY AIZEE 89 DocEncoProcTimes &
=t B3, 299 AHL Hx A} fA=E Serializesst
1 oJA& YA XML ParserZ 0]%3}04 BAeta, THA|

2% sl A 6] o o B 9% 2
NEERR ERIEECRIE PRt

/u--{ Encoding Sart | XML Parser |
7 e - ToRae
1/ v
/ St

o i Double DocEncoProcStartTime0!
Document Encoding Occur// XL £4f €13 5 @4, ouble DocEncoProcStartTim
eorversid o a4l _ .| stanTime - geténcodingStartTime:); // /& A/&f4/ 2t

Starting D ocument Encoding/ 9/ 5/ A/ é A = return StartTime,
Call 2

Encoding Execute // 9175/ &%
Ending D ocument Encoding/ P/ A5/ F& €~ — _ _

SOAP (XML / HTTP)

EndTime= Call DocEncoProcEndTime(): <. S1 B
/Server side L St Trengot | Seridizers |
Return EndTime - QartTime; .| ¥ ¥
\ [ soAPparser | [ bvaMethod |
! v
\ [ XML Parser ] [(EncodingEnd |
\\\ Double DocEncoProcEndTime(!
~o|  EndTime = getencodingEndTimes; /025 & 4/2
return EndTime
=2 o5
(328 8) DoeEncoProcTime ZXHS /8t Pseudocode

56 InterReqDelivTime &4

(" 90lA Az B2E7} FHEHA A2 o] Zg]
Aoldell Ml 23g B o MySqNE 432e 23
deo] HPen H324¢ 8% HE AFANS getReq
Delivery StartTime S o]-§3to] de=t} 1 3o 4524 84



242 ZEXeISt==&X D M15-DT HI2=(2008.4)

o] A¥H 1, AFo] a5 T ABZol|X getReqDelivery
EndTimes ol&3t] 4328 83 A% FEAILE ¥ttt
ol 7|WeE 3L 84 AF AFNDFH FERAR Al
e 7819 InterRegDelivIimes 9+

< < Pseudo Code> >
Interaction Response Delivery Occur // 453/ & SE H% Elé!

Double InterResDelivStartTime(){
StartTime = getResDeliveryStartTime();

//Client Side =i HEZHE SETSAY AN
Sarting Interrelation Response Delivery / 4/ 24/ & S £ b ES A/ 4 return StartTime;

SartTime= Call InterResDelivatart Time(); < — — " }

//Client Side

//Server Side Double InterResDelivEndTime(){

Ending Interrelation Request Delivery // 43 %/ & £ F& 5&
Call InterResDelivEndTime(); <.

EndTime = getResDeliveryEndTime();
VEBEHE SH HE F& AU

//Server Side return EndTime;
Retum EndTime - SartTime; }
(32! 9) InterRegDelivTime Z&2 2/8t Pseudocode

5.7 ThinkingTime &8

(2 10904 Auj= oA F Aol AdA AMu|2=25H &
He e MulA LHAE MU AR SHE T B o
Mu| 2 o] Zg|A o] dZo| A= ThinkingTimeo] HAH 11, AH]
2 o]Z@Ao]AoA ThinkingTime A|ZHAIZHS: getmnkmg
StartTime2 ©]-&3to] deth 1 Fo ThinkingTimeo] 43
g3, Ago] gzEd Al Aula oFEAoAZ A
getThinkingEndTime ©]43t%] ThinkingTime FEAIZHE
At} o2 7|¥ro 2 ThinkingTime AZAIZH F8A17H
Al ﬁx}s T3t ThinkingTimeS 4+

Double ThinkingStartTime(){

i : StartTime = getThinkingStantTime();
i o = =1 I CBIJAJ2F AJSIAIZE ~
et return StartTime; \\
V -~

L ]
< < Pseudo Code> > /

ThinkingTime Occur // L7/ A]7} 24 4

Sevices ‘«%9 J/Clent Side e
. SQarting Thinking Time # ¢f.7/ A/% A/g»’

SartTime= Call ThinkingartTime(?’

Thinking Time // £f/7/4/2F

Ending Thinking Time // T 7} & 4|2t

EndTime = Call ThinkingEndTime();

//Client Side Biice:
Return EndTime - QartTime; R
Double ThinkingEndTime(){ ‘l
EndTime = getThinkingEndTime(: 7
F——- v aruzsein ¥

return EndTime,

)

(32! 10) ThinkingTime Z&& 28t Pseudocode

5.8 InterRespDelivTime &3

(29 1DAA Mu|x o] EgA o) ol Aulx B2 87
o gt S B w Mulx o] ZgA o] HZoA F3 AL

St Hdo] Ags T Hulx o) Fe| A o] Mo A AH|A MHFO
2 2ok Bl o) A5 2k S A4 AFAREE getResDelivery
StartTimeS ©]&3te] etk 1 o) Aaag SHo] A
Ha, AFo] gRHH "1‘51%011*1 getResDeliveryEndTimeS
ol g3t A5 AE S AF FEARNE dEth o] 7P
2 A53E 9 A4 AN Y FEATY ABAE T3t
o] InterRespDelivTimeS ¥ &t

Double InterResDelivStartTime({

StartTime = getResDeliveryStartTime();
=] N2 HE SEEAH A2
return StartTime;

< < Pseudo Code> >

Interaction Response Delivery Occur // 4 &4/& SE HZ 2Y
//Client Side -
Starting Interrelation Response Delivery // 4/ 4/.8 :—3,,/’.3’,{/?"
SartTime= Call InterResDeliv&artTime(); <— — }
//Client Side
//Server Sice Double InterResDelivEndTime(){

Ending Interrelation Request Delivery / /2 4/ & S& 15 52 EndTime = getResDeliveryEndTime();
Call IntorResDelIVENATIM(); € - ~ == e e o e e e e of e o] WHERE 2L HE £8 A
//Server Side return EndTime;

Return EndTime - SartTime;

}
(32! 11) InterRespDeliviime &2 2I8t Pseudocode

5.9 MsgRespDelivTime &%

(¥ 12) WHBV\ M S A Ar|& o FEAoldFo
2 AR S/ AEES B o Muja Ao fAR|
SH Heo] AHIygHiu, wHAR T HAE AFAE
getMsg Res StartTimeS ©]§3te] derh I Fo tA]R]
SHol AFHL, HAEo] A5HUE Mu|2 oFEAo|AZ
A getMsg ResEndTime S ©]&3le] WAz S8 A% T35
AlZHE @t ol& VRt R WAIR §9 AF A|FAIZHY
Z a7+ A7HaHE F8ke] MsgResDelivTimes {&th.

< < Pseudo Code> >

Service Response Occur /A 8E &4
//Server Side t-—
Starting Tranamit Service Response / A4/ 55/,4/,{
StartTime = Call MsgResDelivStart Time()< — —
//Server Side

HClient Sde Double MsgResDelivEndTime(){
Ending Transmit Service Response / A/6/A 8 E F& EndTime = getMsqResEndTime();
EndTime = Call MsgResDelivEndTime(); < — — — ———— 1 VAE A 85 FEAIZH

/(Client Sde return EndTime;

Return EndTime - SartTime; )

Double MsgResDelivStartTime(){
StartTime = getMsqResStartTime(),
//AE(2 8 E AIRIAIZF
return StartTime;

(32! 12) MsgRespDeliviime SXg 2I8t Pseudocode

510 Md|A X2|2F (Service Throughput) &3
(23 13)9ASTPE 558 ¢ AHl& FolA 830 ¢5
H FE BT ol A A7 7]E0] H= Unit AlZFOE
Urd STPE 33 & 4 Itk a8la STPE 513444 H
59471A 9] Azt & & e 2 AR Azt 4
iy Be AH|2E HY & F e ARE S5 Itk

<<Pseudo Code>>
Service Throughput Occurs // A1H]2 2] & @4
Double Compute STP (){
Total = getNumberofCompletedServiceRequest()
/) A&FoZ Aejd AA Au]29 +
TotalServiceRequest ++;
} //Server Side
Time = getUnitof Time // A]ZH#l(nanosecond
or millisecond or second)
Return TotalServiceRequest / Unitof Time
}

(322! 13) Service Throughput 82 28t Pseudocode

6. AT

B AdAe HEYY FEAH HE4E HAF7] A
A, &9 o Au|x A|~¥ (Hotel Reservation Service
System, HRSS)& T&3t 1, HRSSO| #l¢td WEHI =
A71M e A4 AHATE S £ AHA TN
HA HRSSY 4347 Aved dsteq 7]l&Estn
HRSSel 443 WEZ S 2#E 7@

6.1 AlLtz|2
2 "N At dToA AH&d HRSSS L3873



AYg e tiste 7lestn, Aveg e FAS <E >3
2tk HRSS AlugldA 71&d (DA 6)9 #4L& 3
o] B3 Auj2Ql v 2Y2s T2 A A (Business Process)
2 AFHY, o] BF Mulag o7 dd Au2e &
2o oA st

CE 1) 32 o ME|A AI2EI AlL2|2

M) Aulz auAE dgdd sde doss] 98
D/PWE deste] HRSSOl A43tx, 599 57, % %
7, B4, o3 71 5 ez auR} A8 39
2 dofahr Yod 3RE 499U (2) HRSSE A
2 av|Re] DB 1Mo ofgRe &9 A 3
~E% 43 542 BABT (3) HRSSE Aulx i)
AzyE ddd 4ng Jes 39¢ A48T 9
Aush QAake sdo] G A%, Aul2 2H%e DE
Aoz g dof JAEdE BAse] Azt &
d Z2EE RAFEH (4) HRSSE $H FH2EE 1
of 7o, 59 22E FIH AA A% F5w 59¢ A

A ok o] st An|ate] MElS Y Po} &
B2 dEd 3dS ot f)dFd 5 JEE 59
dof anAel A & dt

T98AYA: HRSSE AHl~ &Mz AF  (Service
Consumer Layer), AJH]2 A% (Service Layer) 3} Zo] 27§
o AFoz T gtk Ayl 2R AFE AH|x
aH|ZEe] AH| 2 oA o] Ho] wjA] EHo|gln AH|A AF
de 39 oo AMujxrt wix] =Hojqlth HRSSS] 7 AF +
7 A3E A% sl=dd 342t Zoh CPU (9
HE]Y 34GHz), Memory (1GB RAM), OS (MS Windows

®)

s

(—E Receive |

| eSS MDA

iw & Analyze User Profile

\’\[f Get Hotel Information }
( ; (5) § ©) D)
(B)f\@ Reserve Hotel L

e ©
| €] Reply |

®) ‘
C D WSDLMHIA QIEHOIA

ﬁ MHIA A

(38 14) HRSSe| HFE

_(2) .. © ©

@ L. © © ® Woo\(B) Sgzs
® ;&Find Hotels | = ENTESZ Aﬂ-//éb

@ @ . © O

(1)2)3)@4)5)6): MHIA AlLtel2
A)BYC)D)BEFG)H)!): H3E HES

2y Y N oEg

SOA MHIA &5 =3

o

ot 288 FEZ2E 243

XP), Network (Ethernet 10BASE-T) &2 TFAEo] 9o,
7t AL 2YAHY SHAHAA wA] HATh

(29 1494 (A) ~ DE HRSSY AsE SAH}7] Y3t
o 449 WEZL 7|&d Aot F&E WEHL 434X
Aeolg mEZS 7]wtoz Ft} (A)E MsgRegDelivTime
Egolt}, Mu]2 oA ol o] H2Ux T2 ID/PW
o} 39 oo Had HRE AL A HAAE B
W AEAEE SAs7] A8 HE4" WEHo|th (B)e
DocDecoProcTime HlEZ 02 AMu|A o]E A o] T+ H]
ZUs 22 502 R Agd EANES UIE}
£ 4 2ge NS 3437 98 288 HEY. (O)
£ SrvTaskRespTimel 2, H|ZYA T2 A 29 7} 858
FYse b 28HE NS A3 8 Fed WEY
olty. (D)¥ DocEncoProcTime® 2, H|ZUZA ZZA A
Zt 8550 &4 AH2ES 3E37] Y3 "ad HHE
A=Y ded £285HE NS 54T 530z ZLd o
EFolt}. (E)+ InterRegDelivTime WIEY O 24 H|ZYX
Z2A2Y &FdA Aux AHE ME|2E 3F87] 9
ste] 84S B o 28HE AR EA HE5A3 v
ZYs Z2A2 FA oFAoAN Z2agoez 9F
<+ Bd 9 LaHE AR FAHA HE&I4A F)
ThinkingTime 2. 2A], H|ZYXA Z2A A BF FoA o=
gAoHd Z2adoez 93S Bl & SHUIIAL EAd
Ag43l9th (G)E InterRespDelivlime©. & o] Zg Aol =
2aYPdA 7S H2Y2 Z2H20] 502 AT o
AQ5E A SR HL3A1, MulA A lE AH]
22HE 9o H|2Y2 Z2 A2 5o A4E ¥ &
£HE Al 240 HEHAY. (HE MsgRespDelivTime
SBA HZYZA ZEA2 FdA oEgAoH T2y
o2 & HARE AL d 228E AT 2FHE 9
o] H&389tt. (D& SrvTask CompTimel ZA], AH] A

£

®) By
TIERIY 24

N EES- IS
(0]

SEH




244 B=EXelS2l=2XI D M15-DH M2z=(2008.4)

Hue) Mulzg Badgo] sRuEY £a5HE AL
4e galed Aeadn
(2% 14% HRSS Avelest 448 AFY 2dd

HRSS9| **%% 437 34 Aed dEYS Ve
Zoltth. (1) ~ (6)< HRSSY Ay ee w471 A#E =
2o A 01— 24 WBH=AE 2 Aol (2¥ 14)
dA (1) Aul2= &Aool IDPWE 3t 3d
dof HAYA ZEArd HIetn, 39 oo L
ARE "2Y2x ZZA 2 Adste FAHolth 2 4

g ofoti g 7juto g ALgzte] ZEugs BART Hj=
Ys T2 A2 Ahga z29d 4 &5 (Analyze User
Profile Activity)S A&sd, #4 Zzvd BE4qu2~ 7
FUEY} AgPozA AHEAY ZEads E4d0 )
L Aulx 2HAZEE dEE FRE Ner ¥R 59
S = 39 #AY Mu2E 3E3}ed, 59 A EF
(Find Hotel Activity)E F3go2H 39 HA Au|27t
329t DE AAY 38 39 Y2EE WolA o 7}
58 38 39S ARSI, o] ARG LHACA Ho F
o2 Anae 94yE vtk G d9F 39 g
ARE 2uAolA 4 o}, d<F ¥ &F (Reserve
Hotel Activity)E F3o24, 39 N Aul2d 23&
B 3ddS FPect (6)2 dFd FRE AHE &
B Aol A Agsle AHE AT F YEF ot

62 Mul2 A5 At
¥ AIAE 6184 HRSS Avel ool 448 WED
g olgale] Ao A7 @ MO sfe] AAHA Ay
2 g%-g— A (29 HE AN2 4T %7} e

Az
e -
o
_ M

PR uﬂws} 4 Ay
@ Mase dngZEe N6 2

g 28 A AM A%

Hase dugEe

71ed Aol

<E 2>& HRSSY AHl= H%FE& A3 934, ()
~AD7HA Y HEZ a3 dlojE FEFH wE F
£8 2An @S JlEstn ok WEH Fad bolHE
& H2Y2 2229 9 Mujzdx SHE dolE g
Eoly, <E 294 7]€d DA AD7AR Y &3 AE
2 3] SrvTumaTimes
ElSoltt. 9 AMuA 9E By H|=
o 94d Mul2E AX F3E 2 o] 52 w7iA 9
A d AQAEE 33 Aotk FAHE AT dolH Y

373371 A AR o]
Us Z2AA

BelE AT ARYS 2ol Astel ez UAE S

st HFHo2 AMu29 SrvTumaTimed <JF 2>&
7luke g2 Aibd,
(E 2) HEE =8 H1t
289 Az
Eg Al ZFA ZF FEAIZF (EndTime-
Start Time)
(1) MsgReqDelivTime | 421286016988059ns | 421286027163244ns 10175185ns
(2) DocDecoProcTime | 421286027163245ns | 421286035245672ns 8082427ns
(3) SrvAdapTime 0 0 0
(4) SrvTaskCompTime | 421286035245673ns | 443992546492426ns | 22706511246753ns
(5) DocEncoProcTime | 443992546492427ns | 443992554574854ns 8082427ns
(6) InterRegDelivTime | 443992554574855ns | 443992564750040ns 10175185ns
(7) ThinkingTime 443992564750041ns | 443999564750041ns 7000000000ns
(8) InterRespDelivTime | 443999564750042ns | 443999574925227ns 10175185ns
(9) DocDecoProcTime | 443999574925228ns | 443999583007655ns 8082427ns
(10) DocEncoProcTime | 443999583007656ns | 443999591090083ns 8082427ns
(11) MsgResDelivTime | 443999591090084ns | 443999601265269ns 10175185ns

)i
return SRVAdaptationTime;

return DocEncoProcTime;
}

public double computeSRVAdaptation Time(CollectedData data){
SRVAdaptationTime = data.getTime_Finish_ServiceAdaptation() - data.getTime _ Start_Service Adapt ation(

public double computeDocEncoProcTime (CollectedData data) {
DocEncoProcTime=data.getTime_Finish_DocEncoProcTime()-data.getTime_Start_DocEncoProcTime();

public double computeSRV TurnaroundTime() {
doubletotalSRT= 0;

(OF I

+ docEncoProcTime + msgRespDelivTime;
return SRV TurnaroundTime;
1

double msgReqDelivTime = computeMsgReqDelivTime( );
double docDecoProcTime = computeDocDecoProcTime( );
for (inti=0; i < SRVResTime CalList.size(); i++){
SRVResTimeCalculator SRVResT = (SRVResTimeCalculator)SRVResTimeCalList.get(i);
totalSRT+= SRVResT.getSRV TaskResponse Time();

double docEncoProcTime = computeDocEncoProcTime();
double msgRespDelivTime = computeMsgDelivTime( );
SRVTurnaroundTime = msgReqDelivTime + docDecoProcTime + totalSRT - thinkT.getTotal ThinkTime()
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SrvTaskInterTime B)+®) + @+ @) + (9 7036515224ns
SrvTaskRespTime (3) + (4)++ [SrvTaskInterTime] 22713547761977ns
TotalSrvTaskTime [SrvTaskRespTime] + n 22713547761977ns + n
SrvTurnaTime (1) + (2) + [TotalSrvTaskTime] + (10) + (11) 22713584277201ns
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SrvTurmnaTime, 7 SrvTurnaTime, SrvTurmaTimed %
FHAE Z2A3 <E 4£oAE HRSS AHl2=9 Hu
SrvTurnaTime, 24 SrvTurnaTime, ¥ SrvTurnaTime,
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g 2489tk 1029 48754209 23 & Mul22 RO
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Z o F 314709 QA WA E HRSS AH|2o] HWYO o] QrrEls wEEd fa A= A WA Hos
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1) MsgRegDelivTime 26696663ns 9638891ns 14127106ns 5164667

(2) DocDecoProcTime 11047775ns 8017035ns 8784197ns 907843

(3) SrvAdapTime 0 0 0 0

(4) SrvTaskCompTime 24929170189069ns 22493286677642ns 23078776652440ns 702840018797

(5) DocEncoProcTime 11044951ns 8061212ns 8348%7ns 931979

(6) InterRegDelivTime 25411643ns 10123962ns 13916498ns 4479460

(7) ThinkingTime 8000000000ns 5000000000ns 6700000000ns 1059349905

(8) InterRespDelivTime 25633421ns 10123962ns 14002283ns 4549376

(9) DocDecoProcTime 11082323ns 8061212ns 872675Tns 945226

(10) DocEncoProcTime 11046105ns 8015464ns 8850378ns 941551

(11) MsgResDelivTime 22323050ns 9639184ns 13411153ns 3909257

(12) SrvTurnaTime 24937314475000ns 22498358358564ns 23085567319770ns 703142302656
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