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ABSTRACT

Web Services/SOA has entered the mainstream of Internet technologies and
become the core technique for next generation Internet infrastructure. In order to
meet people’s requirement of resource sharing across Internet, the US National
Science Foundation proposed to build Cyberinfrastructure (CI) in 2003.Web
Services will be an essential technique to enable ClI, though not well developed
yet. While there are many software tools which can be used to implement Web
Services, each has its own features. Thus, performance evaluation of these
software tools has become an urgent task. By testing the performance and
investigating characteristics of various tools, references on how to improve the
performance of these tools are provided in this work. It is advised that Web
Services developers should choose appropriate tools for different
implementations.

Two Web Services implementations, Gsoap+C and Axis+Java, are
investigated, evaluation approaches are proposed, and the conclusion was educed
after analyzing testing results in this paper. Overhead time, round-trip time and
process time are used to describe the performances of Web Services. By
observing these three metrics in different workloads, it is concluded that Web
Services based on Axis perform much better than those implemented using
Gsoap when workload is low, but Gsoap is more suitable for building heavy
loaded Web Services. The choice of implementations should be made according
to different situations.

Although Web Services technology is suitable to enable CI, from this work,
we can observe that current Web Services implementations hardly meet the CI
performance requirements. Whichever we choose, overhead time will cost too
much to be ignored, which means clients spends too much time on the work that
has nothing to do with the service provision itself. It can be concluded from the

testing data that RTT increases quickly as the workload increases, which means



these Web Services implementations can not serve large number of requests. The
low efficiency and quickly increasing interaction time can not be accepted by Cl
enabling.

In this paper, a Web Services implementation benchmark is proposed, two
most wildly used Web Services tools are tested, and a valuable conclusion is
achieved. There are still two challenging issues to address. Firstly, how to
characterize code reusability and portability is important for the CI performance
investigation. Secondly, quantitative requirement description of practical Web
Services is another challenging issue to be addressed further.

Keywords: Performance Evaluation Cyberinfrastructure Web Services
Service Performance SOA
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R4S BEAT IR . Web I T 5 2% % (14 1 B IR AR A 13 L 28R Rl g 1 A I3,
Web 1% il 25 4 R PR BRI AR B 3 IR 45 ot T-Ab B SE e 22 F P K KT g
7o [RIREAEA ST & 1 b A2 At 75 250 Web R4S IR S Bl IR, [RJ i &2
SV K5 I [ B A 75 7 e (K3 0 T AR A T
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Web fili 45 BRI — AN — IR IR E 5o IR 472 1, (B IR 55 1 2
A A AT A AR B B T2 A ANFR T —MHEZL AT DA I et (1) 3 H
AR, PPN RSP, IXAMERE th /o, Psthlag, SRSIFLA
ST AT AR, SRBNRE P R R e e B Pk, N P s g AT 28 TR -
T AR R o 29 ) S o A ) o L, S SR AR e A RE A R
WX AR, PR IR SR v IR R P 2 SR . % P
S Web IR 22 AR TE 75 WSDL AT a] A Ee Ak it 0 230008 St 747 1%
o FEIXAMBEHL N X 451 6 10 0 45t R AN 2 4 ),

SIRT(Web %% Interaction Response Time:  Web Ik 4522 EAH N 5 [A]) 5¢
BRI Web A8 H. B B ] 5

STPS(Service Interactions Per Second: FEFPHEAT I AR 4548 H.) AR 7] 2
V-1 SIPS SE GRS AT T A B O EOR TR AR S5 A8 FLIREL

LR AL, Web 55 12 BT AN GRS LE AR, — 2P Y
overhead I THIR K, J3 ARl A& 22 ANIE R I 1y W i 1) 25 S & 09 hn o By L3R
M T T REAEAR SO SIRT BHE . f1F SIRT 5 STPS AR K4
KNE, PrlIfsf /5 20 & STPS {H.

2.2 KXEKBAIHEE

g b BT PR AR DGR, B X CL I K, % Web kg5 TR
IR 2 AT A

Web AR 5575 A e, b g s BN F IR FAR o Bt LB 5 /0005 1 ot
SR I T H 4252 B FH I overhead B[R] o 3% AN ) 3= 22 ) SOAP A (1) fi#
BrATER R = AR . 1K Web g5 LR ARz LItz —, BrlAe Tz 4
IFIRDS T+ T fi# Web g5 1 e e v AR 5t UG B esedt 75 s 2 AR B

Web 55 T HXS N I SCREPERE . i T R AT—> Web k5%, B2
R AR N AN B A TR AR B bR B ol i e 4% 2 b 25 IXA %%
R NI SCRF IR RE AT R 22 AR IR Z0 5 W, ANJR] R SR 5 AR 25 AT
[l SRATTREMIIRI AL e AN 25 2% RE BAR A A o SCRe L (R 3%, R L1 — A i
WREATHIE

DA A LA BRI, AN a0 o o A R I, R AEAN TR
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95 2 5 Web [l g5l %

FT Web %5 HARPERER L. 76 CI IABE R, — M MRS AR
2 N, Rl B AT — 282 w78 2200 A L 28 i 55 1 B XAk es F P
MA T PSR, BROUR, ORAIE Web JIg 45 1HIX K& 15K
WA DR EF RAFPERER) R WL R T 58 b, BARK Web ik5HAR
e TR, Web R4S L2 et 0 22 7 HEAT R AF S FE

BESERNNR S HO

RTT (Round Trip Time) : 1l 2.1 fioR, E48% 5 umfe 7 ok HiE R
B9 21 0w SR I T] o 3N B[R] AT DA A X /N IR 45 R Ge R e

OHT (Overhead Time) : Wi 2.1 FioR, XASHGOEFENI L Web k%
R RE R I R) o IX AN (] R AN RE ELFE I 1S, A ek (A2 = 1 T B kAT 2
[

PRT (Process Time)  : Wi 2.1 fivr, XANSHECEMIZ Web R 5%
I FH Ak BRI SRAE 2R N T

F PR e % 20 P2 I

round-trip time

web service 45 4 5 [

Kl2.1 WebJik45 ity
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2.3 MIXTFTERMA B

AT LA Web ik 55 T HALG R0, DLl T HA) T A, #yg—4
Web Jik 55 M T, SR Jr il —AN % RE T 0k Web IR 55 8 K, f£I5 24,
203 i 55 A5 VSR AT IR e A AR IR [ 3 RE o

AT RGBS S B ) RE P 73 99 LAANTR] (18 AR AR T 1) I 8] 1A o Al 55
e POEREIER, RJFilsk ML AL, BIE, REEEN T, Xl
3K, LR DLLGRGE 2B 0 0 BT HH XA Web IR 45 1K) S 8eRe v, 3R 1 w] B LEAAS
[l 1K) Web 55 T H AL

AN S P A I, T B AR JLAS ) s

P2 FEIR AR SR A 28 P OG0 1) 22 Web JIR 45 S8 it ot AN 4L
W R IER, Wi 2.1 fros. T H M E8 BB R AR MEAS TR, b T
JURTBE 1RV 53k 190 2 SaE SRS I B SRV 52 0, BT LA e o ) i M e 55 o Ak 1
100M DUK R N, HLIZEFE P 8RO [ 4 IR SYTEA 70

PR AEIR : T, — BEEGA Y B i R ) AZEAR R
IR Ta) N AR KRR, MRS SR, rTRLACHZ B ERi A o (HSERR
THOLR WR AL IR AR 2, A% R 7 5 € 1IN 8] 4 g A0k
2%, PO dR FLAGR T LA SR i B L8 [0 2 1% ) i, T LA AN B 7 50 )
R A JRIUACAZ AR SR (RIS 1) R LA o AN S s I B 2 2R Sl s A A A I BT
TR PIT A 2 (1 I 18] 2 Al 55 3 S5 B 58 EBTAT 3 SR INF TR K+ )L or 22— — e RE
T PRSI AN TA] o AN D T AER I R], 3 AT IR SR AR e ) i i SR A
e B PITAT VSR A 1 i 03K B 18] 20 o

B T LA I e i, It 7 ORI e P A SR LBEAT e ok
BERETPE,  PAORAEN & R HER I -

2.4 N ITEEMNKFEE
241 HNTHE

H BT Web Ik%s T 3L T C/IC++AT JAVA P Fh 2 FE1E = 1) T H e sk
o NEEMFAE S, #OSA N T B ALK E IR R AT Web HiR5S .
s AT Web IR 7754 SR Java 4a L) Axis+Java 5% F C 4fe i
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55 2 % Web g5 iR T5 7

Gsoap+C. Axis & fit—ANn] U2 — N RIS Web Jik 45 1 25 2 FAH 1
2 FFIAEE, Gsoap A& C 1E 5 %5 MERX Web g T HAL, mTLUAFRT
Sefit FH T8 A A AT Web IRSS HIFAEE, [l e 1R 2 KRR R 8% .
DAASSCINR 1 Web Hie 28 123ty Axis 5 Gsoap 1T H AL,

BRI T B RE, HILE O DR sE—FE, TRmie 724 SOAP
1%, SOAP J&—/NEET- XML (1 T RE > 22 TA) 3815 254k G i 1RO A i
W Fe) AT Userland Software 2,  BliE ASWr b 52 35 13k, SOAP
RGN T2 N o eSS R, W3C XML Frift TAE /N AR AR %
SOAP ik —NEIEKIITIShsE . SOAP # ) i 4E M — 4. BiEs
Sy AT Web IR 25 I HE 255 53 o TS OL T, SOAP = HTTP + RPC + XML,
Bi: SOAP LA HTTP 4 ZEAEHHY, A RPC /E A H 75, L XML 1E
WEARAGIR IR 7 Web IR ZR T, 207 i 55 IR S5 i 5 IR 45 o 55 1
v 3 S5 T SOAP WL SOAP ALK id TH .

2.4.2 Axis &

Axis ;& Apache Z1ZHEH 1) SOAP 514, Axis Jil H /& Apache 41213 4
[¥) SOAP Til H (W f5 4k il H «  HAR Axis #% 0o Ife & SOAP 515, {H58 1))
RETEAADGE — AT DR ek .

—PNMATIZATIF) SOAP g 554 5

— Servlet 51EE 4G, 1XA> Servlet 54—l & Tomcat;

X WSDL 4™ & 3+

—/MFs WSDL (4R A i JAVA 2511 TR

VN A Y

A —A M TCPIP 44 ) T2 TCPMonitor;

Axis —HEA7 BBl R Al Web 45 (177 15190

il FHRI RS A& A Java Web K 45 (JWS)

X RIS R A B S 4 2 Axis BIRFEL 2 —, AR R Al 2 Rl 4e
MRS 11 Java FEIYEACAS, BV n] ke s A A Bl Web 55 44 H P A
XA, Axis & AT 9n i, RIMEIRS 45 )8 T A2 X% oAl
FEAT AL, A% R fif SR

fFF % il kA Web Hie%S Deployment Descriptor(WSDD)
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BTNy A 2 — I NSBI IR, e Web A 55 (19T A A4 b g o
SR RIS AT A St el (B e, LU 285 F R G0 2 50 = 7 fe Ak iy, &
BTN T PEACRS , AT class SCIT,  (HBATT A BREX A NI R e L8
THREXS SN AAT 1 Web i 55, AESLREMS AR SR A =2 EAE T, XA I B
I RATRARBICHE N 1 T o Behh, BN RATEARTEA R, T T 21
HRSSECE, XA EIFANGENI AL 28 E R K

ARSI rP R PR 2 55— b A AT A St gl B I AT

2.4.3 Gsoap fa&if

Gsoap & —/NMFUE I H , F e nr LU A H C/IC++HhilkfT SOAP %
SR AR SS de S g A, AN T i XML A1 SOAP WS4~ o XAEAE FH
SR AL T H G Web 55 %7 i al IR 45 4 o 1R 4 5, T AN 24 20 5 3L
AT, E LA HTTP SO AR FEE ML, LA XML SO i sk fe il
5, FRLL XML SCAF T 2Rk Rl 3T 45 2

Gsoap 41t T HAZML T —4> SOAP/IXML 55T CIC++ 55 IS, M
ik CIC++iE 5 Ik web k45 8% P i e v 1 AR AR 13k TR £ . Gsoap B
T I WSDL AE s il LU AR IFT web JI 45 A2 B web JIR 55 RIfR RS, fiiRE s 1 3
N 0] LIS AN T 22534 web IR 25 (10 40715 55t ) LA S — AN 25 i 5 e 45
UFRST, HmPERR T Ll Ap SOAP AR K P AL a7 414k CICH+ I £ 8
gif0T, A1 Gsoap MIEL, HiAth 4 k£ K0y C++ web AR 45 T HALIE R $2 4 —
41 API pREZE R AL FERS 52 () SOAP B &b, IX KR 9 F b 0k AR
FRIP 45 M) RIS NAH G . 52 M, Gsoap FIFHgmitas ARt T —41
FEWILI) SOAP AP, JHH 5 TR TSI SOAP SEBLAN T AH I P 2500 HI
Rt >k . Gsoap 4w i4s e fs 1 (1R 7 s SUIA AL 1) C B C++4i
RIEAZJ 75 G XML L IEAR 451, R IRR . XAE, HH—41fa] B i)
APL K FH 7 AN SOAP 415 s TAE gl 1 ok, WA B 5 N R 7
HISCILTAET oAb, Gsoap gwi+s il LAAE A C/C++F1 Fortran A4 (il
ik —> Fortran 3| C (42 ), ARG, HAth SOAP B L1 Sk
PERBEIEAME B T LS AR RS, 15 5 IRBE LLAER KBS 5 AR TH]
L FFRM RIS G X PIANRE SO0 T LI A2 AR .
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2.4.4 MKTEE

M VSR FIT B H — RUBLN 100M LUK ;
MWXF-5 -
. JR45%%: Pentuim (R) 4 CPU 3.00GHz 1G NTE
% ;. Pentuim (R) 4 CPU 2.80GHz 1G W AF
#AE: LINUX £4;  Fedora Core 6
MR AAL
LINUX+ Gsoap+C:
K H Gsoap2.7.1e;
Tk http://www.cs.fsu.edu
http://Gsoap2.sourceforge.net

LINUX+Apache+Tomcat+Axis+Java :
X H] Apache HTTP Server 2.2.4;
Tomcat4.1.36;
AXxis-1_2;
J2sdk1.5
N#k bk http://apache.org/
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3T Web BRSSMEREM IR R Iz 24

DR E A — LT LA RPN 4 — i S e, — 2 3has i
B S SRR 2 M A — e MBS OL R RTT, PRT, OHT, RPT
G ATREE , BhAS I ) 2 X S B A A i AR ik
A

TEARTE T — e & TR 2 e L — 1

Won e & var, var(i)yRZsH i N EICER, EICETERANEA K
e/AMEA m, )

XA (=B MH— A

var( 1) = (var( i) = m)/(k — m) nil 3-1
SEBMETH S IE N
ave= > var(i)/n At 32

3.1 Bk

3R R T Axis A1 Gsoap & il & A k55, K 22N % 7 i [ B
K i%iE K 1757 Xk RTT(Round-Trip Time), RPT(Response Time), OHT
(Overhead Time) ,PRT(Process Time) 1l & .

3.1.1 RTT ik

XFIAR G FAR IR I3 o A SCRIUH R A T 80873 90 o 200, 1500,
5000, =2 HE T Web Jlik 25 A BE R 71 07 11 1% 1 - 200 AN 4480 IR 4148, 5000
IR O AT S b IR 55 s AR PR A 28, SR i B[R] 1500 A4 8 A by aod i
LTS

FLT- Gsoap 1 H AL Web Il %%
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20071~ F ¥ (gsoap)
SD T T T T T T T T T

0 0.5 1 148 35 4 45 5

RN _ _
f S :

K3.1 200/N% /7 i ik T Gsoap ) Web Ak 45 RTT H 7 14

1500 -3 F

30a T T T

800

700

GO0

a00

400

e gy 4

300

200

100

[€13.2 15004 % /34 T Gsoaplt)Web I 4 RTT & J7 4]
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5000115
4':":":' T T T T T T T T T

3500
3000

2500

s

S B iy
g
=

—
m
=
O

'I b | | J__.
a 0.5 1 14 2 25 & 35 4 4.5 5

R 18] 2 £ o

K13.3  5000/%% /i ik T-Gsoap I Web Ik 2 RTT 15 5 14

MK 3.1, 3.2, 3.3 A%, FET Gsoap T HALE KN Web AR 4 [H I
AL 200 AT KPS fige b B8 I [R)Asc ke, MBI SRR 20 A B . BB T
SKRECE M, 4 [F] IR AR P 5000 AN N, -1 (R e W IR A] e 2 3, {3
I TR AT S o K B U — b JE T AR HE T 2, LK 3.1,

#3.1 Webfii%s (Gsoap) RTThr#E 7%

Al Y 200 1500 5000

FrifE Ty 2 0.2512 0.2338 0.1616

] WL, EAR RTT I a) BE S [) I A 2 38 sk B 8 i g 25 188 n, (5.
A3 A b 2 AR EE R, BEAE LRI 1K) T Ab FRAE— AN SR, PERE R 4 Fa e .
R Axis+Java (1] Web IR %
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45

R B4

240

200

150

A B A4

100

&0

1] 1 2

2007~ PR axis

e 4 5 B
B (8] B fa i A0

K13.4  200/% F ks T-AxisiWeb /I 25 RTT H 7 Bl

150071 % F ¥ axis

0 0.5 1 1.5 2 24 3 3.4 4 4.5

A [a] B {7 fRdb T
K|3.5 1500 % ) i T AxisfIWeb IR RTT H 7 ¥l
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5000738 F 4 (axis)
OO0 . .

5000 .

4000 i

T B {7
=
=]

2000 .
1000 .
D L{— 1 | mm
a 05 T 1.5 2 25
B [E] B 47 i T

K|3.6 5000 % i At T AxisiIWeb il 2$RTTH 5 K

FRE, P 3.4, 35, 3.6 UKL RTT NI [ Ab#8A K 80
5 0 1) 5235 18 A S8 106 L 55N T Gsoap 72 #1 Wb
MRS AT AR K SR — LS 2, W3R 3.2,

223.2 WebJlR%s (Axis) RTTHnUE Ty 2=

/) H 200 1500 5000

R 0.2694 0.1637 0.1361

WP ER] DA B IE T Axis 5 HI 1 Web iR 2500 &7 RTT B [a) 28§
JET Gsoap 1) Web IR%%, [R5 ZE BB LN, PERETE INARE . TP
Wi 157 i TR) i 7% 28 (1) 2% A 1 0 R A Bl 2 M0 1 P 23R4T P4 AR o

3.1.2 PRT ik

XA 28 AR AR M. A TAET 5 B RTT W& 45 B L i,

[ S _FSCil RTT s 00 38R FEI 5 18, >R A 200, 1500, 5000
=AML
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T B R AE AXISHIAVA FREE T, Xof I [ (10 2 B BB K 21 2 70
TESERREIAEE N, A2 R RS B RAN RS, WM Es, CPU
ARVLEE, THORD 0 A B 45 TR sz b L ANUERF T o [ IR AS SCO6HI & 45 5 (1)
ATt S I FE I TR SA, B DA A 5 ) S 0o AR SC e 25 25 10 I A Y
M o

T Gsoap I HAL Web Jil4s

WA, I PRT W A S 38 i A W& 14 m,  7Ema) |
(oA B A 254k, wnl&l 3.7, 3.8, 3.9 iR,

00-FHm (gsoap)
3000 . . . .

24500

2000

Wi A
o
=

1000

500

] ] ] ] 1
0

2 4 K : 1
RISV o 1

K[3.7 2001 % ;i bk T-Gsoap IWeb il 45 PRT 155 1]
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I B fi -

R B

3000

2500

2000

1500

1000

500

10000

9000

5000

7000

6000

5000

4000

3000

2000

1000

1800 - F i ¢ gsoap?

1 1 1 1

K3.9 5000/% ) i 4 - Gsoapt Web Ik 2 PRT & /7 &

25

2 4 B 8 10 12
AT E] B {37 R « 10
3.8 1500% ) ' iiii ik T-Gsoap I Web i 45 PRT H /5 4]
E000-T-Z& F g Cgsoap?
2 4 x,E a 10 12
B8] B {37 g « 10
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AT, N 58 AR 55 RN TR 2 AR 2k, o HARASE IS rh 1A i
B (A AT At 76 B IR 45 1R IR 1) 5 S 3800 RAN K Btk T 22 Lk
3.3.

#3.3 Webfli%s (Gsoap) PRTHrE T 2

Vg %4 200 1500 5000
FUE T 27 0.0835 0.1275 0.1305

MIXAN 0] DUE B, 58 IS5 i 0] 2 B A S 8 i s side, ok
ST U 58 USSR IS TRIANEEE

T Axis+Java 1) Web filz 45

[F)REE RS 04, RIS Axis 52 HI 16 Bl 45 BE A 7 38 W St ik 184,
B A X H e 240, WKl 3.10, 3.11, 3.12 fiw.

00T-FE e (axisy

500 =

|:| L i i 1 1 1 1 1
] 2000 4000  BOOO BDDQ§ 10000 12000 14000 16000 13000
B[] B {7 fRdb

K|3.10 20017 ) ik T AxisfiIWeb Ik 45 PRT H. /7 ¥
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i B f

10000

9000

a00a

7000

6000

a000

4000

3000

2000

1000

1800 T~% F i Canis)

i o 1

L 1 1 1 1
2000 4000  BOOO 8000 10000 12000 14000 18000 13000

AT iaE] B {7 s
K3.11 15001% )ik T-AxisiIWeb /I 45 PRT B 5 &l

E000-7~% P im | axis)

0.5 T 15
AT iaE] B fRd
K3.12 50001 % i dk T Axis I Web Ik 45 PRT H. J7 ¥
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& 3.10, 3.11, 312 WJLAEH, E— &N T, KH Axis+lava i& il
(1) Web Ik 55 76 56 IR 25 (P IHEPERE AR e, S8 R [RISE A b3 7E — NI (] B
Mo FRifEDT 22 WH R
#3.4 WebflR% (Axis) PRTHrifE ;2

E a5 200 1500 5000

FUE T 27 0.0747 0.0408 0.0603

WLAE Y, 5 ZRE N AR, AR, gt il Web Hik 551k
REACUE » (A IS AT (1% B v E A 3801 R4 A AL I 1)t 55 07 280 ) 18 A P A )
I, XA KH] Gsoap 5E il 1) Web 5 A BT AR . BARDHORAE T
AT

3.2 A SaENR

AN AT T 2R 2 Web JIRS5 1 S B8RV . 73 R FH A TR Axis
A Gsoap 5E il KA e 55 K] 224> 7 i /) I 36345 SK 7 300 RTT (Round
Trip Time) , RPT(Response Time), OHT(Overhead Time) ,PRT(Process Time)%
SR RIRVREI AR, mA MRS EAB AR W XS4
Bt S G I A AL R, ma] LT SRR T AN [ HOR ) Web RS 1) 5148
R R

3.2.1 RTT fa#istt

AR Web Bl S5 138 RTT I (A 2 AN, Wil 3.16 fion:

MR LU B, FTHIR A Axis KA1 Web 55119 RTT B 1] B (2 22/
TR Gsoap T HEHlfr) Web iless, 1 HulR e —eEms~, RT
T B S 3G AR A AN K, (R i — e B 2 Jia e B4 gt 25 B {2 52
B RTT WfA], RTT i BENMN, 2REEK. M T Gsoap & il MMk
%, ANEMBZ K, RTT INEFEE AR A E#R SR, R
B B EIAN RIS AT AN s A8 DB B IR R K, RTT H9 i bR i
AR SR BBOR I I g R S AR /N, RTT 14 s 5 k2%
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55 3 5 Web g5 P RE TN 45 R 7 A

o’ RTTH 45 1 145

gl —  MaisfFiE g2k i
o M gsoaplRiE dek

al i

EIIRTT R [E] & {r i

|:| | |
0 1000 2000 3000 4000 5000 G000 7000 8000 9000 10000
Gy k- R

K3.13 RTTzhA M4k

M 3.13 A LLE R, WIHASKH Axis KA Web IS5 RTT I ia) B &
FUNT K Gsoap T H 2 Hli Web k45, 1 HanRAadas—efaEs
R T T B S AR AN K, (HB I — e B0 2 e S B 389 n gl 2 9 42
R RTT WA, RTT S RERN, SHRE06K. kT Gsoap & il
FIRSs, ANEREREZ K, RTT BABEAG 38 i A FAR 2 2 v i ,
RER A B A RIS AT AN - 757 BN IR RPR R, RTT SNt
B, ARSI R  ISHBARE 28 SO AR /N, RTT 386 s B2 gk 2%

IR, 5T Axis F Gsoap PIFPAN[F] T2 1) Web flxd%, RTT Bl 17454
ARG SAB 1A A R o 75 S BB/ IR IHEESE T Axdis (1) Web JIl 251 BE R I R 4,
RTT I [A) AT B DR FE 28 s T 24 S8R, @l — e SR, BT
Gsoap ] Web 455t 5N ], 36 RTT 1) AH LB, 6 a8k i AUk R
W A BT Axis 1) Web it 45521 .
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0 MR i F E sk
T HF gzoap E
035} — EHFanisTEH 1
03 .

0258 —

EHE

ik

t

005

I:I 1 1 1 1 1 1 1
0 1000 2000 3000 4000 5000 G000 7000 6000
= F i 8460

Kl3.14 RTTahZA S AhrifE y 22 th 4

K 3.17 S R o2 RTT I (8] B S8 AR e vk i Ae . BT
LA 2, JET Axis 5E B 1 Web i 55 BIRRHE T 22 A5 K83 S8R DL B AR ZE /N
THT Gsoap M) Web 55 bty ZE s, wiisl M RTT I [ 23A A
(IR, Web Il 25 1L e Bl A E o BT ART LABEHE T Axis i€ il f) Web
55 1 RER I 5 IR e

3.2.2 PRT fa#idld

FIRE TSR LA soap B TE AU % E] Web k%, Web k& —

A~ soap CUfEAT#s (soap engine) ¥ soap f#HT, HEHUHAH N S 806 A8 45 M
FEP, e BB R AT RS o XA IR SS ARG 1B AL IS E 0 S fE ¥ 45 R
BRIEL AT Web kg, P T4 'S 58 ks BN R, SR G R XA~ i
FAREFFIBCE AR Web IS5 284, XA Rk o) LA 4 4E Web IR 25 1547 &
Mo BT T X soap CLIART RIS, el —AMEH 2 & i
FISCRENY AR P IHAT . XA DIBE E S A Web JIj 55 5 24tk G PRT
(process time) i/ H R X I e R IR UL S50 FEAF T, P
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) PRT WS 1R KA, AP PRT NiZ PR e, 1 H N
e SN UR T
K] 3.15 R T A FPAS R L L1 Web 45 PRT I [H] il 41 25 1) A2 4k

IS
PRT £ 2 ek
o000 p . , | . | | |
..... 2F gsosp S8
o — ETauTH 1
7000} _

L-:\ -------------- —

1] - :

i ,

:EH- *

w S00f )

_|;

) i
4000} _
3000 )

i
2000 ' . . | | | g
0 1000 2000 3000 4000 5000 GOO0 7000 G000
FFm 84

K3.15 PRTZhA 4k Hh £k

MK 3.15 AT LAE 2], KA Axis EHil g5 PRT IS TAI W] 22/, it

ViR Axis 58 Hil1E Web JIik 25 PR REE U o [R1F AT UE Y, 75 580/ I fi%
KHI Axis iE Hil1¥) Web ilk55 PRT SRR /N, BEAE 57 230K 389 Inni S =5 58,

Bk —E R G AT E, R Gsoap 72 I Web IR 7E 28 /N ) i
{5 PRT WFAIECK, BEA SO HI38 nss W80, A, Bk —eE A EH
BT RE
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PRTimHET E M3 ek
I:|35 T T T T T
..... &2 F gsoap FEH
03F — HEFaxisTEH 7
0 250 _

I:I 1 1 1 1 1 1 1
0 1000 2000 3000 4000 5000 GOOD 7000 GOCOO
&P a4y

K]3.16 PRTHNZS i alibriE Jy 72 2k

M 3.16 bty 22 B b n] LA HY ARG o0 1, wff R e i web il
55, L PRT bty ZHLUAOR,  (HBEAE ORI BN e oS, B AR
Je K] Gsoap T H € Hil ) Web JIlk 55 1) PRT Frifk 7 245 Sk — & IR J5
AT, ME TR e 55T Axis &I Web 451 PRT drdfE 7 22—
HLIN, e IR R SEATRE -

SR, TX PR 2 IR Web ik 95 BEAS D ak R in PRT 221 14 1,
X PR3 (0 SR A A RS E o« ANEANVEE RS TR U, 4 Axis 5 il R
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