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axis $ i i ~ i u a f J u u  Apache Tomcat idauimia~u{~as"1lau?nis~~u9dau~~ua ;a dm$ ., 
uan"nransis WSDL ~a~u?nisfiu'~dq 

lu~mn~4u~aa~fi~Gmui&au~ww~ulnimam~9w~z4%~iud5dra~5$aiuisnii~iu 
8 "  

d C I l P U  
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qinmisi4 6 q::rGu<i ~ M " u n i s m u i a u r w w ~ u ~ a i ~ i a i  (J2J rm:: N2J) 

aiuisososYunis~$iz4!m"~~ IOO nis?osuoZuraair"muah "luusld::d~w"u?nisdw"muim"au 

awwFulaFimawrQm (N2N rmsJ2N) m ~ F u n i s r $ i ~ ~ ~ ~ a ~ u ~  10 nis?osuaavii&-! fmu x ~ u d d  
d l  4 

r ~ u m ' a r a w u n i ~ r ~ m ~ o ~ m w a i m r ~ a 4 ~ i n ~ M " ~ ? n i s ! ~ ~ i u i ? 6 1 ' b 8 ~ ~ u n i s $ ~ ~ u ~ ! m " ~ ~ 1 u m u  WB 

HTTP status 403: Access Forbidden 



h m n l r  Request Time Transaction Time Response Time Round-Trip Time 

Faasla 

(Threads) J2J N2J J2J N2J J2J N2J J2J N2J 

1 Request Time 1 

Number of Threads (Requester) I 
n i w  29 nndbb~rnsdiba~s"~8ilbanidiaa"~a1.d"u%n1~'11ail J2J bm:: N2J 



1 Transaction Time I 

I 1 2 5 10 50 100 

Number of Threads(Requester) 1 
n i w  30 n s i d ~ ~ ~ m ~ d i ~ ~ ~ ~ ~ ~ ~ ~ a a ~ ~ ~ e s " u ~ n i s i i n i s n l s r u a a u a u $ n i s  

W.b¶ J2J Ira: N2J 

qinn7w 30 qziGu41 'isddasn7s~awaiAin47 10 rwsm raai~l%unisdszuaawa 

Gnisuas J2J q : ~ n ~ r ~ u s ~ u r a a ~ i ~ ~ u n i s ~ s t u a n w a  N2J !mu J2J qzSdiuinn47rgndau 

~ ~ i I u I ~ a s n 7 s i e s v a u ~ n n ~  50 ~aai$l%unisdszuaawm N2J nKuu?nn41 J2J ~muraai i  
d a d o  

I%dIunisds:uaawau~nisq:~rrua~du$svuruau~iuau~$as.ila1a"u?nisu7n~u 

raai1unisdszuaa~abu1unaiu~ilu~?s~6anasqz1~~aa7~1na"~~usn~~d%~dquufls~~u 

nis$asua ~s<~wsiz4i~.w"u?nisGwuin"aurwn~u~a~qiair~~aun'u raAw""Ln"nsid1un'nasra- 
-4' " 

~%.w"raai~umniisn'~dadisuin~u.a'asnis~asua~sui 50 au!dCu aa7qriimqin~arder%il%~a 
A d d  

ds:uanunuTnis (service) asurwus~ar"ma~s~i2.w"raa~lunisds:uan~nuiu~w~izuan 

raaiIunissanisds:uaawa~%iCau 



Response Time 
I 

Number of Threads (Requester) 

v m i w  31 qz~Gu41 JZ qz4$~ani.Luni~mauauasu5ni~uinni ~a GnCau 
" D 

~ur ias~iuau($a~ua~~b~d 10 nsui ~ri~uda~iiuau($a~uauin~u N2J nKu~$~ani81innji 
2 d a0 

J2J ~ ~ ~ L ~ ~ i ~ ~ f l d ~ ~ ~ i 4 ~ ~ ~ ~ ~ ~ 9 ~ ~ ~ i ~ ~ ~ L L ~ ~ ~ ~ ~ ~ S ~ ~ l ~ ~ ~ 7 1 ~ ~ ~ ~ ~ ~ ~ 1 1 ~ ~ ~ ~ ~ ~ i ~ i n f U  

Knwmzn~id4uniw 30 rmz 31 r i a u j i . ~ s z i w a i u ~ $ i ~ ~ Z s 6 u  Imurawiz4uriaq 
9 "  

banida.Jnis;asue&rLi 50 f u l d i i n i ~ a n i u  ~ u 9 ~ a i ~ ~ ~ m ~ i n n i 4 i m ~ a ~ ~ a f j ' ~ z a h ~  SOAP 
2 4ut%~G'u?ni~lumiau Service Container riluun4fi~~aimauaua~nn"Uuiuuu Ldur~uan'~li 

i dszuananu?ni~ (service) duqm"?Guq ~14fir~ni%uni~d4zuaa~nuiu 



I Round-Trip Time 

I 1 2 5 10 50 100 

Number of Threads (Requester) I 
n i w  32 n s i d L t ~ ~ ~ d 7 L ~ ~ ~ w m 9 ~ a a i ~ . d " p l " 4 ~ ~ A ~ ~ ~ b ~ I ~ ~ ~ n i s w ~ 9  J2J UIL N2J 



Type N Mean Std. Deviation Std. Error Mean 

TransactionT J2J 200 18.1950 50.0081 1 

N2J 200 8.9550 9.66437 

ResponseT 

RoundTripT 

Levene's Test for 

Equality of 

Variances t-test for Equality of Means 

F Sig. t d l  Sig. (2-tailed) 

RequestT Equal variances assumed -28.026 398 ,000 

43.143 ,000 

Equal variances not assumed -28.026 315.873 ,000 

TransactionT Equal variances assumed 2.566 398 ,011 

4.107 .043 

Equal variances not assumed 2.566 213.844 . 0 l l  

ResponseT Equal variances assumed 14.973 398 .OOO 

45.232 ,300 

Equal variances not assumed 14.973 295.394 .OOO 

RoundTripT Equal variances assumed -20.335 398 .OOO 

4.257 .040 

Equal variances not assumed -20.335 397.837 .OOO 





- - - - - - - - --- 

ilu?u Request Time Transaction Time Response Time Round-Trip Time 
n i ~ ? ~ m n  

(Threads) N2N J2N N2N J2N N2N J2N N2N J2N 

1 425.15 30.50 2.94 128.29 6.81 21.02 433.13 179.81 



Request Time 
I 

+ 100.00 

0.00 
1 2 5 10 

Number of Threads (Requester) 

Transaction Time 

n i w  35 nsidaaen~dia~adau~~aaai~~~pll"p1~ni~pl'~nisd~~aana~7nis 

WBQ N2N baa: J2N 

180.00 

160.00 - 
5 140.00 - 

8 120.00 
0 
.1 100.00 - - 
' 80.00 - z g 60.00 - 

40.00 - 

20.00 - 

0.00 7 

/ 

. - / 

1 2 5 10 

Number of Threads (Requester) 



I Response Time I 
50.00 
45.00 - 
40.00 - 
35.00 - 

2 30.00 - 
25.00 - .- r 20.00 - 

E 15.00 
i= 10.00 - 

5.00 - 
0.00 7 

. / -~--, 

1 2 5 10 

Number of Threads (Requester) 



Round-Trip Time 
I 

I 1 2 5 10 

Number of Threads (Requester) 1 
n i w  37 ~ ~ i d L L ~ r s l d d i L ~ ~ f l ~ B d b ~ ~ i ~ b ~ ~ L % B d ~ Q " ~ 4 d ~ w " 9 ~ ~ ~ ] ~ 1 ~  N2N a&% J2N 

q?nniw 37 CL?~U!~~I {~8~881a"u?n1~~w'muim"~ubn~~u~a~q i~ i  (J2N) ?=la" 

r~a~lunisii~iu~~~um~avnii{s"s~~eu?r"sn~sdfi~w&~eJrm~PuPa~mwaMa8m (N2N) PmeJ 
K a &. K a~a id"~d lun is l ; i i ~ iu~~~um~: i~~u~P6u~~~u~u ' i ]u~ iu~u{4~~"11~ la"u?n i~u in~u  L L ~ :  

a- u $efii!dmm$sumws?i T-Test i i~za~u6i~~~ iuarmn~i4n i~sf lm mqRi??9 11 aaaz 12 

Type N Mean Std. Deviation Std. Error Mean 

RequestT N2N 200 475.8900 11 1.09780 7.85580 

J2N 200 42.5150 12.27940 .I36828 

TransactionT N2N 200 5.4100 5.97582 ,42255 

ResponseT N2N 200 17.6650 20.1 7643 1.42669 

RoundTripT N2N 200 498.9650 108.67564 7.68453 



Levene's Test for 

Equality of 

Variances I-test for Equalily of Means 

F Sig. t df Sig. (2-tailed) 

RequestT Equal variances assumed 54.832 398 ,000 

80.594 ,000 

Equal variances not assumed 54.832 203 861 ,000 

TransactionT Equal variances assumed -30.319 398 ,000 

21.052 ,000 

Equal variances not assumed -30.319 202.168 .DO0 

ResponseT Equal variances assumed -6.372 398 .OOO 

17.635 .OOO 

Equal variances not assumed -6.372 377.773 ,000 

RoundTripT Equal variances assumed 29.055 398 .OOO 

13.270 ,000 

Equal variances not assumed 29.055 360.424 ,000 



n i w  38 n s i ~ a a w m s ~ i a o ~ a v ~ s ~ ~ ~ a z ~ a s a a a i v ~ ~ n i s ~ i ~ i ~ ~ u  N2N uaz J2N 
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Request Time 

600.00 

- 500.00 
'D 

1 
E 
,O 400.00 
r 
II) 

5 300.00 

0 
.- 
I - 
r 200.00 
E e 

i= 100.00 4 - - + - - - - I  
" X 

0.00 
X 

1 2 5 10 

Number of Threads (Requester) 

q inn iw  ~ ~ m ~ ~ m ~ ~ u ~ n i s d ~ ' m u i ~ a u ~ w w ~ u ~ a Z m ~ n ~ ~ m  (N2J ua: N2N) qzI+iaai 

~ u n i s ~ m ~ l a m ~ n i s ~ ~ n n ~ i ~ ~ ~ ~ ~ m ~ ~ ~ ~ n ~ s d ~ r m u ~ ~ a u ~ n ~ ~ u ~ ~ d ~ q ~ a i  ( J ~ J  LLRA~N)  k< . 
~ = A ~ A w ~ Y ~ ~ K ~ I u L L ~ " u ~ L P ? A T u T ~ Z ~ . I Q $ ~ ~ . U ~ ~ ; ~ I S  nd iaza  g $ a s v a ~ n i s d ~ m u i # a ~  

rwwfufaZ~~aiq:l.a"raa~~a~nii~~a;la.ildGmui#aiauwmfu~aZnmnrGm fm~lbi$uo~nir$G' 
A d "  $42 G n i s  ~uwurnawmwqn~~a~~Lan~~m~dqm i io J ~ N  



I Transaction Time 

1 2 5 10 

Number of Threads (Requester) 

n i w  40 n~i~aa~ms~ia~~naesaaniwd~~~u~niz9;i7niz~z~~aaua.u~n1~w&9 4 qdaauu 

q i n m w  40 q z ~ ~ u a 7  N2J, N2N rra; J2J ?u%.a"raa7ds=uaa%n6~Zusn"u ~ u a m z i  
" "  

J ~ N  q=a+irm~u?una1u7n ~ s ~ e ~ q ~ = ~ ~ i i m q i n ~ q < u i ~ ~ a ~ n ~ s ~ e s a e u ~ n ~ s a o s  J2N $u%+i 

aaa7~oulwuaadu vii%~n?sh~aou'in7suiLaduod$nisdszuaau (Service) $sa8uua%w"n7s 

~osaom"os?ood; Service ~G~UI~?ULMAIUI~~RBMLGW $s6ou%u$osni?<iimnisn7r?esaa 

rws?:inaiua~u?m%un7~r~7~sC7 (LOW Accessibility) 

Response Time 

120.00 

u 
C 

2 80.00 
D 
VI - .- 60.00 

z. 
i= 20.00 C- 

0.00 
1 2 5 10 

Number of Threads (Requester) 

n i w  41 nz idaaQmsdia~~aaes~aa i~~&9"~]~n1zme~]~u~~na"~]w"s  4 2dra.u.u 



1 Round-Trip Time I 

0.00 ' 
1 2 5 10 

Number of Threads (Requester) 

qinniw 42 ~uiiuaunis$a~va~.a"u?nisiiuaudau ~$m~ua~.a"u"sisdw'muim"au 

rwnTulaii4iai (J2J uaz J2N) ~ z ~ d a " r a a i ~ u n i s i i ~ i u P d Y o u ~ ~ a ~ ~ d i ~ n 6 ~ ~ u ~ f u  ~mu~$o~ve l .a "  

~nisd~mui~auamn~u~a"umemr~m (N2N rraz N2J) ~ z l . a " r a a i I u n i s ~ i ~ i u u i n n ~ i r ~ a z i d i  

ln6r&isfu ~muqinnismmae~ai?d?6di g$msumu^snis~w'mui6auamn~u~n"uqi~ir~u~~m~ 

ueuTn is i i d t z tm"s iw ina i  (3raaidl.a"lunisdiq?uFquumamun4i) j$osueu^snisd 
44- <WUI~~;~ULVATU~~;R'~~YIL%W ~muilq~umuem%wadaraaidr;iur.am~fi~~iquum~uraiazn?s 

$m4vm &I raali1flunir$o9smu^snis (Request Time) 

lu~umoudald ~Guqz4iwanismmfiau~~uumUi?rnti~Gmi~fi ' i ' i  rWdammaimu 

n a i ~ ~ ~ d u ~ 1 n ' ~ ~ o ~ n a i u r r m n d i ~ s z ~ 4 i ~ m a i l u n i ~ i i ~ i u ~ ~  4 rruu r%mqqinnismmfieu 

6au T -~es t  rgun?srfiuuriuunaiurrmndiqda"r~~iitu r imm~oqn?~?rnsizi~& 

rfiuuaiuunaiuaamndiqvoqrzuudq 4 pIrruu~$mu 1 fu ~ ~ ~ . a " r m n ~ ~ n i r ? r n ~ i : ~ ~ a i u  

radrdsaurruuiirrun~i~r~ua (oneway ANOVA) ~ ~ o m m f i ~ u 4 ~ ~ a a i l u n i r i i ; 1 i u u o ~ ~ ~ d a ~  



N Mean Std. Deviation Std. Error 

Request Time J2J 200 168.0350 80.43177 5.68739 

N2J 200 490.0250 141.17612 9.98266 

N2N 200 475.8900 11 1.09780 7.85580 

J2N 200 42.5150 12.27940 ,86828 

Total 800 294.1 163 217.691 04 7.69654 

Transaction Time J2J 200 18.1950 50.0081 1 3.5361 1 

N2J 200 8.9550 9.66437 ,68337 

N2N 200 5.4100 5.97582 ,42255 

J2N 200 149.5850 66.98303 4.73642 

Total 800 45.5363 73.53586 2.59989 

Response Time J2J 200 61.7150 32.66556 2.30980 

N2J 200 22.9200 16.60367 1.17406 

Total 800 33.6575 29.80975 1.05393 

Round-Trip Time J2J 200 247.9450 136.07518 9.621 97 

Total 800 373.3100 180.13515 6.36874 



44 Y 
t 3 1 f 1 9  15 ~ h ~ ~ 9 ~ ~ n l ~ ~ h ~ f l ~ e s " ~ l 9 ~ b l ~ ~ 2 8  One-way ANOVA 

Sum of 

Squares df  Mean Square F Sig. 

RequeslT Between Groups 30124321.024 3 10041440.341 1032.712 .OOO 

Within Groups 7739801 165 796 9723.368 

Total 37864122.189 799 

TransaclionT Between Groups 2904398.024 3 968132.675 544.151 .DO0 

Within Groups 1416212.925 796 1779.162 

Total 4320610.949 799 

ResponseT Between Groups 232007.905 3 77335.968 128.785 ,000 

Within Groups 478~0.250 796 600.503 

Total 710008.155 799 

RoundTripT Between Groups 15149960.950 3 5049986.983 373.013 .DO0 

Within Groups 10776528.170 796 13538.352 

Total 25926489.120 799 

11nmisi;l 15 rda;lqindi sig 'luwis1~~ww4wnis~~rnsi~Gwaiui~dsdsau~~uu 

41~aunw1;lGua i i d d a u n i ~  0.05 ynm'auds riam;liiueu?u ~ , i n i l a i l  dsx3w5niwsa;l 
" 

hiuraas"iwii~aiuhbwndi~nidad~~~mu I ij ~ ~ C ~ ~ Q ~ Y B Q ~ I ~ I T L ~ ~ ~ E I L G U L I L ~ Q ~ Y ~ U  (Multiple 

comparison) r ~ m v i # m a t d ~ ~ ~ i j ' l m f l i ~ ~ h h w n d ~ ~ n ' u ~ ~ ~ a ~ ~ r r a ~ ' b m " u a ~ w s ' n ' ~ I i l ~ s ~ ~  16 



Dependent 

Variable (1) Type (J) Type Mean Difference (I-J) 

Request Time J2J N2J -321.9900(') 

Std. Error Sig. 

9.86071 ,000 

Transaction J2J N2J 

Time 

N2N 

J2N 

N2J J2J 

N2N 

J2N 

N2N J2J 

N2J 

J2N 

J2N J2J 

N2J 

N2N 

Response J2J N2J 
38.7950(') 2.45052 ,000 

Time 



Dependent 

Variable (1) Type (J) Type Mean Difference (I-J) Std. Error Sig. 

Round-Trip J2J N2J 

Time 

N2N 

J2N 

N2J J2J 

N2N 

J2N 

N2N J2J 

N2J 

J2N 

J2N J2J 

N2J 

N2N 





qlnnlr4nal~zr~ui lg?' i ]qv ' i ]af i i "b]u1m"aoam~~u~nia ( J ~ J  aan: J ~ N )  q:i 

diaaiur?niniT?oq~'i]u?ni? (Request Time) h i i n i i  ~ ? ~ a a e i f i i " b ] u i & a f l ~ m ~ ~ u ~ n i m ~ ~ a d m  

(N2N La:: N2J) P m f l l 7 ~ i d ? ~ U ~ ~ u ~ ~ ? ~ l ?  (Transaction Time) q"?!&~w'i]flnaa flflL%Jnd.$ 

rqu J2N $1%ran7uinnii ~ ~ u ~ a a i ~ u n i s m e u f i u ~ ~ u ~ n i ~  (Response Time) j?'i]mdfii"b]ui 

kuawPuPa~m~amr~m (N2J unz N2N) qz619iu~ic?an<i 




