Asg A 2 7

=EoMe B4 839 A9 B84 A E84E Aste ZFelojdE9 2 (Request)©) AH
ZF 19 == XML 719 RPC A A2 Al 258 dAIs s 7. o] E faf SeloldEr) oj&d
AW E g 83 FERELS XML DOMo| ZA3I XML £M2 TAE F ¥4 &7 9

Az AEEa, Ad s XML-DOM & $ols Y 4= A= A A& AHS-3le] FefoldEy 848 XS
B 2+ 238 9dsr] s Ay ARE ulz Zo|dENA ¢EEA ¢ XML-DOM

T2 Wl AF3ta, XML-DOM AXE o] & g2 93 AR me sz AHE FefoldE 230
AAHEE o} 3 B4 873 9 A BFH AL 98 AHY A Fa(Resource Repository) & +9EE )
ANz="l 78 A= RPCo XML-RPC Mul29] 53 2 My 7+ 84 Adoz A% §F A7HResponse
Time)d] %22 A FR43 229 5848 Aoy Frixoz gepoldee vlEr|dey &%
BT BE2E Y ¢ AU E3 FPolAES] o] 8T 5 U= AP A R ATl HFR T

Design and Implementation of Remote Procedure Call Resource
Service System based on the XML Considering the
Request Delegation between the Servers

Jeong-Hee Kim' and Ho-young Kwak'"

ABSTRACT

Design and implementation of remote procedure call (RPC) resource service system based on the XML -
considering the request delegation between the servers are described for the resource application and
efficient processing of distributed environment. For this purpose, the request information about several
server, which would be used by client, is encoded into XML document based on XML-DOM and
transferred to server. Server classifies the client requests using objects which can deal with the
XML-DOM. For the request delegation between the servers, server saves the request result of client
in XML~-DOM structure without replying it immediately, and makes the client request delegated to another
server in XML-DOM’s request information. In addition, the resource repository are managed for resource
transparency of distributed environment. As a result, resource application and processing efficiency are
improved by reduction of response time caused by integration of RPC and XML~-RPC services and request
delegation between the servers. Extension of asynchronous and average blocking time of client were
reduced and information of resource which can be used by client was offered.

Key words: RPC, XML-RPC, XML, XML-DOM, Asynchronous, Delegation
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AAGA, Al 3R Hag g
Z2IaYS0] AE U ALE9 Frhe 4t
o] whdd wat FA Frhetn glen o
S& RGN ZZ A2 Alo] FETF
3t S Al(Inter Process Communication)dl &
° 2 A7 ZZ A A &Z(Remote Procedure Call)
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W BN FUORE UL o] FIEE s BA
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o]AE ] ¥ BE3(Blocking) Al7te] w3} o
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2 QoA dloj] ol AL &3l & ol EA ol A
Hro Z2EFE Ao gt} ol g AR
AE 7] 9o 584 EAE 25y AaA
XML ©]-83tux}l 3l B2 =go] o] Foj4 $to
o, XML Al2®zEe] 435 294 (Interopera-
bility) @A B ) 7]E29] By d EAZ 4T

Ry gesAyed 2 98 Fasn A

s =74 7 ol ME o & ¥
FA Aok A 2] g Al =7 B T2 e sl ¥
ojn], JEl o2 M2 ofatA dZHE FEE A=
Wog FAE AU JEY 4L 974 AF
Bl ol thgk A (telnet, rlogin), €7 Frol g 3
(4, FTP), /A9l 2k A4, ), 283
o S8 (AAGAN, €4 AR, €4 e

k3 b

SHE 0 She 3% Aeiddeln.
de vsste detglon

E 9ol (middleware) A3 E ¢)o] %‘% = rH261.

>

o
EEeth = g8 532 dA ’\]’\Eél ze
o=z

2

r1r 2

F
ol

Al
]

2.2 RPC(Remote Procedure Call)
Birrell®} Nelsonell 213} A|¢® RPCI27]< &
ol AE 9} M T T 23 X (Dispatch) A 0 2 ¥
& Aulzolth Z THE CPU A8 T2

& 3&ste m2a9E 38ste Aol WilMa-
chine) 1] JE ZZ A A7 B4l 26 Qe TEAJA
2 3EF 9 1 19 e Z22H A SEHT
il 20 e EEH ZEAAV} FP AT ;6_31}
ol ¥ & & ] AME X3 Jue ElvigE
Agdch 181 93 T2ANAH 3E S AH 52E5H
2ol HolAl 7] A3 ztZ FElo|dE AEE
(Client Stub)$} AMv¥ AE H(Server Stub)7} &
= o} 2 TH28].

W B MHl2E 91§ RPCe HiojH dF
FANA HolH e +2& Rste d2 &4
7 ATH291. 198 12 dukA<Ql RPC 5% 9 ¢
Y AE o] &8 o3y, e 3 S99 #Ae
Ao deolo

2.3 XML-RPC

XML-RPC(XML-Remote Procedure Call){17,22,

Cliant Computer Server Computer

-

”, -
7 Client Process

Cliént Glient Stub
ure

muni rvar  Servic:
Cvggmﬂ?émmanon Despatcher nver Sand e

T2 1. Stub Procedure ¥ ZZAIX EF CHA|

2330311 XML Z2EZ9 & ZFo|t} o]

XMLE o] &3t 97 wilol g g &

Aes o 3 A
153

2EZ B F Q55 T ®rk ol dlojg

22 Yehie F5¢ ATEA 53 0H13]

3 DOMI32]3 SAX[33]19) XML A APISE
o1& XML-RPC gtolB2el& gA +8& 5 Al
Holeow wegp XMLS QJZQ3 224 ALE8 F$-
w23y 7o) Hy, o Fej Aol T 2E FolA
ME U2 3738 AR EA, §9 A o] A3
o2 Fo3A g ZRAEGA w9 7)Aol
E2 A%g ATIE Aol FHEUCHIIL 28

XML-RPCOl A 270l that JHel 939 4
BoEh

il erF

POST /RPC2 HTTP/1.0

User-Agent: Frontier/5.1.2 (WinNT)

Host: betty.userland.com

Content-Type: text/xml

Content-length: 181

<{?xml version="1.0"?>

<{methodCall>

<methodName>examples.getStateName</methodName)

{params>
Cvalue><i4>41</i4></value>

</params>

<{/methodCall)>

a3 2. XML-RPC 2l=mg
3. 23 228 1edt RPC A& MU[a

3.1 migk AlA™ T2

B =g A AEE Aads] 2AL Zejold)
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°]"4°ﬂ 6}0}—\— Ue FFHA RPC & e 2
Ao olg gk BA oA vl 5= }‘4’ Aeof o
) gFe Y g HAT AT AolE Fa(aF 4,
Asynchronous RPC) &3 & ] 2| Q== AFgkdl 9l
o AT 2 =RodAs S5 e AYoA
oe] xo| M AAE AMEE F IES 2H L A
HZH9slen, A2 8y S x o2 248 HAs
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ol e
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X fft o
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B

ﬁ,
L o

AZE Aol g FA FT HAx: 8 F A FAY] 2
st WAUES Pk 17 3 ALde Al
o T2 jQolm, 28 49] BlF 3 REL A=

A" ¥ F 7] WA Ee|.
2% 37 22 T2 o] o] Foiz 7] A A2

< ZF AWzE el s 208 Asta, T ohE Ay
E ZHodEY 23S HY, v F

E A8 47E SH ARE B9 u B =EA4
= XML-DOM % & A}&-3}= Gathering System

Delegate

Request

lnteognet
intranet

Delegate

S}Snchronous
RPC

/2= st XML 718 RPC Akl AMbi2 AI&E &2 2 28 1103

EES FH¥o=H At & Hx: 8F A
XML-DOM A% ZFel~E 444383, XML-DOM

3
WEos M URLE 4w %%EEJ%‘ E=
XML-RPC MHl 2= 59] AH 24 555 A A8,
84 vaze} golgrt ZehEw, FrFH R 3
Z w7l Hgs A37t XML-DOM Wl A%s
ol AYEEE gt} g1 747he] A EL XML-
DOM— ulr/\l—g}_,_ a].o]ohzg] _3_7?4 2-]_1;_1_2- jqas].

Absl A" HA 52 T 2E 59 21,
A 2 374 L Gathering SystemS 71322
AHEEHH, MW A= it S8 Z 2737 XML~
RPCE A g3ln = o2 M2 Fejo|dE9] 8%
< A9ske 27 "k

Client g

Resource Query |

a8 5. Alag S5 Tx

3.2 220|HE AlA=”(Client System)

Feo|dEE MHl 25 23T M9 URL F4
(targetURL), vt £ gx g 728 XHA QAR
XML-RPC A8l 2= 8 QA& FE 3} Service, &
3= A 9] Function®}, Function®] A}-8-& © o] ¥
(Data)& QAR zZte G528 HE o] &3 o
XML 83 A5 A4t 2 23 09 73 2ol
XML M2 T o] 4

createXML(targetURL, Service, Function, Data)

22l 6. Request XML A MM g5
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<{Service_list>
<list>
<url>carina.cheju.ac.kr{/url>
{service>app<{/service>
<functionD>reverse{/function)
<data>carina{/data>
</list>
<list) woeem </listd>
</Service_list>

a8l 7. MYE Request XML 2412 of

8739 A e e 19 82
=4 o) sjHAYFo|th

ZEoIAE A

Resource Request to Resource Server

Request
to Server

13 8. E20|HE AlAH

3.3 MY A|AHE|(Server Systems)

Y A £RE ZeoldE] g o] gtk &
2384, & XML-RPC 91AE XML-DOM &
Kol X ghotsle x%als}lrl Ay @ AHE Fefold
ER A4 AR, ojYH E dE AHE Feto]
Aeo 4L ADd 720 AE XML-DOM & Hof
iz} gesit Auk g4z e Hae AP
9l RPC = ag @&t XML-RPC #g)¥ HTTP

AE g 2ot B =72 58
HEH %_*9}%—101 RPC A&l F7t5 o2 XML

Request to Resource Server

XML-
DOM

Redirecting the Request

T 9. AME AlAH

714& o] &3 XML-RPC MHlAx AQ3le 2 3
o, o|EA FozM EAF A B4 AAE /\}%‘
8}7] 93 2337 (Execution Environment)ol] &
o} AF-2-9¢EAM, ASP, PHP, JSP 5 dxk oA

AFH e Hul 2717 o] &8 £ de FHE AUA
Sk &, A Aj2"E g Aol adel Mu2E 7
3lo] A gsta 21 A34E Gathering Systemol] ¢ 8}
XML-DOMd F712 AAsta & & Auz &
goldE9 g AL AY3AG HE 2F Felold
EZ DOM AHE $H=SF ok

L A8 A|2H 52 Resource RegisterE ©f &
st AT 5 Ae A FRE sl #AY o]
Huol2d] 55& 23T 5 2} ,aAdoegx &
2 #7A 2 Bt AE st & g, 19 9=
M Alzdle] SEpolAEY & % A2 she Axb
olm, 18 10& Gathering System?] ZEE, 2 ¥
118 Resource Register®] 34 ol

12| 10. Gathering System S8&%

3.4 XY XMEA(Resource Repository)

& 87 elN Ao AXNE AF
3 gAAE R A
\:l

)
A sl £TFE $7 9
N2 ZYPo|QET FARACRE g1 ABlAE AMS
371 A PAR ABAE W CIW kg

2 Fo|JE o] 8 F 3
T ALEY AXE ATy A HHoz A4
AR LS gt Ay URL, A F-3k= Method, A

2 #8, g §5 5ol did ARE B
3 FetolAE 2] Queryol W] HHsA SHIIE
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27\et 25 21 119 geivig gae

i RR(serverURL, Service, Function, Data_format)

3% 11. Resource Register &5 7=
4. NAE 7

)\])\E‘:!]g] ¥ g4 dea ¢o, ¥ 18 Feo
E o} A9 ulx] 3ol
}v]]:}r]oﬂ)\-] AFZste WHAE

™ reverse, echo, sum2
3

ojt}.

» IBM PC Pentium (III)

- Windows XP

- Windows 2000 Server

- Linux(redhat) 7.3

- J2SDK 1.4.0.02

- Xerces Parser for XML
XML-RPC Library
» Testing Program

- ASP, PHP : XML-RPC Program

- JAVA © Application Program
P Oracle 8i :

P helma.xmlrpc :

Resource Database

E 1. E20|AUES} M A|AH
0s IP/DNS/Method
2000 XP 203.253.213.169

Client

Server'_l 2000 Server carina.cheju.ac.kr/echo

Server_2 Linux mincando.cheju.ac kr/sum

Server_3 Linux sslab.cheju.ac.kr/reverse

4.1 22lo|HE A|AHI(Client System)

oA E A 2g2 B4 B0 EAcHE AH
E AL EE 0] &817] A 328 HHT W&
g /e 9% FRE XML-DOM 72 & AH&
sted XML #4182 233 2oldES] 84L&
FGAA A(Shel) ‘g M A4 AAE dAFE
Ao 2k hestAh vl 22O Ao 2959 ¥
ANozw HEE F YEE Pt £ ARES
XML M2 ¥43hs W2 18 129 2o] Az
aHal o,

o

OE

2j2l2 TFE XML JIEF RPC Akl MHIA NAE &7 2 38 1105

public static void createXML()
{
xmIDOM a=new xmiDOM(); /+ XML-DOM class +/
a.create_root(); /+ RE YYHE HY o/
/+ DOM 3% targetURL + Service + Function + data */
/+ SYLOIAE FL(HF FHA) «/
a.appendFinal("203.253.213.169");
/+ XML-RPC +/
a.appendAgent("carina.cheju.ac.kr”,"rpc","echo”,-
"Hello Mr. Jwa");
a.appendAgent("mincando.cheju.ac.kr","rpc”,"sum”,~
"20,40");
/+ Application =/
a.appendAgent(“"sslab.cheju.ac.kr”,"app”."reverse”,~
“carina®);
PrintDocument.Print(a.theDocument.-
getDocumentElement());
SerialClient.sendToHost(a,a.getFirstURL());

a2l 12. XML-DOM 2] Request ME

4.2 Me A|AB|(Server Systems)

B mRoME ofupx oA FA3P3tE Java 719
Xerces Parser[34]2 AM&-3l9] F@ASH 2, AH
Al 2"2 o] & 7julo 2 XML-DOM 722 &%
dyete] EeroldES] 23S sty A=
FYh 2 B L S8 m2IP 2904
XML-RPC Au]2912] f#esto] HHshs R A
¥l Z3E XML-DOMo) 423t 22ho] e
848 EOE N2 9 JRE BddtE 3l
th 29 130) Bad Wi=g HsA

private String processFunction(String, String)
{ RPC MU[A9 Application HUA 2 & )}
private void processService()
{
/+ Me I T resulti XML-DOMY FI} +/
result = processFunction(myAgent.getFirstMethod()
appendResult();
if(R2O[UES QF MY F2 £ > 0)
{E O MUY 42 F2O|YE request HY }
else
{ 4% 25X FAE XML-DOM J¥ HY(SH) )
}

a2 13, A AlxEel Ha| FE

4.2.1 Gathering System

AW Eo) FlE 2 3& At 1 AHE AFT
W 7140 AHEE T Alagolty e Xe) A
= 338X A E vket o] XML-DOM +2
el 474 "} wekr o] & g XML-DOM 44|

2E dRE 44, A4 AIWE F7), AR E
Aetrl A A9 A, HF 5HA FR, AA
Ax g 2E o gEd HisEo] Hasiw, ¥
149 )% Mi=se st
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public xm!DOM() { /+ BM EQY B9 «/ }
public void create_root() { /« request_list $E HYMHE
APOD £t +/ )

- L

public void appendxmIDOM
{ /+ DOMY O FZof Y5 JY AYHE
3 & Text NodeZ #¢Y +/
<list>
<urld> Value </uri)> <targetURL) Value <{/targetURL)
<{Service> Value </Service>
<Function> Value <{/Function> <Data)Value {/Data>
{Slist>
listd ... </list>
public void appendResult(String data)
{ /+ <result> W2AHUEZ J4 ¥ AT A& DOMY FI} »/ )}
public void appendFinal(String data)
{/+<final> ASUE P4, 4% /XN T2 UF DOMA X7/}
public void reportResult()
{/+ <resultd> HAUEY P& &A(WA request ) «/ }
public String getFirstURL()
{/+ £ OB MY 2 @HO|UEY requestE HEY 3 +/ )
public String getFinalURL()
{/« 29 FYO|AE T Itof «/ .}

a2l 14. Gathering System2| o4&

Resource Register

A&7 g EXlsle 2o A EL FElo)
48 d= A¥el 3 HEZE Re-

source Registerg ©]&3}4 Resource Databaseol

55T 4 Ut RR(“carina.cheju.ac.kr”, “RPC”,

“echo”, “string_data”)& &% A% 19 159

&7 Qs =)

! public static void RR(s_URL,s_Service,s_Function,s_Para)

{ query g = new dbQuery(); /+ DB Query Class +/
i q.insert(s_URLs_Service,s_Function,s_Para);
i)

12| 15. Resource Register2| A=

4.3 X2l XMEA(Resource Repository)

AHE] AFTE = U= A9L I
Resource Register?] 2.3 o3 sl Aol =
Eo] TR, SgojAEL] AH 24l Hojo 3
THIA=E =Hojrt 21 ¢ 168 2.8F d el o]
20| 558 A AHE P02 3 Aol

St R tonet v var

o F .
[we e P LR ‘sam SaE

Server_Resource List

) Terver UL T Semce. Vi g Method Xlam W
{1 Yannz. cheju ¢ br i ache ) Fng
T A T T05eracs 1 xm -c j earee | cting
ﬁ
e e e

12l 16. Resource Repository 5 &g

24
=

t

]

5 4

02

A8 #Ae ® 1% 2ol
A} FeroldEg &
4k

WAsaoH, 252
2E

3E A7HAZ E78h H

5.1 RPC 2F Zreverse)

=) A &t /\11:1-]9,] Ul 8 ZZ I (JAVA Pro-
gram)AM ¥ =8 23 Fxjolth 1¥ 179 A3l
HE A4 EE <Service list> B HE <¢tol] <final>
AdYHEE FHF 2 X URLe] I, <url> &
E+< MY URL°IH, . <method> ¥2]HEE “app”
ojBg AW ST IYE AT ZolH, <func-
tion>-2 “reverse” &5& ;qzq g RolH, <data>=
BAF= AR e 2 “How are you?'¢l AL =
T Utk 283 2 EoZ MujdA e o] & m
742 Waiting©) 2 2lth7} npxet gole] 2 Axrt
dojztl o] As} 3lH e FelolgdE] aHE 3
Mol Mo At 833k Aajolch

Shell>java serialClientMain
Requesting RPC and APP Service via Agent.....
<Service_list>
<final> 203.253.213.169 </final>
<ljst>
<url> sslab.cheju.ackr </url>
<method> app </method>
<function> reverse </function>
<data> How are you? </data>
</list>
</Service_list>
Waiting for Response of Agent on port 5005
silgb‘cheju.ac.kr's ‘Result -+ -?uoy -era woH
1>

gl 17. RPC Q& ZIH(Reverse)

A
~

2%} 182 M Zofl A ia}o]‘ﬂefﬂ 848 ¥
BaFEo} “Next Host name”& 22 & o]
& URL®|H, “Total Host Count’ —t—%a‘rOl e7}
AU 25 g MW £ W81, “Current Host
"2 MW E 2, “Current Method"& 2.3

3+ RPCE, “Current Function”& Aj8j7} 43 &

Next Host name : 203253213169
Total Host Count : 1

Current Host name ' sslab.cheju.ackr
Current Method @ app

Current Function : reverse

Current Data : How are you?

% 18. S0l E QHof st Lue{d Hnt
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Fol, “Current Data”& Hol2

BT},

als
rO
24
g
o
kv

5.2 XML-RPC 238 Zot(sum)

a9 192 A4 Aol ) Auel A XML-RPC
|43 FetoldES] 2% N2l ABolt o]t

2739 e elAl, 53] ¢ Mol A XML-RPC
24 Aon, = 4 Mo 238 Fae
P goln] 2ol YAFE T AR
(2040)% H]—o}k] E—]kﬂ 04/\]. -6* L—i 47‘/\)\‘:} ﬁ_‘,} §}
= 512-& F337) vhgth 19 20 A
Mol A RUEH g stwo]

2o He
a

w

;1

Shell>java serialClientMain
Requesting RPC and APP Service .....
<Service_list>
<final> 203.253.213.169 </final>
<list>
<url> mincando.cheju.ac.kr </url>
<method> rpc </method>
<function> sum </function>
<data> 20,40 </data>
</list>
</Service_list>
Waiting for Response of Agent on port 5005
mincando.cheju.ac.kr’s Result @ 60
Shell>

a8 19, XML-RPC @3 ZHunt @ ASP

Next Host name ' 203253213169

Total Host Count @ 1

Current Host name ' mincando.cheju.ackr
Current Method @ rpc

Current Function ! sum

Current Data : 20,40

= 20. Z2tojA

|m
fo
o
2
2
ro
to
i
m
o
My
o

5.3 XML-RPC 23 &zl (echo)

Aol ¢ Mol Al XML-RPCE o] &3 Z¢a}o)

E9 9 Axtolt}. A3 W2 19 21, ZUE
o e a9 2209, A3 529 FLsh o,
8 A3 MulAvr PHP 2 18y Bojt}

Next Host name @ 203.253213.169
Total Host Count : 1

Current Host name : carinacheju.ackr
Current Method @ rpc

Current Function : echo

Current Data : Hello Mr. Jwa

Shell>java serialClientMain
Requesting RPC and APP Service .....
<Service_list>
<final> 203.253.213.169 </final>
<list>
<url> carina.cheju.ackr </url>
<method> rpc </method>
<function> echo </function>
<data> Hello Mr. Jwa </data>
</list>
</Service_list>
Waiting for Response of Agent on port 5005
giri;}a.cheju.ac.kr's Result @ Hello Mr. Jwa
ell>

a2 21, XML-RPC & &} : PHP
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Shell>java serialClientMain
Requesting RPC and APP Service .....
<Service_list>
<final> 203.253.213.169 </final>
<list> . ol3 AF . <list>
<list> . °)3 A .
<function> sum </function>
<data> 20,40 </data>
</list>
<list>
<url> sslab.cheju.ackr </url>
<method> app </method>
<function> reverse </function>
<data> How are you? </data>
</list>
</Service_list>
Waiting for Response of Agent on port 5005
sslab.cheju.ackr’s Result : Hello Mr. Jwa
mincando.cheju.ac.kr’s Result : 60
carina.cheju.ackr’s Result : 7uoy era woH
Shell>

7 23, 2% 92 RPC X M|~ QF 23}
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Next Host name : mincando.chejuackr
Total Host Count © 3

Current Host name : sslab.chejuackr
Current Method : rpc

Current Function ®@ echo

Current Data : Hello Mr. Jwa

Next Host name: carina.cheju.ac.kr

Total Host Count @ 2

Current Host name @ mincando.chejuackr
Current Method @ rpc

Current Function : sum

Current Data @ 20,40

Next Host name @ 203253213169
Total Host Count : 1

Current Host name : carina.chejuackr
Current Method : app

Current Function @ reverse

Current Data © How are you?

a7 24, Z210|9E Q¥ CfEt Du|EE Z
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T8 Ax2 BAMsd § 29 09 25, 269 2}
ZolA AdA CAHRl = A ¥ H I RPCH
XML-RPC AMH]2=9} 3A zpo]7} gltk. o] AE
o] 834 F7} 3 sjol7] W Eof AFEE Aul 27t
X =H 2 HE A%, 78 5 D AeS
ZglolE 9 2 AHH Fol “Total Host Count” 9}
Zelo|dEY 8 o] AH 1t ), A

'T'\_.D
Ade g AHEY AMul2 Mz & HFHOE
%%‘% e+ 4= itk E3F RPC# XML-RPC AH]

< HAF

2E]3 HE7E A 2 AulzeA My e
2, 38 E FA ARE 5 e Ay 9 A=
25tk ¢ A7k Response Time) ol A&
AN vd 24 B B4 Qo] Egto]dEY
B2 AHE G2y 2A4E HYon, 2ULFo

T ¥ A B C D
RPC O O O
XML-RPC | © | 0 | o ©
A 4 o|Fo XA &g O
25 ey H o &
H| 5 7] 24 M Zr
83 MY 1 7H Aggs
Au 2 AF Individual Integrate

: RPC 27 Z3Hreverse),

: XML-RPC 24 ZA3(sum)

: XML-RPC 8.3 Z 3} (echo)
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24 AgHa d5E ¢ 5 do

a - echo, b - sum, ¢ - reverse
d - abc W&, e- 23 Y
&9 - millisecond, 83 F - 203
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a - echo, b - sum, c - reverse
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9] - millisecond, 83 4 - 203
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