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ABSTRACT

Conventional caching system doesn’t support Real-Time attributes and load balance. To solve these problems, this
paper describes the design and implementation of the RIOP(Real-Time Inter-ORB Protocol) to provide QoS guarantees
mechanism integrating RSVP and TAO ORB. Furthermore, it provides fast XCSLS(Extended Caching System for Load
Balance) implementing main memory cache in Primary Server using locality of objects. In this paper, a key feature is
presented : QoS enforcement, PS(Primary Server) and RS(Replicated Server).
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Struct QoS_Info ]
{

long bandwidth;
long latency;

}
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string Get_RS_IPQ;
string Get_Mem_Obj();
void Put_RS_IP(in string RS_IP);
void Put_RS_Obij(in string RS_Obj);
|8
interface RS {
string Get_RS_Obj();
void Ping();
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interface RS {

PS : Primary Server
RS : Replicated Server

string Get_R8_0Ob3i();
vold Ping(}:
Y

(8 2.7) XCSLB IDLef 7HH =



3082 s=JEHLIET =X HEA H113(98.11)

1. 4 RSE A4ld IPE Put RS_IP) HWA=E ¥ PS+ 2 RSY AEE Y% RS_InforZA e mx
& PSolA F¢} 2] MAE 9% Mem Caching 7-ZAF dy W4z
2. 283 RS7 7bE AAE PSSl A Put_RS_Obj() 723 2tk RS_Infod] RS_IPYE=E 2} RSEY ip%F
& F3 PSelA Foh 2E A8 vt Mem Obj®l name Y=+ |AE
3 g3 F71HeE PS¥ Ping) WA=E Ed A ol g ref et F2E A5E 47 AFs
2} RS9} £58 28 Eo) I v
4, Ee}o|AET} PSS Get MemObj() WAEE 32
FogA wmele] A7} AA s glEa B 3.1.2 RS9 +¥
5 AAZE lchA b2 gelojdEdA % HAS
ki mcmws :arb(CORBA::ORB_ptr o){ \
6. &3 AA7t AMAHAA Fo® Get RS_IPO ) this->orb_ = CORBA::ORB::_duplicate(o);
MATE B3 HEYYGM 714 WE RSE ¢
o). o char* CachingRS:: Getgg R(l)&i(c;:ﬂ chur‘n:l:e, .
= vironment &env
7. upAmtoz FeoldEx HPRSH Ut Get Al AR g B B
RS_Obj() WAEE 558 A9 AAY Iz ) return buff;
(reference)& 7142t}
void CachingRS::Ping(CORBA::Environment &env){
/I B8 looplt &t
3. XCSLB(Extended Caching System for Load U -
Balance)e| +¥

(28 32) RS 8
€ A€ B fue PsolAM wixg AY vE
o

o glo] Fu) WEUME HAIZ CORBAYIAA A4 RSAA 2] PingWatt PSol o8] &5, olq
Jqeoke & WEmtie] AuAr sE# XCSLBE Ping Ml4&E+s 923 loopE Eth PSZE M+ Ping
T € T3] AR ALH fEE ANg iﬂi%}ml
Z} RS9l response timeg HMIAFoZN g
31 78 Aa g
3.1.1 PSe} +&

3.1.3 SetodES 74

/{nm.rsucmmu \
17 this->RS_number 2 this->0b}_number#l 028 2218
)
void CachingPS::erb(CORBA::ORE_pir o) {
o ///:afoms AW orbOl B \

this->orh_ = CORBA::ORB::_duplicate(o);

}
char* CachingPS::Get_RS_IP(CORBA::Enviranment &eav){ " PSE} Rs:' ” u Q
// RS_infolilbandwidth®) 240 #£2) RS_Infofi].RS_IP# return CachingPS PS;
char* CachingPS::Get_Mem_Obj(const char*name, CORBA ::Environment &env){ Cach RS;
# ehis->Mem_Cachingfil.Obj_numeO| name0! A2
this->Mem_Cachinglil.refs+; if(buffer = PS::Get_Mem_Obj(name)) {
return this->Mem_Caching{lj.Mem_Obj; /1 buffer2} u 8. .. 82 ' 8

}

char® CachingPS::Put_RS_IP(const char*RS_IP, CORBA::Environment &env){ }
/I RS_mumberJt 390} X WA
// RS_IPM this->RS_Info[RS_numberl.RS_IPO{ &l 2,
RS_number++; buffer = PS::Get_RS_IP;

i
char* CachingP8::Pit_RS_Obj(const char*name, const char *RS_Obj, u b“ﬂ«u ﬂ & e '. u ﬂ . 23
CORBA::Enviroament kenv){

1/ (Obj_number > 9 ) then if(buffer = RS::Get_RS_Obj(name)) {

# this->Mem_Cachinglil.refJ} 3 20/ 221 %2
II!MS;M:‘CMI)“ EXETT BT /buffer2] IS @82 B8

/1 i (Obj_sumber < 10) then }
/1 this->Mem_Cachiog{Obj_sumber}0l N Z 8 248 X382,
Ohbj_number ++;
) \// &= /

(33 31) psel 78 (38 33) F2lolE] 78




32 HAZE Y ALY PSel AY

2 A Azde (28 3444 My WA PSE
A3t 7t RSB FE& 7oY. oA Fo=
F4HA #gE ¥ 7 U

[omega] PS &
Waiting the request

(2% 34) PS ¥

33 AAMZH AN AAE RS HY

A A2 M Z2adE (29 353 o] 4
Pt AFE vdEe] RE #UE dE HR
(#d olE, #4o] &= HIE)E 7 AA G
Hlo] AMuj2el] $Fo] Hu FefoldEY 278 7
unt oy RS/ dgHd AEHez PSY RS
7t S99t (29 35 old HHF& HoFET)

fcciab] RS & \

% e Registering following objects, s
: frog.jpg )

I testing.avi

: biogra.avi

: planet.bmp

: michael.jpg

: a.html

; STV_img.ipg

: elt_img.jpg

NOWMbhWN=O

*kuokk Sever ready to serve W

_

(%! 35) RSAH

(29 3614 Y PSE RS/ Azt Assw
A0g Psol 5533 ANE AAE $S8T BHW
of 29T 2eln FoldERY 278 sk,

[omega] PS &
Waiting the request

RS1 was registered
RS2 was registered
RS3 was registered

(3% 36) RS7} SBE mj PSS utE

SAIZE HAIKE FHa ALR 3083

(29 37)& At EeoldEJ} ahtml BAE &7
Ae W A A2" My Tzl wkgoln)

Get a request from client
Activating the object that client had requested.
The name of object : Ja html

(T8 37) ahtm A 270 CHEt MM $3

(¥ 37% (29 350M RS7F Addn &
ZeloldEY 27 2 ahtml AME &7 L 9 RS
L} PSe whgoltt Wi WA FeoldE 878 AR
9 AR & o83 dAER]E $YT0}

34 744 WA Moo E2jo|dE MY E2TY

(19 38)2 SAEY} aluml HAE 27 W&
W ol Ugue A#E RS (19 388
golA EV} AA| o1E& ahmizti BAEY #F
AE My ZaPdA aFstn, 878 A
28 M ZRaYo g RE wel 1 FFE XL

s E¥stE FHoln

® =l

\

[kkucc]client a.html
Waiting the response

This is a.html
This is result of request from client
And the object is returned by Servers

N /

(28 38) HEOIPET} ahtm Y 27

44 B

€ g7 71&e A A2RdAY EAE 5 4
AE AFeA Ran § M9 Eee §8E
PSel W= A& Fol AHete R 2He &

o olH @ Bd FIEHEHE HEHH & =
RSVP$} TAO¢| ORBE® RIOPE TFdsid 7|&
CORBAY @l¥ QoSE% HAUSEE ATaes AT
4e AFaATh 28T ol HAIZF CORBAE 7



3084 SRFEXEISY =X HeH M1=@11)

ston Ao th{ B AW (Replicated Server)®
A1, A9 (locality)E ol &8t & RSAM S £
oleiES HEEFAE el 7 ol AEHUD AA
£ vy PSol Ags) wimey AL FEI} Fr
W& XCSLS(Extended Caching System for Load
Balance}& A 2 F#staAr}. of#d XCSLBE ¥
AE wetow wrg MAE PSo] FrMEe s Hitg
& 93, AA AFL7 HDD7F obd &3
RAME AH&#o2 AH) JIE5EE AT

#n8 8

[1] CORBA OMG site, <URL : http//www.omg.org/>.

[2] Overview of CORBA, http'//www.cs.wustl.edw/™
schmidt/corba-overview. html.

[3] PP. White, “RSVP and Integrated Service in
the Internet : A tutorial,” IEEE Communications
Magazine, pp.100-106, May 1997.

[4] Real-Time CORBA, http://siesta.cs.wustl.edu/~
schmidt/corba-research.html.

[5] Douglas C. Schmidt, Aniruddha Gophale, Tim
Harrison, and Guru Parulker, “A high-perfor-
mance end system architecture for real-time
CORBA,” IEEE Communication Magazine, Feb.
1997, pp.72-77, available at http//www.cs.wustledw/
“schmidt/TAO.html.

[6] DC. Schmidt, “ACE :an Object-Oriented Frame-
work for Developing Distributed Applications,”
Proceeding of the 6th USENIX C++ Techical
Conference, (Cambridge, Massachusetts), USENIX
Association, April 1994.

{7] Michael Baentsch, Introducing Application-level
Replication and Naming into today’s Web, Fifth
International World Wide Web Conference, Paris,
France, 1996.

{8] WLIS(Web Location and Information System),
Michael Baentsch, <URL : http//www.uni-kl.de/ AG-
Nehmer/GeneSys/WLIS/>.

[9} Squid Caching Proxy, <URL : http//squidnlanr.net/
Squid/>,

[10] Jon Siegel, CORBA Fundamentals and Program—
ming, John Wiley & Sons Ine, pp.1-111, 1996.

[11] Thomas J. Mowbray, CORBA Design Pattern,
John Wiley & Sons Inc, 1997.

{12] Orfali Harkey, Client/Server Programming with
JAVA and CORBA, Willy Computer Publishing,
1996.

[13] K. Sollins, L. Masinter, Functional Requirements
for Uniform Resource Names : Internet RFC
1737, http.//www.w3.org/pub/WWW/Addressing/
rfc1737.txt, December 1994.

[14] CHui fema, Routing in the Internet, Prentice
Hall, 1995, pp.279-310.

[15] S.J. Hong, et al , Object Oriented Real-Time
CORBA Naming Service on Distributed Environ-
ment, The 12th International Conference on Infor-
mation Networking(ICOIN-12), (Tokyo Japan), Jan.
1998, pp.637-640.

[16] S.J. Hong, et al, Real-Time Inter-ORB Protocol
on Distributed Environment, International Sympo-
stum on Object-Oriented Real-Time Distributed
Computing (ISORC '98), Apr. 1998, pp.449-456.

T

e-mail : yjkim@cclab.konkuk.ackr

1996 #E gt HAApA s}
EJ(FAD

1998 A5t HAREYET
2158 EQ(FTEAAY

1998 ~ & AFEE HFE
HEBANESA whAA
A F

19983 ~1999'd 649 ¢t T AlZHAAL

19999 ~ & A AFUE AE A

19999 ~# A Mg AlRE A

A Eol: CORBA, Internet Caching, Mobile IP,

Internet Protocol



435 3
¢-mail : bullyboy@cclab konkuk ackr
19983 daoigrr A=A e
EYJ(FTAD
1998 Asdigta AFEHAYRE
2Feta Aty Yt
gt B4, Intemet Ca-
ching, Mobile IP

2 dZE

e-mail * sjhong@mail.yeojoo.ac.kr

1991 A¥digtn AApA e g
EA(F A

1993 AFdga A e
EQ(FEA D

1998d A=dista FFE FR
FAEE EU(T AL

A A5 FFEIRY 25

TR AFE WELNZ, Heude] Axd 24

0 ey Z2EF

1989'd ~1990'd
1991'd ~1997d
1990 ~1997d
1992vd ~1997d
1991'd ~1993d
1990 ~1997d
19954 ~1997d
1995'd ~1997d

AT ZRIXIE TR AILH 3085

8 M o

[~}
e-mail : syhan@cclab konkuk.ac kr
19774 A& AXEAYT
(8HA})
19799 @398y ed AN A4
1988\ =3 7ied WA whap
19819~ axdga AR
ARBATEH wF
95 Marylandt] el de3} AdRus
HFEAAL AE AP
FRE7)ed 434S GFAE Fodug
Wy HFE B 97 TG-VT 9%
54878 YRENATY 2A9Y
ISOZEC JIC1/SC21 WG8 $143(=u $1493)
WY AFE B Q73 TG-Web)F
Adga AHrledTa JREA

A7 e &%

199611 ~1998\d

Ay HFEH U 47Y FFoA

19979 ~dA &= AHY §3 Jleddy H9

1997d ~1998'3
19984 ~1999'd

ATkl FRFAY ASAY A 2%
"= Maryland H&tw HFe et

AQRS

19983~ @A A3 AFH T4 73 oA

FAE ok Real-

Time CORBA, Internet Caching, Al

o JEY ZEEE Mobile IP



