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Since comrrunicetion systerns softwere 5 very lecge and comples i requires cotrpotient besed
architecture for scoftware reusakility, herdwere trensperetcy, high performmence, snd essy software
recotstruckion in different applicatons, [o ooder foomeet these tequiretnents, we snelyee perfoftrance
and lotec-poocess comrronication technigques of existing COBBA [[CP, snd designed s shered
tetrory-kased COREL inter-CRE protocod that wmuld best Bt for commmonication svstetns softwere,
The designed protocol supports e sarme intecface and can minimize the oessage transter overhead in
the same bost envircornent, The test cesulks of oor protoco cotrgered sith other protocols show that
the perfortoence is incressed by koot 1552 - 200%:, We are thos sssurced thet our protocol can be gsed
i developing CORB&A-based cotrponent softaere srchitechure fof comrronication systetrs,

B keyword (OCORBAONOFOShared MemoryOCommunicalion SyslemsO

. Introduction

architecbre is  kecoming  middlessere besed  open

Cue to ropidly developing internet secvices atd
growing ramker of service users, oday's nebwck
structure toast be able o respoad immediately o nessr
nebEcl  sstern

service  detrends,  Conseguetkly,

architecbure that cen provide oesw services through
itter-netwnrking armong heterogeneous eguipnents ke
using standard intecfaces,

The COF (Chiect Whnagement Group) defined the
standard interfece specificaticns of COBBA which
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allowr clients to poowide scftwmre  secvices  for

distribated  cotrponents  regardless  of  cotmponent
locabions, progratmring  langusges, OF  plakforos,
cotrounication  peoteccls,  and  hardweres(l],

Estaklished in 1991, OMWG nows hes ore than G00
tetrkers, and COBEA extended its appdication scope
fromn crdinary apglicetions to resl bie systets aod
kuilk-it syweterns (2],

&5 the productivity and reosakility of softwece hosve
impertant, COBB&-kesed  softemre
suppotking  distributed  process  between OF  and
appdications keetn resescched  and
developed in the Eeld of commmonicaticn systemns

becotne  tole

software  hes

sofbwmre, boo,

[n the area of comronicakion systems softvare,
there sre two reasons for incressed requicetments ot
COBEEA, First, thece is & requiretnent for the aspects
of intecnsl strochare of cotrmonicabion systerns, The
cotrrnnicetion systerns scfbware s oot ooly very
large and cotmples bat alse depends heswily oo the
hardware of target sysfem [ooooder to enhence its
productyity and ouelity, component erchitecture (s
recuaited Eor softsere ceuse end the transpereacy of
hardware  architechure s needed for Bh BESY
recotstuckion of softweare Eor different apgplicetions,
&ltheagh COEBS can ke used 85 o softwece bus to
treet these reguiretrents, i 5 ooprecticel foo ose
cotventionsl CCBREA &5 &
cotrennication system because of its low per fortnance,

Secotd, there is 8 cequicetrent for open architecture

softwmre  bus  for

of cotmranication systems, A5 cotrmonicaticn systes
software erchitecture hes been evolwing ioke open
architecture besed o standacd intecfaces, reducing the
ke required for software development has becote 8
key factor to systemn cotnpetitiveness,

The signel based commonicetion systetrs sofbamre
has an ineradicelde stooctural weakness by depending
ot OF, progracming lenguage ond mmessage transter

pretocol for its developrent becaose it spgroeches
distrikated ohiects thr cugh LEED —fAOCEES
cotrrrinication supeetied ke the operating svstemn o
cotfrest, CORBA-besed developtrent methodology (s
independent of CF and progrermming  lenguages,
Theretore, CORBA-based developtent oethodologs
flegibility  and  scalakility o softwere
developerent, MWDreower, when the CORBA-besed
scftware developtent methoddogy is applied to the
development of softwere for comrronicaticn systetrs, i
it peesible  to reduce  the
developerent, to Hegikly configore systens, and ss &
result,  to impeose efficlency o the  systemn
trmintenace, Alse, COBBS can ke adapted to 8 new
brend of an open architecture with a peradigem shift of

EHELCES

Hrre  Bor sofftwere

the trethodology from the signel-based cotnunication
systerns software development to the CORBA-besed
scftware developoent,

[t this peper, we focus oo the first resson that s a
recuiretrent for the aspects of the interosl stooctore of
cotrronication systetrs, (o order to design a high
speed COEBA, we propose o shered temory-besed
itter-0FE protocol Bor distribated processing bebsween
scftware blocks onning on the same host, shich wdll
etisuce the developtrent of 8 high perfocence CORBA
platform Eor cotmmnunicakion 55ystetmns,

This paper is ogpnieed a5 follows, Choper
analyees the specificaticts and internsl structure of
COREA, Chapter 3 describes the design of inler-OFB
prebocol besed on shared metnocy, Chagter 4 analyees
the pecformance of the proposed model, Finelly, swe
discuss conclusive remnecks in chagpter 5,

[, CORBA Specification and Internal Cverview

COBEA specifications define interoperakility protoco
bo support ter-tebacrking among okject reguest
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beokers(l, 2], This mekes & possible b poovide
brarsparent services by defining essage fortmats and
cotrrrnication protocols cotmon boo object service
ezchanges atrong object request bookers, This peper
will analsee elaked stodies on impeesing the fooctions
and pecformances of CORBEA defined by the CREG,
This geper will slse cary oab perfortence snalysis
telated to COBBA  cotponents, and  poesent  the
trethods to improve COFBS perfortmences,

1. CORBA Specifications

Cenerally, COBES specifications define interfaces
otly, Provided features of CORBA include! okject
location branspalency, mansgetnent of connecticn aod
tretrory, perarceter (dedmarshaling, (dedmulipledng of
events and reguests, error handling, failure enduratce,
activation of obiect/server, parallelism, and security
Functions, [Fig 1] ilastrates the key cormponents in the
COBEA reference trodel thet collaborate b proside
applications transparency footn languege, OF, hardware
and netwotk protocol[11[9],
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Fig. 1. Key component of CORBA reference model

COREA specifications define the Eollowing foor
interfaces Eor systerns developrnent[1][E],

11 10L (Interface Definition Language)
[etectaces for itmpletrentation okjects show ditfereot

meppings depending on the programming BogsEE,
[CL compder  is  independent  of  prograrmming
langneges so that it can expoess interfaces for okbjects,
Cererated codes st poovide the means for pooviding
fransperent secvices for impletnentaticn objects,

21 ORE (Chject Request Broker)

Client programs using COBB& can bransperentls
recuest server side implermeatation codes located on
the sarre of remmote systetm throogh OFBs, OFEs
Eollessr the proceduce ke intercepting SeCvice [eQUESES
fromm clients, find pottakle object adegtors teady to
provide okiect services, call relevart methods including
parateters, and receive return valoes if necessacy, o
this cese, clients can reguest services without the
infortnation ot the locations of the
impdetrentation okiects, operating svstetn,  herdware

SE[VICE

atnd the prograrmming langasge, [ this wey, OFEs
proside locabion wansperency with swhich services can
ke provided for objecls itplerented o heteoogepnecus
sysberns: independence Totn grogratming [abEeges
and infercperakilite by which  oolti-lmgpdernented
svstets can ke supgoried,

31 POA (Portable Ohject Adaptor)

POd&s  bridze  obiect  request  bookers  and
irpdetrenkation chjects, They activafe Urplemmentation
ohiects and conftol secvices while meinfpining the
infortmekion oo service requests and ckiject stakus,

41 |OF iinteropershility ORE Protocal)

Cenerally, inter-ORE  comronicetions use GOP
(Ceneral [ntec-CEE Protocol) and [COF (lntecnet
[nter-CEE Frotocol), Both of them define zenecal
iter-netwncking specificaticns, The OWG does ook
define any specific protocol as the transpect laser
protocol, OFP defines commonication specifications ke
which service request side can mershal{demershal its
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hardware architecture information snd peracmeters,

2. 1I0P Specifications

MCE uses COR (Commen Data Representation)
gratrarer bo trarshel the messeges written by COBEBA
[CL. Then ([CF transters the standard Q0P formatted
tressages to the destination CORBA through TCE{IF,
[[OF operations sre defined in the CiIS Specifications
B0, and they bese Bollowing besic Bunctions[1] (2],

1) Ohject location service

[CF defines locabion service fof objecls in the
clientfserver  model, When a  client
LocateBequest tmessege for mccess oo objects, the
server responds with LocateBeply message containing
infortrekion on the relevent objects and lets the client
krcr their location,

Frarstniks

21 Connection management

The client configures and meneges its conection
according to the server address infocoeticn extracted
frotn the inter-operakde chiect reference created by the
server, Ag  single-thresd-kesed COBBES  apglies
cottection oriented transfer  protocol boo service
recuesks and response tessages, the sequetce of
[ESLOHSE  tTESsaEeEs 15 guaranteed, [o
trli-thread-kased COBBA  shows  asymchootoos

operakicts  without  goscanteeing  the sequence  of

cotkrask,

[ESEoSE tessages, Cisconnecting operation ey ke
activated kv both the client and the server, After
receiving disconnection tressage, [[OF obiects will
activate discotnection and cancel allocation of allocate
resources oty the basis of connecticn identfiecs,

3 Message formeat

ceven tvpes of messeges are defined as showm o
[Takle 1], Every message includes 12-bste necessary
tressage  hesder  informrebicn,  Addiionsl  hesdec

infortmekion may ke sdded depending on the brpes of
FTIESS BZEE,

Tahle 1. IGF messade tyvpes

Types Diecdion | valle: Destipdion
Rejugsl Cligrl=551 ve1 0 |Ssivice 15{ugsl
Renhy Cligrl 055 ve1 1 SeIvicE IRSORMSE
CancgIRg iy sl Cligrl=551 v 2 | Senvice carcsllalion 16 e
Lec 2l gRe(u sl Cligrl=551 v 3 | Ohiscl Iecalicn 160w gs]
Lo al gRe0hy Cligrl 055 ve1 1 | Onjsel Iecalicn 15500MsE
ClessCerngclion | Cligrd 056 v 5 |Cenneclivn clesing
MezmagsEnm Cligrl=55 v B |Meszabs gim

4] Message transfer

Cenerally, [OF supporls TCEfIP-based transter
protocols, These protccols are often developed ke
applving high-speed transfer pootoccols like ATR
degending oo oessage cheracteristics, dake sizes or
apgdicarion fields,

3. Analvsis of Methods for Improving

CORBA Performance

[CF kesed generic COBBS platform is applicakie
otly fo the oetwork mensgerrent like TR since it
does oot meet the hish perfortence requiretrents of
cotrrinication systetrs, Conseguently, saricos shidies
have  been  condocked  bo itprove  COEBA
performmances, The studies focus on the Hree Bollowing
thetres [3][1],

11 Optimization of (delmarshaling technigues
for & data tvile conversion

& Freguent memocy copy doring 8 deke bvpe
conversion  degrades CORBA  pecfocnmences, [0
weckors can be used bo optitrize CORBA perfortrances,
Hoswwewer, this tethod cen oot satisfy pecfortmence
recuiretrents fof cotmrranicakion systets,
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2] Data compression

[t is possikble to omib version information or 4 kste
tegic information from GIOP header, Howeser, this
violates CORBA  specificaticts, Compeessing daka
without the besder lesds to 8 lacge foctiskion o
performence depending on daka sizes and systetn loads,

3 Cptimization of message transfer time

High speed transter netwocks like AT cen be used
o opbitrize message Tanster time which tekes about
0% of the whele processing titne, Howesver, 8 sheced
tetoly i the same svsterr of echanisos like
LEESAZE GUEUES can ke applied,

[ the Eoloswing sections, we will anslyee the
pecfermrances of the COREL fatform depending ot its
cotstituents and the transfer methods in ocder to find
kest ways o improve its perfortmences,

4, Analysis of CORBA Inter—ORE Protocol
Performance

[[CF is used ko exchanze FCP ressages defined as
g set of standard message formreb combined ssith
cotrenen deka BERCESsicn BPpes, o order fo ensure the
cotranication among several CREs on the TCRIF
tebarork, General COBBA corrmunication model uses
pritnerily TCE(F or UM domein socket to ensure

cotrrnunicakions bebween B components, 85 shiowm o
[Fig, £,

rmusaly) | fomed ropix rma
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Fig. 2. CORBA communication model

This peper  will find optitizing  eletrents ke
analveing the perforrrances of the besic COBBA
platforrn, The fest enviroorent for  this  anslysis
cotnprises Solaris &7, UltraSperc 1670He and 152NE
tetrory,  The objective is o design & high-
performmance platform for cotmmanicakion 5yshetmns,

&oumitg thak  client-to-server COFBA  service
recuest treintains the packet transfer capekilits ab a
cotstant  lewel, the COBBES perfortences cen ke
decided ks the attributes like the (dedwarshaling, the

ohiect actiwakion and the message fenster e,

Tahle 2. Comparison of execution time by CORBS
constituent [unit; ms)

Tare Tea | Tmarshal | Ticdal Fale

Chanacle | 07552 | D.ODGT [ DDZOT | 0.TE2E | 94 %
Len@ | DL3AET | D.ODYE [ DDEM [ DETIT | B3 %
Fleal | 03776 | DLODGE | D.OZ0S | 04045 | BE %
Gouble | 05545 | 0.ODGT | DOZOT [ 05623 [ @1 %
Shing | 05071 | D.ODGT | DDEAR | 5364 | 90 %
Sedugrcy | LIZ0E [ D.ODGY | D026 | 03536 | B4 %

Wb swill present criteria for improving pecfortnsices
of the conventionsl models b providing pecfortmence
atelssis for 8 service which hes three peracreter types,
ity ook, and incut, and retorns velues of the satre type,

[Takle £l
regarding waricus data fypes,

shows  perforrmance  anslysis  esults

Thergul = F Thordulls) + Tderorgulis) +
Trurshol(r) + Tderamshal(r)) (1)
YWhere, Trrershel is peracmeter mmecshalling tore,
Timns = FlTiop(s) + Tioo(r) + Toonest) (2)
Ttrans s the tire spent transferring  ESSEZES

trersheled on the client side to the server side thoough
bracsfer leser and returning the cesult saloes,
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Therefore, Ttotal (time needed bo process one
COREA service) is,

Tiptnl = ¥ Thorshal + Tpoa + Tinns) (3

Tocdtime vsed kv CFE on the server side) is the
ttre recuited to interpret reguested services, boo find
the relesant okiects in the imopletrentakion ckject
repesitoey and b cperale Services,

The ratic of Ttrens needed to transfer treSSAgES
through inter-CFE protocol showed a slight diffecence
depending on the date tvpes,

Retip = (Tivms / Teoa) + 100

Though there may ke varistions depending oo the
date size of transterred perarreters, oore than B0 of
the shole Hioe wes spenb fransterring tesseges, os
showm inf5],

[Takle 3] shows the average time spent transtecring
date of different sizes one thousend Himes ks using a
shared metoey, TCEIE and UMK dotrein socket, as
ways of cotmnunications in the model of client/secver
it the sarme systen

Teble 3. Comparison of transfer time by communication
model [unit: ms)

KR AR | 16RB | FRB | BB

TCR(P n0ezz | ooeez | miedn | 0oos | oee

Unix Bemdin | piein | oen | nises | 02miE | nesw
Spckgl

Shawed Memery | DOTS | 0TS0 | LOTE1 | 00FTn | noves

&5 shown in [Table 3], the transfer capakility of a
shared emory oodel cetoeins  eltmost the same
althiough the incresse of dafe size is steep, [0 conkcask,
the transter time of TCE{F and UM domein socket
icresses ropidly as the data sige incresases,

. Shared Memory-based Inter-CRE Protocol

T support the charactecistics of the cotmmonication
systern that the swstern fonctions are distribated o
distwibated  herdwere, CORBA  has  to supgork
specialized functions like resl titre processing, high
relinkility  and  high  pecfortmence,  [o genersl,
cotrrinications amoag seperate function modules are
pecforred  thoough  inter-peocess  inter-networking
protocols like sockets, of retcte poocedure calls, [n
cotfrest CORBA apglications use sccket-kased [[CF
85 o standard,

Based ot the performance anslssis in chegter € we
will propese 8 shered metory-kesed [[OF a5 8 way of
tinitrizing essage transter Hme, snd apply the
proposed  protocol o the  developtrent of &
high-performmance COBEEA  datform apelicekle  to
corrwrnnicakion systetns, We use OFBiE CORBAR] as
8 kesic platformn, which 5 e of GNOWE projects
pecfecrred with the support of Bedbst,

1, Archirecture of Shared Memory—based II10OP

Chered metory techoigoes used in UME-besed
opereking  systetns include Syslem Voend POE[E
tedel, Systern Yo shared temocy technigues ceguire
kecnel rekailding in order to chenge the size of the
shared wetory, (o conbrast, POSED dees ot requice
kecnel rebailding Therefoce, we applied POSEE model
ko impdetrent the proposed protocol,

Following requiretnents must be ek to irgldetrent &
ghered rretnorv-kased [[OF,

=& server side [[OF must allocate a shered metrory
fof lober-process corrrrinicakion

+Belakive addresses should ke used to share a
shared tetrory by clients,

& rilbi-process synchronizakion muost be provided,
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Figd. 3. & Shared memory-hased |I3F model

T sakisfy these reguiretrents, & server side [[OF
should allecate shered weroey aress and initislize
setrephcre variskles for the synchronization, a5 showm
in [Fig. 3]. Clients shall insect generated [[CF
tessages itto the messege area of 8 shered metory,
change setraphore walues, and process them in soch a
way that they can ke processed on the server side,
Cetiled operaticn algorithms snd stakus transitions
will ke described in the next section,

Ceta structores for the sheced oeoory GOP
tressage branster have an entry Bor QOF messages,
client idertifiers, snd flags to determine whether the
recaest for the messege infofmrebict and dicection
SEIVICE I5 COE WRY Of LD Ways,

tupedef struct (FOPMEsot |

semt  ritey A steral for ofent =7
it oDy A (Tieng Id #4
dur ey MRS A GHOP meg v

it response_expecteds % 1 e S 2 wew
F MegSlee

Followring is the dake structure meintained inside the
shared metnory generated for cotnunicabions oo the

sECYELD Side,
struct Shril TP Mg { A strunt in SEHM +/
semt ridedirAleme A sl dieegio +
sem t mrfexforidusus’ A% queue Conimd 4

sem t ruteforBrpty A% queue conird 4
iné TERSTN A% Server filed recson
(TOPMsgSliot msglMAX_CONNI;

Shrrd [CPMEE structure is meintained in the shered
tetrer v for cotmronications between e server [CF
and the client (O, rmoteszfo Allocate s 8 seraphoce
used toopoevent inter-client conflicks in allocating
HCPMEgSll, motesfortueoe and ooesforEorgty
setrephores sre used to conbrol the insected tnesseges
ketween clients and servers so theh cther perties can
read the trESSAEES,

& client inspects the walue of resson bo detectine
wihether server cbjecls are scleated, recowvers the
allccated resources when the server shows an
abtortrel stopy and initislizes the rescurces to sove
syrchronization poobletns,

Supporting 8 shered oemmery-kesed [[0F oodel
recuires an expansion of [OF stooctares, as showm o
[Takle 4], & new profile type for [OF_TAG UNICRE
SHAREDHENCRY  is  defined and  the path
infortrekion of the shered metrory created ke 8 server
i5 included,

Tahle 4. 1GR structure of shared memory— hased [IGF
model

Sharnsc! Mefrmiy

iyt 1D Nt P

P Gl | Prodie Type ] Ky
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2. Analysis of State Transition and
Operation Algarithma

Server OP

Sftry_wuait]

Tao client

51: Create Shared hemory
52 Sync. Wariable Initialization
53 In Senrice

S W ait Service Request

55: Process Request

56 Initialzation State

Cliert HOP

’ Tu:- Sener
‘ Fr-:-m Serve|

Sa[tny_waif

51: Atach Shared hemony

52 Sync Wariable Initialization
53: In Senrice

54 Senvice Request

55 W ait Fephy

55 Initial iz ation State

Fig. 4. IIOF protocol state transition

&g shown in [Fig 4], a secver side shifts from indial
[CLE to CEEATE_SHMWIEo creste a specific size of the
shared tetrory, [F 8 shared oemocy alreadsy exsts, &
server side shifts o [N_SVC by deleting the existing
shared rmetory and creating s nesw shered metnoy, &
server side shifts Eromn [MN_SVE, where setrephore
variakdes for 8 multi-process  synchronization of
service reguests fromm colti-client peocesses  are
initislized, to PROC REG where secvice requests from
clients are waiting When sermaptiore veloes, which
confictn tmesseges, ae inserted from clieats, the servet

side shifts first to PROC_FEPLY g0 85 o pocess
relevart services snd send responses, and oest bo
[ _SWC to [rocess tEW SECWICE [EQUests  affer
[ESLOCSE ITESSAZES Al transtmitted,

& client shifs o ATTACH SHMWT fo share the
shared tetrory created on the secver side Erotn inikial
[CLE, and changes its state to [M_SVC in order to
initialize svnchronization veriakles, [fressage slots,
defined peevent  conflicks ammctg
tralbi-clients, are prosided to e clienr, the client shifts

in ooder ko

ko SYVC_REG where messages of service requests can
ke created and fransterred to the secver side [E
respotses frotn the server are recuested, the client
ghifte to BEFLAY SWAIT, waits for respotses from
the SECYED, [EOCESSES reSponses, and changes the state
to [MN_SVC Hesmewer, if the request (5 8 one-wey
service, the client regests the fansition o [N _SVC
wEle SECVIcES coh be started again,

Following potential pooklers were found in the
irpdetrentation  of  the  shared  oemocy-besed
itter-CRE profocol, Fiest, clients should oot be allosed
to access the shered metrocy uekil the server side
iter-0OFE pootocol crestes & shared metnory acem,
Gecond, nEw Services st ook be ostarted onokil the
server side inter-CEE protocol [eUCNS [RSQOOSES,
Third, if the esecutice 5 iotecoopted while OFE
perfors the itplementaticn obiecls, the informmskion
oty the deactisabion of the impletentation chjects oost
ke transtecred to the shered oetory to prevent
SEHELhOTE BIIOOE,

T solve these proklems, we gsed & echoigque sith
which the secver side inter-CHEE protocol checks the
welue  of keepelive  and 5B B b B
inforrmation, The waloe is provided by oo client side
wihet client prograts ae otecragted ks e user or their

initializes

SECVICES @re itnterrupted ke poogramn eccocs  while
irpdetrenkation chjects are exzecuted,



2.1 Server Side IOP Aldorithm

1) i & server side inter-CPE protocol allocates
shored metnocy aress, crestes dake strochures b
exchenge ressages with clients, and initislizes
them,

&) (5 Wit for secvice requests from clients,

3) (& Fead JOFP messages in the shared memecy
butter,

4} (@ Changzep semaphore warlables for symchrond
gakion to prevent clients from meking new
SE[VICE [ECUESIE,

B [oberpret QOF messages and  [OOCESS
recuested services,

B} @60 Create response messages, if necessary,
and insert Hemn inbe shered koffer, Change
cetmaphore velues so thatb clients can read thern,

T) Fepeat steps @3
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2.2 Client Side 1OP Algonthm
13 (0 Client side [[CF attaches shared toemecy

BTHEE| 7|4 ORB ¢ ZEEZ9 47

67

created b the server side [[CF to its process and

creates data structures,

2 Allecate 8 chennoel for client processes bo

preset nter-client coaflicks,

3) (@ Create GIOP mressages for service recuests,

4} & Acquire a cemephore to o insert created

tressages inte the data ares of & shared ety

butter,

Poste messeges i the dots ores of the

shored metory end chenge the serephoe

COUntee,

B} ¢& Cisable the relevant channel and tecrrinate
SE[VCES i cAse of B OHE-SWBY SECYICE [ECUESE,

g

o)

[}

b

—

) dm Wait for response messages from the server if
[BSLCOSES ACE [RCUIE,

B i [t & respense message is recelved, process

relevarlt eSS BEES,

% Disakde the relevant chennel when services are

provided,
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. Performance Analysis

[t coder to condoct 8 perfortnance snalysis, we ose
deka tvpes defined in the OG specifications for server
progratrs writen by ool funckticn, The test system
cotsists of 8 oserver and four clients, We compered
COBEA throughpats ke reguesting services to all four
clients sitmolkanecusly and by eceivng results from
thern, Since the conventionsl generic and cormnercial
COREA platforms do oot suppoct 8 shared metory -
based inkr-OFE  protocol,
perforrrances was conducted on the same platform of
Golaris 27, UltraSpere 1670He and 1920E ey,

First, omniCEE(304)[E] developed kv Lucent
Technology, and WCCCE 3T developed in Germmany
for open relesses were cotpered fo ensure  the

the cotperison of it

reliakility of platforos, o cotmparing the tme spenk b
call functions one tousand times etnploving serioos
date types of five clients[B], the performance of the
COREA based ot our protocol (UniCEE) achieved a
ehlEs trpooverent orer BCD implemented by s
atd a 155 lrpcoverent over onniCEE for esch daka
tvpe, as shown in [Fig B,

calnierr

wf v""o';ft"" 9‘;‘*&#‘@?;

Dt Tuass

Fig. 5. Comparison of performance in multi-client

Gecotud, the performence of the poopesed sheced
tretrory-based inker-CEE protocol was cotnpered sith
that of the platform-besed oo TCPMIP and UM

dotrain sockets,
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Fig. A, Comparison of throughput by data types

The Eirst test messured e sgenk on g client calls
for one thoosand tmmes of services of various data
tvpes, The resolts by data types are shown in [Fig, B,
This figure shess thet the shared emory-besed
itter-0OFE protocol rpcoves (s throoghpots ke G052
higher than the UM detrain socket, and ke 20052
higher than the TCP/IF kesed protocd,

We can conclude that there is oo distinction bebaeen
trar shalling derrarsballing Hme for all date types and
the titre required for the OFE to find snd to actisate
relevant chjects in every  tnethods,
protocol does nob incar sty cvechead ke oot copsing
data inside the kercnel, as contrast swith TCRIP-kased
protocol,

The second test is aitred 8 cotpering thrcoghpats
ke data siges, & client chenges the date sizes of the
cheracter bypes to ke transtecred, The sever side
impdetrentation codes compere the size of the data
received and return its result welues, [Fig 7l shows
the tire spent on secvice requestsftesponses of obe
thousand fHeres,
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Fig. 7. Comparisen of throughput by data size
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Chered tmetnccy-based nter-OBE protocol shoses
tore itpeoved throoghpat when deta size is soell,
The teascn for this © when dake size is large, the time
recaited to transter the deta is celativels longer thao
the Hme required to process COBE and to mecshal!
detriershial,

The perfocoence analysis in this peper shows that
the shered et s—kased iner-0FE pootocol (s better
fit for the spelication thek hes enough syEEem DRI Y
and freguenty processes stosll-sized daka,

V. Conclusion

The shared emccy-besed inter-0OFE  pootocd
proposed o this peper is designed to develop &
COREA b
gwsterns, The designed protocol sopports the same

higher -perfortmence CCtrrinic ko
itecface and cen rinimize the essage  transter
ovechead in the satre host e coerent,

Through perfocmance tests with warious daka bpes,
wWe can See that our protocol achieved o mesitoom
ehlEs imnprovetnent over BCO and 155 impoovetnent
ovel otniCEE, Cur protocol ke design
cotrpotent architectore of comrronication  systemns

allorsrs

softwmre with high perfortmence,

To practically apely the COBBA platform besed on
o protcol oo comwroniceticns  softemre,  further
resealch is required on the cptitzetion of oetory
usage, o developtrent of servces like notification, aod
oty the shared remory processing techinigues to allowr
tens of clients to access obe server sitnolbenecasly,

] CE The Cormon Ohjet Request Broker
Architecture and Specifimtion oot ev, 231,
G Docurnent Focmal/99-10-07, ek, 1989,

(2] bt e omg oo gl e chnology documentsf
corke_spec_cekaloghbm

B [ Abmred and S MBjumder, “Achieving High
Pecfortmence in CORBA-kesed Systerns  with
Lirited Heterogeneity” Proc, [nh Sy on
Chiect—Crierted Beal-Titre Cistribaed Compoting,
pfa 360-360, BBy 2001,

[4] &, 5 Gokhale and O C, Schidt, "Optitmizing a
CCREA Infernet [nter-CEE  Protecol  ([ICF)
Engine for  Bnimal  Footprint Brbedded
bLltiedia Systerrs,” [EFE Journal of Selected
&ress in Cotrronications, Vol 17, Mo, pel673-
170E, Sept, 1959,

6] 5 L Fo, D Biddoch, and D Griskw, The
o RS version S0 Users Guide ATET
Lakerateries Coambridge, BBy F000,

[B] bt forkit-resour ce sour ceforge, net

(7] FPuder and K Raner, MIGD - User ond
Reference Morea! TE-U8-031, [nt Computer
Science [nstitate, Beckeley,

[B] P, Tma and &, Bukle, “Owerview of the CORBA
Pecformance” Froc, 200 BurCren CZ2 Conf,
Znojme, Cezech Bepakdic, Segt, FD0E,

O & 5 Ershna D) C Schet, K Bamen and B
Flefstad, “Crfitnizing OFE Coce to Enhence
Beal-titme COREA Predictakility atud
Pecformance” Froc, [of Swrp on Cistrikoted
Ckijects and Applicakion, Sicily, Mow, 2003,



70 sEEHESIEEZA 06 Vol 6 No, 12

A o Hlkhyeon Jang) Ha|A

(0B 2 METHE HAE
Hzh (o]Ehp

1006 2E  TEENED R A
AR (ZEHEAR

1008 2E TR ED R A
AR} (ZEHEL

(15BEL 3Z ~ 19994 22 ¢ (Fo]2 BUHes

19994 221 ~ S ERTHEND EHEUEE} DA
<THIEOB | BEEEY, BAE WSS

Z H AYoungeuk Cho) el
107 AR HEE (E
TR

=10BEW : Lovisiana State Univer
¢ e sity (HRERAAR

B | 1m0 Loisiana State Univee

N A [f sity (ZEEIS D

190 ~ 19B0L : PR AR Systerre Analyst

=1069 - 1954 : Looisiana State University,

Corrgpater &nalyst
00~ TR EEfElD HEE - PEOC]E
il mE

<BYROB 1 2ZEHO] WG, ATEHO]
HE, AT, 2T T, R

[=3= Fumy] (=3~ Fumpl



