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##4270483221: MAJOR COMPUTER ENGINEERING

KEY WORD : CHANGE MANAGEMENT / NOTIFICATION SERVICE / CORBA
PASIN SURIYENTRAKORN: DESIGN AND DEVELOPMENT OF A CHANGE
NOTIFICATION SYSTEM FOR DISTRIBUTED SERVICES. THESIS ADVISOR: DR.
TWITTIE SENIVONGSE, 139 pp. ISBN 974-03-0431-1

This research proposes a design and development of a Service Change
Notification Service (SCN) that will enable clients within a CORBA distributed
environment to be informed of change of several kinds that may happen to service
objects they use. Such changes consist of change of service type of service, change of
property values of service, removal of service, and instantiation of service. SCN can
receive change information from service evolvers for advance change notification before
actual change process and trader monitor which is responsible for automatically detect
changes of service offers within trader service for immediate change notification.
Furthermore, SCN provides various kinds of notifications that allow users to subscribe

their event delivery styles and natification formats.
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Service <ServiceTypeName>[:<BaseServiceTypeName> [,
<BaseServiceTypeName>]*] {
interface <InterfaceTypeName>;

{[mandatory][read-only][Normal] property <IDL Type> <PropertyName>;]*
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Service Bank {
Interface IDL:Bank:1.0

Mandatory property <string> Bank Name
Normal property <float> Interest Rate

#pragma version 1.0
#pragma ID IDL:Bank:1.0
Interface Bank {

float balance (in string
accno) ;

boolean deposit (in string accno,
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#pragma version 1.0
#pragma ID IDL:Bank:1.0
Interface Bank
float balance (in string accno) ;
boolean deposit (in string accno,
in float amount) ;
boolean withdraw (in string accno,
in float amount) ;

}

dausiailszaugulus

#pragma version 2.0
#pragma ID IDL:Bank:2.0
Interface Bank {
float balance (in string accno) ;
Boolean deposit (in string accno,
in AccountType type,
in float amount) ;
boolean withdraw (in string accno,
in AccountType type,
in float amount) ;
Boolean transfer (in string accno_srec,
in string accno_dest,
in float amount);
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Service Bank {

Interface IDLBank:1.0
Mandatory property <string> Bank Name
Normal property <float> Interest Rate

}

1ipaILsMsnaslasumMsilasunilassianisnuantin

Service Bank 2 ({

Interface IDLBank:1.0

Mandatory property <string> Bank Name
Normal property <float> Deposit Interest_ Rate
Mandatory property <float> ReservedFund

}
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Bank Name =CU-Bank”
Interest Rate = 0.4
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Interest _Rate = 0.1
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2.1.1 ORB Interface Type Version Management Request for Proposals [9]
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2.1.3 A Notification System for Service Providers of Services with Evolved Interfaces in
CORBA Distributed System [11]
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2.1.4 SMARTS: A Smart CORBA Trader Service [12]
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A Y v

sruuudannnignd 919 2.2 UsenausaasflsznaundnAny 3 dousaeiu ha gus

u

wnn19ad (Publisher) £FaIN195UNINUMANI90L (Subscriber) LAz FINANANMTUANRILIR

n190d (Event Notification Middleware)



12

Publisher O o Subscriber

Middleware

Event Motification

Publisher O O Subscriber
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2.2.4 Usn1sudawmsn13nd (Notification Service) [5]
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2.2.5 iindianLan (XML) [6]
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a v o a . dldnil
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Wndiduuaaazilsrnausaadoullsznatdaddouna AasLNaalAIaan&nINEen

Ao Ao 9 Ao - N 4 o  oca =
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) ° o o ¢ ocw o o @ A
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<?xml version=1.0%

<titles>Java and XML</title>
<author>Brett McLaughlin</author>
</book>

1

2 < !DOCTYPE book [

3 <!ELEMENT book (title, author)s>
4 <!ELEMENT title (#PCDATA) >
5 <!ELEMENT authozr (#PCDATA) >
6 1>

7 <book>

8

9

=
o

51 2.7 sethaenansdndiduues

2.2.6 AlaLds (DOM : Document Object Model) [7] [8]
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DOM API @

XML Parser

— 5
mcument

519 2.8 nasginvenanadndienuealaelinlaids

il

XML

Output Document

nsaansenaslaalialadnana@uainnise menaadnd duieaniagudoine
inudla Walnisanuwanasdndeuueaniegudodionn 1enasiuariiunI9mAae
TaennsnilaeiaivlanGeandnwaiaiang (SAX : Simple API for XML) a1niuAsainisa¥1eing
A & DA e X A4 R - | Y
wepu e lumwRgaiuEenafsTuNn Wasunsuf lavreaste AN e sy

1 o o G o = |

iaNnsaiiaa e ludgunaaenafsindidnues  veanaini dalednil
1 lunsaiedngulaiaunaineassannisaiisenaaanditniealaanson  nsldnlawdy
azaqeliinigdnnis waznislauanansdndidnueainad lugldnginlsiteay lnsaiunsn
idausatszaulilsunsulssgnainaniinnimunaiwldsunsuilsyg nafliarunsnindays
Tuztlvesinguauansnalugtliasdaudedszaingldiuunsin (Graphical User Interface
(GUI)) vz auanuda luansizanls

Tuilaqiiuldinasimualawnnis lifenavunaesfuiiagyiss (W3C: World Wide
Web Consortium)-aanununaneidu a19alismaend (Java Project X) arndululasda
AN (Sun Microsystems) aasAaENTIENLEaNTSALIS (Oracle XML Parser) a1n 2891
WAa (Oracle) wazidnegladndalawdn (MSIESDOM) annlulasaanst (Microsoft) Tnsinns
o ey a a o A - | ¥ [y
WA R lAsmAndoudansenatsiidutlszland  dunisadeuisdayaenans
< c & o 2% o o 1 d” o =3 & @
Wndiduues  Mnlianisorinsimuma il dlunsdanisenansdndibuuealding

PN



unn 3

n1saankuLUszuLLaInNstdagunilasusnis

luunilnananeseazide A1e9ani1seenuLUsTLULAInilasuwladiiznag - Insadle
wlsznausdamnnisainaasuilasisnisiiansnn tassadenessyuy nnsvinanuly
dUeineFngT) AIUNINTRILITNIT (Quality of Service) Nezuuaiuayy wazlaseaiwaesde

] ] ¥ a 4 d‘ a | v
HARNT) LT TRYATSYUITNT m@Nﬂ@ﬂ’]@Lﬂ@ﬂuLLﬂ@\iU?ﬂ’]? Wy

3.1 wiansainsilazusilasusnisinaismn

6 [

s d‘ a dl Yo a a a dydaz
m[51ﬂ’1';Tflm'ﬁ‘Lﬂ@ﬂuLLﬂ@\‘i‘Uﬁ‘ﬂ"}’j‘Vﬂﬁﬁ‘Uﬂ’]?W@W?M’]ﬂﬂﬁliu'ﬂ’]?;I'Wuwuﬁullﬂﬁ]il U 4

szinn Aa

R . 4 N\ .
WAN13ai 1 WinglAsunsnlasuulasminged1snng

AN IENANINILAA T AY LFn13az ldsunTs Al asaiinaadlisnishse
dl a ?/ Yo Qll 1 1 a dl
WevFnisiuldiunianlaauudasdanselszauaesiine wWasuulassanisan
AN1TPY8913NNT LAY (170) wWasulilaesnennsmianredLizn1sNaunen

rdl a Vo dl 1 o a
WANTT0UN 2 ‘].I?ﬂ']ﬁ‘iﬁ?‘i.lﬂ’]ﬂﬂ@ﬁlul,m@ﬁﬂqﬁ’]m@ll‘]_lm%l‘ﬂﬂ‘]_lﬁ‘ﬂ’]?

nsulasuilasAnAUANTAIENLEN 19814 INASHANIENLAAN9YN9UT 8]

Y Vo a o

[ a A o ' M Yye o 1 ?:/ d”dg{ 1o ad ¥
?U‘i.lﬁ‘ﬂ’]ﬁ“lﬂ?‘ﬂ'ﬂ’?“’]‘l’]”liﬂN?UU?ﬂWi‘W’]\‘]’]u[ﬁl‘ﬂiﬂJiﬂﬂLﬂlﬂﬂ YNURAUBLNUITNITAUNN

u

WazN3 N ULENI3TREFULEAITIAAZIE

WAN130IN 3 1EN199NENANNIS 199U

ANgENANNNT MIuLIN1dINansenulnaATFasuLFN1atnananias
16 nsuduRaunsanantsnig Inaeniznisudsimanaoeinasin ligiuisnig
dl = % Y s
ANNNTDNALLATUNNF9D9TL TPV

rdl a a |§
WpN2T0dN 4 InptiFnaslusizulusyyy

AnaAatBnsldan s lddenansenusanis 1 EaNuLBNI AN LA N

' ¥ dl Y Yas a =2 A |dl QI é’ Y a
ll? LL[?]Lﬂuﬂ’]iLL‘NLW@SLM%I?UU?ﬂ’]?V]?’]Uﬂ\WI’NL@@ﬂIWN‘V]LWSJ‘LIH?.I’I’J\?T‘I']?ELW]_I?W]?

3.2 TAs9ds191R952 UL

1% = a a a a‘dg/ Yo P~ a o =
sxvuudIngasunlatdnisluinnednusilssuniseenuuuliiluiEnssauila
UUTTULNTZANEARFUN  B9FUNdN  UFn17le4deu (SCN  Service: Service Change

Notification Service) Iagii3n17104T18uHA3095UN1TUAINTITU AL UL AILEN199IN1TUAY



18

Aaasunlaganantin  waznisudaniaasunlasluanisniiznislasunisilasuulag
a a @ o % dl a dl 1 o
Usnseatiduaiayunisudsnsilasuilasisnislugluuuiuansdieiunnuaoia

U v v o dl il/ o 1 a v
FeansaaegFiasnisiunsunislasuulas iegtluuuresnisdndnacaiinuesdays Tas

1% a & Y o dl
ATNUNUTNNTLIRATLAULEA @\11@ mgﬂ‘w 3.1

Trader

A

m &
B = -
yd Service
,,/ Evolver
| S
v
—

IR SCN Manager x Publisher
Manager
X = 9
S R Event Manager
Subscriber ="
Cos Notification —— Manager <
Service i Subscriber A
f @ ",,,///4 /
¥/ 0% ®
Service Change Notification Service (SCN Service) Sucriber B

* Note TE = Trader Extension
IR = Interface Repository
PS = Proxy Subscriber

191 3.1 lassaFwaesEnasusenasnlaauilasiisnis

ANglR 3.1 WnaeaTdulsznausag 2 douil

o

AAtyAe doufingeneniznismsn
a3 (Trader Extension) UazFdANNINN TR Asuutlaaiianag (SCN  Manager:
Service Change Notification Manager) Theldauifsagne13nnamsanefinuinfindnly
ﬂ’]ﬁ‘ﬁlﬁ"m@‘ﬂUﬂW?Lﬂ?ﬂlﬂuLLﬂ@ﬁ"ﬂﬁ;}@ﬁﬂL@uﬂ‘iﬁ‘ﬂ’]ﬁ‘ (Service Offer) ﬁﬁlqmzﬁﬂmﬂﬁmﬁﬂuuﬂm
1313 (Service Evolver) 4 13n1sniawaes sadanisnisudamsiuasnilastsnadudan
ninesszuLTutifisudeyaudinisiAsuuacninsandauinenaisnsmeniaes
Tugnizfmsluinemsamesldsunndauulas LL@::S\/‘]_I%J@H@@’]HéLﬂ?ﬂlﬂuLLﬂ@Qﬁa‘ﬂ’]i‘
Tnenssdmiudeyaudsmswdeuulassnnssaamii u@nmnﬁﬂ”@ﬁmfbﬁ?ﬁ@g@m'm

¥ N . [y o = a
AANNIT (Subscription Information) ‘-mﬂ;3‘1/1mmﬂ”l:“ﬁ“i_l‘lfl?”l‘]_lm‘a“LﬂmluLLﬂm‘Llﬁ?m:“

'
o yva v o

(Subscriber) uardsdayaudsnisilasunlasiznisndulidegndeanisiunsiunisulasy

a



19

v
o k4 4 1

4 a o & Ao yad o
wlasiaianisnlasuulas ielidayanisudeazag lugluuunuanseiuliauesiiunong

¥ Q/dl ¥ [ dl 1
ﬁ]@ﬂﬂ’]ﬁ“ﬂ@\‘]EQJJ‘V]m@ﬂﬂ’]ﬁ‘ﬁ“]_mﬁ"]‘]_lﬂ'}?Lﬂ@ﬁluLLﬂ@\‘lLLB‘]@xﬁ‘Wﬁl

3|

° o a % s . . . dl a dsj
dmiuLdnisudampnisad  (Notification  Service)  Baiflutidnisiiugiuluszuy

'8 Yaor ) Y F% a a rd” dl o v a o o o =
mmwﬂ@imimumimmehmﬂmwmuwuﬁu LW@WWMHWH@WF’]QJIMHW?V’W@L@‘ﬂﬂLWZ}

'
v v [

nsainnsulasutlasiiznisdnassiuaudeInIsesgsasnisiunsunaiaguulas
uinealaring - Mnsgualudausasnisdnansuimnnisninisnlasuilasiznisiazi
n3ands  (Order Policy)  3auanIaAAwnNIsainisulasuutlasiisnisiie  (Discard

Policy) lunstinanuaumsn1saila I uaunung 18InTeunaAeensey 1§

3.2.1 @MUINNILN8LTN9INTALAeS (Trader Extension)
1 QI a ¢ 9 v Adl [ Qi a
AUNNUENEUFNNTNTALARTANULNNUAN LNgATIadaLnNITilagunlasae9tisnng

a1 TR luanseinaniaiasuilaaiiznag Inautialeids 2 dausaeaiu Aa

1. AaMTIA113N19LA3ALARS (Trader Monitor)

Service Evolver Traditional Trader Module Trader Extension

=
(2)
O
@ Trader I
Service . Monitor SCN Manager,
\ Trading
Evolver

A Module Service Type

a5 U

Repository

517 3.2 TA7985 911999 HIRIAINTIALTNITNIALART

ANFTIALTNTNTALADTNINIWIINALLTNNTNTALADT LUANHLEUBIADTUNDUNDT
. . o o . . Jdd 4 e 4 9
LsnwL[ﬂ@a?LWﬂlﬂuﬂ1im:mf«umumﬂmmmmzmmﬁmﬂ NnaeInuUNITas ULl ale

a dl v A v dl a dl a Yar
1ATBILINNT m@mimmnm?mmqmuﬂmmﬂmmﬂ@ﬂuu,ﬂmua?mﬂummzmmmﬂmu

Anasulag



20

ANglN 3.2 NINNIeIFIRALENImIAnasENAuANEIUAuLag1ENs
= ¥ o o 1 nzll dl ¥ [ dl ¥ a a
Fenldausansziinissine  MingeadesduniadasuudasdeyaresdnisuuLiznismsen
wef Tuduneun 2 dayanisFanldausanszinnimsinge waiuazgnamadulngfanga
UsnsmsnmesaanasdiueinIsFanldnusansgianisvaives ludupeun 3 fansa
a 6 O 1Y -dl a dl o o o o ¥
Usn1smanmafiansdsdieyanisulasutlasiiznisiinmadulilidedadanisnisudanig
wannwlasidnisiveninisudslildsindiasnissunaunisulasuulasiiznissialyl

FF99A LN IMIAABFAZINIIAIIATUNNIEEN [N UAINILYINNNIU09LEN9INIA

. y o SN/ o o v T

was (Exdeniuueres [2]) winiziingadesiunisilasuuwlasdeyaresizniswingu fa
nazianawanTiulawn

o

1 ¥
1. FaNILNINITANLIENIT Ddousalszaumail

OfferId export {
in Object reference,
in ServiceTypeName type,
in PropertySeq properites
}i .
2. FansENNIsANIANLENIS NauAaLlsz a1l
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2. unpaadiiayunisnlasuLilasiznig (Service Change Supporting Module)

FpIALBANIINIRIATANNNSD AR BN sINTTLL ReL asLEn s lwiada 3.1
IFannnigdnnasianldaanssianisdesiuaeuinasngmnes uiazliassnmnsaadume
- 2 2 = 1% 2’/ Qa‘; P = o a a t%
nsninasilasuntlasiinaesidnigld - Aetilasannnislasnuasieyasiinuearisnisli
o a d’ 3// 1 o 4 o o = ' %
Auudniautie]  dulianunsanssrinlddasonseinnisbanlaanse  wiszdsznaudaatge
2BIFINITNINITRNLENINIAAasAuandlugiln 3.3 Asdudonsaisniamsainasasly
asuenugzlddinisnseininee  danatailudusewesnislaausiinaessnis ity
a dl A | AI a a dl 1 dl 3 o dl Y o a
Usnsuile visedlunisiinuazanianudnishiinaadesiy uazivalisiansaasinismes
o 4 a a raglld o QI o dl a
wafanisouanuerld  ludngninusiawinnissnegaativayunisasuuladuEnag

w1 lussnswmsainas



21

nagadtuauuNIaasuwlasiEnsRdRglszasAaniaiNdanszinnnsdmiL

dl a a AJ o Y o a 'S o dl
naatuTiALe9LINT  AasinlifanIatTnIsnIanesaIN1anaTun ALl as
a a d} v o = Y o o dl QI g dg/ o o o
1HALe9LEFNNINNS TAannisdnnisFenldiansyianisiiaauil nsvinaueessanseiii
nsulasuatinaestsnisainnsnuanslafagili 3.4 Inedun 1 fulasuwlasiisnisazyinnig

= v o o dl -ai a a Y o a dl %’/ dl
Fenldausansziinisiereilasuulasriinretsns IALLTNNIMIle) duneun 2 uwas
3 dlumsineunaluaesdanssinnisnanisiasievaGenldeudanserinnislunega
NIRTFIUTBILENNINTaeeS luduneun 4 famssatinismsamefaznssanunisFan’d
NuANIENg antiuluduneuil 5 Aansealisnismeanasazinnisdedeyanisilany
oo

ulagtiznisineasaulalldasdnanisnisudanisl Aslasiiznisinaniniguas e

a

Fadn125uN N asulaguEnissia il

wWigdayasinaasuiansiliaunilasbiih
giagaiuias builha
6921541915 add_tped

Lk

WauFashlasuarslisvmlaiziinaeuims
TiluuFarsziia luithe
25211215 export()

gadnusarsziaattea
Gan5:01015 withdraw()

519 3.3 dupenniaauuulasiinesFnis WiuLEnIImile)



22

Service Evolver Traditional Trader Module Trader Extension
Trading < > @
Module Service Type :
<:> Repository LEE SCN Manager
Monitor

Service
Evolver

519 3.4 Taz9aian19vuesdIuNanad TN ALW aIENNg

u U

UANANFINILNINITAIMSLLLR LU A9ttlAaa9LEnNT LA NOAARULAUUNNT

a q

Y o a

Lﬂﬁﬂuuﬂmu?miﬁxﬁ_lﬁ\:;ﬂ@ué’qamuﬁi@ﬂ?zmuzﬁﬁﬁu;:Imaﬂw,l,ﬂmu?m? (ARIUNLITNS)
v Y [ dl a QI % % k% a a :l/ dald
wazFeanisiuns unislasnullasuznis N sEuRudn ldeuLInse s uine ety

e A dl ¥ I i’/
“’}aﬂﬂ‘iz@ﬂﬂLWﬂﬁLWﬂ mmmmﬂmmﬁﬂéﬁmum’mu

3.2.2 AI4AN1INNTLAINNiaeundasLiinig (SCN Manager: Service Change Notification

Manager: SCN Manager)

£

& dl o A Y ¥ ¢=|I§/ o dl a
NUINVaN  Af ?U‘H@H@ﬂﬁ]’]ﬂmﬂﬁﬂ’]?@’ﬁﬂQ‘V]ﬂ@ﬂﬂ’]?ﬁ“i.l‘ﬂ?’]‘]_lﬂW?Lﬂ@ﬂuLLﬂﬂﬂ‘U?ﬂ%‘

'
v % o va v o

(Subscriber)  wazdadanalainisasuuwlaiznisnaullisEnfeanissunsiunislasu

a a

A a = P | X | o v vl o o
LL‘ﬂZNLN@LﬂﬁﬂW?Lﬂ@HuLLﬂ@\‘]Uﬁ‘ﬂ’]ﬂugﬂLL‘LI‘].II?]’N‘”] TRBLNUAIMNABNNTTURIHNABINITIU

dl a 1 % o o 4 dl
neunndasuidastsnmauaazae . Tassaiienigluaassaannisnisuasnisidaguulag

v
v a A

Py | N B~ SR V= P e
tsznaunie 5 ’&Q‘L&‘Vl@ﬂ“’l DINUUINNLUANANNN LAY AR

1. Fiadnnggudenisiaauuilad (Publisher Manager)
o v dln/ = % v v dl a 1 v v dl
nmtihniunisasmzidoulaziudeyaudanislasuutlaniznisasmtinangilasy

wtlassnig deyanldfunnazgndesialldasadnnismenisal



23

2. fydpn13wmnAn1sal (Event Manager)

Trader

Extension Q + «? =
—w»{ Create Event Attach Service EH

(Notification |::> Change Information |— - Notification

™ Service Format) with Created Event Service
Publisher @

Manager Event Manager

Event (Notification Service

|/
4? Service Change Information
Format)

Event attached with Service
Change Information

51 3.5 TA99d319013M 19 URIFIT AN N TDE
dl o o L o v dla/ v dl a :// o
ANl 3.5 FadpnaTRnNIIdas NN udayaniil AUl AN iesn
o ¥ v dl ° [ % dl ! 4 [ o
Annnsgudanisiasundasdniudeyandsnisnlasuulasaomidy  uwazfudeyaainsia
a -1 o Y k4 Qll dl a Yo dl
panaLENamInmasdmiudeyaudanisilasuulasluangnisnisldfunisnlaauudas
3’/ =® ° % dl VYo % =1 dl a % L %
antiraihdeyanldsunnadadumsnisalugtuiuuniEnisudavnnisninouunly
wianfuuuunadasdayanisidaanulaisnisn 1z antuasinmanisaiiinaindesia
Tuinsudsmenasalinenianisandsdaganisiaaniilasisnig Iinsaiuaausesnis

Qldl b4 dl a 1
SN Fadn13nIunITdasuLlagEnissalal

3. UFn1sudamgN13ad (Notification Service)

a 2 s a d’l’ " dl = a rdy

mmnmmfz]ﬂWiml,ﬂuua?ma‘wugmiu?:uummwﬂmm TFan2 AN HN U
o ¥ ¥ dl a k% Yo Y Ly dl a
e [Rra FRRNE KEGE! @Wﬂgﬂ‘ﬂ 3.1 'LIﬁ‘ﬂ’]'j‘LL@\iLM@ﬂWﬁ‘ﬂﬂﬂﬁ‘U‘ﬂ@Nﬂ@Lﬁﬁ!ﬂ’]ﬁ‘ﬂm’]ﬁlﬂZ\]‘EIULL‘]JZNU?T‘]W@

NIANFIAANNAMANNTDE | UTNATUASIABINAIDIAZTINNASRIIAABLIMR NSO LN

o % v . . %’/ =X ] o 1 v S./dlﬁz o
AuAYNsieenisresd e (Filtering) anntwasdemsnisaifsnanaluliungisiasnisiy

o -~ 2 L e oo o o -
nsunsidasuLlatTniig TngtusWUENABINIMIUNTlAsuuLagLENNg
(Proxy Subscriber) wanaIntiEnIsudmensnifsgualudouaasgluuunisdngds (wu
W LAY WA) N1IARANFLN13AAKS (Order Policy) N13AR#ie (Discard Policy) $98%9N134m

=

@ - = Sy o = Ly Ao e
Lﬂ‘]_lL‘M@ﬂﬂ?MﬂW?Lﬂ@ﬂMLLﬂ@\‘]IMﬂ?MWHmﬂﬂﬂ’]ﬁ‘ﬁ“]_mﬁ"]‘]_lﬂ’}?L‘]JZQEIMLL‘IJ@\“NW?@NW@%?U%@N’J@

y o -
LaIN9LlasulagLsnig



24

]
val

4. Fdpnn9nsedn1ansunsulasuladiidnig (Subscriber Manager)

o ¥ dln/ = ¥ Q/dl % dl a
NIVUIMNTUNITANNSLLHULASALATBHRURINN paInImIuNsilasullasInng

dl i’/ 3 ¥ o o 9/&}91 ai a 4‘
g“l_h/l 3.6 LL@@\?‘U%M@MT]’WL‘IHI%Q’]‘LAW}@ﬁﬂ’]ﬁ‘@‘ﬂﬁlﬂ\‘lﬂ’]ﬁ‘ﬁﬂiqUﬂW?Lﬂ@HuLLﬂ@QU?ﬂqﬁ‘ N

aunsnagthiludunauldssialil

Event

—» | Subscriber Manager
Manager

Subscribter (\7 @@
Ll

‘ le\ Admin
AL

oMo

Notification
Service

* PS = Proxy Subscriber

1
val

519 3.6 nsldnurasRRFiasnITnauNTasulaLENNs

2 S ada o = = 0 = o
AUARAUN 1 liq\jm[ﬂ’ﬂﬂﬂW??UV]'j"ﬁ_lﬂ’]ﬁ‘Lﬂ@EINLLI]@QU?T]’W?V]’]TV]?@QV]ZL‘LIEILLL‘W@?J@

1 2

¥ ¥ dl & = 1% ¥ o o
ﬂrﬂﬁﬂquﬁzﬂll(1A)LN@Nquﬂqim?Q@ﬂﬂuﬂQWNQﬂﬂﬂﬁﬂﬂﬂﬂﬂgﬂﬁﬂU?ﬂﬂu@q AR

[

Dd‘?) dl a o % 4 .
ﬂﬁ?@ﬂm@ﬁﬂﬂ?%?ﬁUﬂW?UJ@ﬂuuﬂ@ﬁu?ﬂqiﬂzﬂﬁﬂqﬁﬂiﬁﬂqmmQ@u@ (Admin

q

=K o o

Subscriber) 1u (1B) 4axafn9iadng (Object Reference) 1a4ingdnuaazgnacli

'
o

uFeInIsiuNIIuNsasnilasEng (10)

o o v

dusaui 2 flivuiadeiuiagiauaiveaidaunuinsiesnnsiunaunig

be

iasulasiisnig (Proxy Subscriber) 1 (2A) faunuazgnaineiu (2B) uazlasy
= Y o a v s dl o s dl
nsaamnziisuldiuidnisudamanisal  (2C)  iereiuwmanisainisaauulas
UINNg  (98ARLATIFIUNUENFaIN1s UM uNaiasuulaeiEnisaznanalu
dudin )
v d o edy . o o . . ~
dupaun 3 gnfen1aiumsunisnlasuilasiEnisianisninuavzawla

i 1 v
718N19L3NMINAWARINIsFuNIUN A LLLaY WiRNTeAMLA A AMANTRFNG



25

(Subscriber QoS Properties) (3A) aNIHazIasATRANIANTRMAHAzNA1 T
¥ dl o Yo Y < 3 v KX ¥ . ¥
do 3.3Wesunuliiudayaiazliiinistiuindayanisnses (Fiter) uavdeyanm
ANRAN] MiFnsudamenisnd (3B)

dupaunl 4-6 UFNIsuARmENIilAFumnnisainslasulasiisnisann
ndnniswanienl (4) antuEnsudamnnisalngaaeudmwanIsainislasy
wlastFnisnliusnmsaiuacnseIn1sresgnsiesnisiunsuniaiaauulassny
latie nsdndeaznaziaIusaunuERFesnimaunIsnlasuuladsnig (5) lae

o

suundeyandndsazilulilanuriavesdaunuignainauun (6)

a

5. fuunuiNfedN1951MLNI9Lasuulad1EnIg (PS: Proxy Subscriber)

L

=K

3| ! dl % ° y Y.Idl ¥ o dl a dl o L% dl
Lﬂu@']u‘i’l@ﬁ‘%‘i‘?lutﬁﬂﬂ’]ﬁ\ﬂlﬂ\‘ia‘w[ﬂ'ﬂ\ifﬁTiUW?WUﬂW?Lﬂ@ﬂMLLﬂ@QU?ﬂ’W'zT PARNINUN

o ] 1 ¥ ¥ d‘ a dl Vas a 4 v o
NANLUNN94 NIULRYH A LL’Nﬂ’}?Lﬂﬂ?;ILLLL‘L]ZN‘LIﬁ‘ﬂ’]ﬁ“l’]lﬂﬁ“]JN’]@'}ﬂUﬁ‘ﬂ’]ﬁ‘LL@\‘] L‘Vllﬁlﬂ’]ﬁ‘tlﬂﬂilﬂq A1)

q

FENNAU (Callback Object) 209RNFaINITTLNIILNTIAENULAY NgUuLLNIsdngede

yauazgtluuvresdeyadauetiulssinnaessownunlaiunisaina

suuunsdndedeyanazatiuani Wun nasdndawuunauasya dougluuuaesde

yatlszneusay dngmean1IniuuLlaeaie 4aeeeIngman1IaluuLlnaie wavienans

a a

v

@ndidnuea  Tudiunesgluuudaganiuanassdndiduueatiuddngiscasfinasasiug
TuiEnisietluanitzuandennssllainszuunszaianesun - sauvianisdainudays
nanlasuulassnisldviunssur@umesiinsag

a a rd” ¥ o vl o ?:/ A

Anenfinusilinnuus 9N 6 szinn Aa

1. StructuredPushProxy faunudngdsdayauuunt tnadayaniin1sdnds

atflugduuudnguansaluiulangesiag (Structured Event Object)
2. XMLPushProxy fiqunudndedeyauuung tnadayanninisdndeaglu
stiluUrRdENANIENg e Nue A

3. SequenceStructuredPushProxy Faunudndsdayautun Inedasyan

nn1edngdaat lugiuuresaresingmnnisaiiuuingeasig
(Sequence of Structured Event Object)

4. StructuredPullProxy Faunudndsdayauuuna Inadeyaniinisdngds

atflugluuvaesdngunnisaiuuulnsaing



26

5. XMLPullProxy fiaunudndedayautiuya Inadayaniinisandea lugil

LULTRILANANTLANTLAN AR

6. SequenceStructuredPullProxy Flaunudndadayauuuna Inedayansin
nnsdndeatflugluuvaesgmaesdngmanisaiuuuinseaing

o " . o sy . o da e e

31U 3.7 dlunmvineuaesiaunugsesnisiunaunisilasuidasinnsdndede

yansilasuuastEnisuun (StructuredPushProxy, XMLPushProxyuas

SequenceStructuredPushProxy) 1A8iN1911991ENFAUAINLFNNTUANMENTININIIFAUNR)

- ~ a Yo o o o o = a ?.i %

nisadniailasuulaszns iU U UE AN T UN I LN sl asuuLlagLisnag aantiusa

vl o . o , » o

wnuEAeInsfunTUNNslAtullasasianIsueniewAYelansilasuLLaseenNnan
s dl a £y dl a o £% | o

winnisainiailasuulasniinag daganialasunlasiizniazgndn e lugluuuaesdng

@

wANsfuLLANaEN viEe endnaendidunes Iuetiuilszinmaasdauny anduianig

1
[ = va ¥ o

aeliriudngizanndy (Callback) 2844 7A@IN13i LN LN ALl asLEn1ssaly

Extract service change
information from
incoming event.

Lt B =

Structured
Subscriber

Notification
Service

Structured

Convert to structured h
Event Object

object or XML (Callback)
document
‘ >
=N
Proxy Subscriber X M L Document XML
Subscriber
(Callback)

ﬂ' o s Szdl ¥ o/ dl a
gﬂ‘l/l 3.7 ﬂ’]?'ﬂq\‘ﬁuﬂ’ﬂﬁ[ﬂ'}LL‘WNQ‘V]m@QﬂW??UW?’]Uﬂ’]?Lﬂ@ﬂuLLﬂ@QU?ﬂW?LLUme

AMFLIN1IINN NI I UENF BN a3 Ums sl Asunasidnasdnasdagys
nsulasuulasiEnisuuuya (StructuredPullProxy, XMLPullProxy LAy
SequenceStructuredPullProxy) HRzNANHLLNARNEARITWANNIULALNENN1INNIUAZEN
> vy o = D ° o A o Iy P
fuangnsiasnisfunsunisnlasunlasdesnnrionisfesaaeiumaudeyanisulasu
wlagidnigannsiouny  andudaunuiazlivionishamgnisainnsulasunlasisnigsann
uinsudamgnisnl  Taawsnisaimasnldfazldiunisdnanisludnemusinaaiuiunig

NN IVAN R



27

b4

IneNUNUSURIUA RN siunaunsanuwlasusiazsnaannsnaineso

1 1 '
v ¥ o

A Y £ o 4 o A o o
LW]T&QV]m‘ﬂ\‘]ﬂq??UW?WUﬂq?Lﬂ@ﬂuLLﬂ@QVLmﬂ?:Lﬂm@ﬁﬂuqmqLV]WuuLW@Imu@ﬁgﬂLLUUﬂ@H@

dl a 4 o v
n3lasuutastsnis iRt LANARINIg

3.3 AMANURAIUNITUTNITUASAUNINLRILENS

aa

a1 dl ' =X ' ..‘3’ dl o -ERI a
@mmummm mmmqmmiﬂu Lﬂu@m@mummmuumumumm‘gmmmmm@

udanTsilasunlas Aewana! THwLLUaINIsa19as Ussnausas

o Y

3.3.1 @m@uummumiﬁm? (Administrative Properties)

1
vaa o

Hunnantmniuarlnedauatsnisied@idn ldun

O MaxSubscribers A8 A1URUENABINISEUNIILNTAEULLALEN9g9qAT

]
¥ =

Aunrnasnzideuaarnldanuiniseadiauls o nannil

0 MaxConnectedSubscribers A8 ANUIUENABINNIFUNILNNILL AR

a all dl | o a & A Y a dI
uﬁﬂﬂi@ﬂ@ﬁ%’&’ﬁd’]ﬁ‘ﬂL‘HﬂN[ﬁlﬂﬂ‘Ll‘Llﬁ‘ﬂ’]ﬁ‘L‘ﬂ@sﬁL’ﬂuL‘W‘ﬂI‘H‘LI?ﬂ’W? W BINTULN

0 MaxEventsPerProxy Af A1UABLARNI0I9NE4ANF UL NFeIN1InIY

all a | 4 d!
ﬂ’]'il,ﬂ@EMLL‘]J@QUTT’]’W?LLL‘]@Z?‘?’]EI@WNW?G@JLL@VLQ W LIATUN

3.3.2 @mmwmmu‘%m?é’mﬁ*ﬂéﬁﬁmmﬁumﬁum@m?ﬁ'ﬂmmmu?‘mﬁ‘ (Subscriber QoS
Properties)
HupmaniAnsammadaleadifenisiunsanasddguulassnig dsznaudag
ARANLRF) Aesie lliliduetnsilas
0 OrderPolicy fuuasduMssadamansaidanisiasuudasinislunsdli
Swmmnisnlagnneluunaney (Queue) Tesiaunuannndy 1 wanisal Taaai
A1N13aNUUA AU ITNRIARE FIFO, LIFO, Priority La¥ ExpiryTime
0. DiscardPolicy ﬁwuméﬂﬁum?ﬁmﬁqmrama?ail,l,f«’iqmaﬂ?ﬁuuﬂmﬁnwmnﬁ
wpmsnldnandeuneetesiaunilutusiidumanininguuonnesd
ANVINTILANEY  MaxEventsPerProxy LA Anfianunsnfinvueldszneudae
FIFO, LIFO, Priority ez ExpiryTime

0 MaximumBatchSize fnuuAANWILMENIINFaINslIAUIIUINNadAd Ty

A lunsainaendiaunudsinn  SequenceStructuredPushProxy 38

SequenceStructuredPullProxy



28

0 Pacinglinterval  fwuatasnansalunafiumumumansaliiedadalung
mien TnaarlAudNiusiuAY MaximumBatchSize NA19AS WINATUAMLA
anselunafiumumunInAITes Pacinginterval uia usidwauwnn1sali
sausanlieiatiasndnAn MaximumBatchSize Luﬁ;ﬂﬁiaﬁLﬁmqqué’de’wﬁuﬁ

aglFsunnsdngaluluiug

3.3.3 AN aedLisN1sdniumanIsainaasuulas (Event QoS Properties)
| del o 1 2/ Vs dl a dl o/ ¥
dupuanimnn A IngausInIsidasuiladtinig - inessydnsuraesde
v dl [ dl = 1 o o o ] e o
yakdansilasunlas TneanusnssazinafaaAUNNIandamnN1TaTNNIAn
famgnisniaanainuniAaetedsa g Usznatfaannaniiffsae
o Priority AMvuAsEAUAINAIATWiLmgNITainnslAauwasEnIs

0 ExpiryTime NWuABILAaqMANIsniLaInIsLaauulagisnig

3.4 dayaszymnusiadnig Tayaussnisilauuuilassnig uasdayanisnlasuilasisnag

Tudautinannivnaazdenasdoyasie AlluiEniseatdiay

3.4.1 4a3a3¥YA3INEFBINIE (Subscription Information)
A 9 dl v Y o dl a U o
Padayangfainisiununisidasuulasisnisldlunisszyadnusiesnislunisiy

NIuNITlasuulag autsautivaantsdly 2 491 A

1. adaneamgnisainisulasuilasisnig

1
val

v [ dl a N dl 1 4 A
E\JI‘VIﬁl'ﬂ\?ﬂqﬁ‘ﬁ'i_mﬁ"]Uﬂ"]ﬁ‘LﬂZ\lﬁluLLﬂ@\‘mﬁ‘ﬂ’]ﬁ‘@’]mqﬁ‘ﬂL@@ﬂﬂ@ﬁﬁ‘ﬁlﬂ!ﬂ’ﬂﬁ 3 LUl AR “L‘WZ}

s = a " ol o v “ s a a |d§¥
nisadniailasuuilasianig” (wnnieadn 1-3 luriade 3.1) “wpnisndniaifinuEnis sau
y a‘d‘ o Y A « L a a |é’
luseuy” (wmnqsain 4. lwiade 3:1) vise “wAn1spinasnaLanas lviawlusruuuazivg
. o 1L
nrinTglagulasusnig

a

2. 117N19

val v 14

= o = A a = Y v
Al Nl eI EiaM Tl FS N AT IGH [N e FNIeF Nl ANNAZTSYUINTIN FANNIT MALANNIS

A o " ° y A | o a = Ao , A
Lﬂ@ﬂuuﬂ@\ﬂﬁ 2 huuA| V]qﬂqﬁ‘?zuﬂrJﬂL\‘]‘ﬂuvlﬂ.lV’n@m@ll‘]_lmm@ﬂu’?ﬂ’]?sﬁﬂﬂ\l@ﬂiﬂ'mgﬁmuLﬂﬂ’)

o a

S./dl dl o A v a a 12
AunsszyisnistesldNeuludianinisduduiinisainuinismanasinanisldnim
v o . a o dgj v dl dl a &
T79AL (Constraint Language) laanigluanidaaildnieneeigaini I lLsnismsawnes
(Extended Trader Constraint) [5] sgnlfiilunimiisduduiuisnisudaminnisnl wan

-lf a o 1 ¥ =K o a dl ¥ 14
@ﬁmmﬁﬁxqmmimmmmimam@@xqmmﬂ@@’mmqmqﬁﬂmmmiw ﬁl'ﬂ\‘]ﬂ’]ﬂﬂ



29

3.4.2 fagaudansulasuuilasidnig (Published Change Information)
A % d‘ % dl a 1 Y o a a & d‘ % dl
Padayanyilatuulasiznisdelvinuusniseadiduialdlunisudenisnlasy

a | 3 % 17 aal/d o ¥ KX o ¥ ¥
wiastisn1gaaniin Iﬂ?\?@ﬁ"]\?‘ﬂ@\?‘ll'ﬂ?ﬂ@ﬂﬂ@ﬂﬂmwﬂZ\ﬂﬁ ﬁ@\?ﬂﬂtﬂﬁ\iﬁﬁ‘rmﬂlﬂﬂﬂﬂﬂﬂﬂﬂqﬁ'

o ¥

A a A ' o v A = o oA )
L‘]J@ﬂuLLﬂ@\‘]m‘m‘a‘VI‘-\:ﬂmﬂuwmﬂm 3.3.3 IQENV’VJWNLL[ﬂﬂﬁmﬂﬂuLWﬂ\‘l@Quﬂqmﬂﬂﬁl@Nﬂ@

(Message Header) dvazdiienilsvinnansdeya (Message Type) A1ANAIATY (Priority)

o

¥

waz Ju-amuneng (Expiry Time) Wit (Aufunaazviasnaesdeyaaznaqluioded

3.4.3)

3.4.3 dayanailatuuiladiFnag (Service Change Information)

A v dl a 2 & ] Y o Dd‘ ¥ [ d‘ a dl o
ﬂﬂﬂ‘ﬂm@mﬂﬁ‘ﬂ’]ﬁ‘m@“ﬁL@u@\‘li‘ﬁﬂ‘]_lﬂ‘w[51@Qﬂ’]ﬁ‘ﬁ"Ll‘Vlﬁ"]Uﬂ’\?Lﬂ@ﬂuLLﬂ@\‘iUﬁ‘ﬂ’]ﬁ‘L’W‘ﬂ‘l’l’]

u
1 1

nsudeniailasuulasiinig 37 3.8 uanslpssainsnesdeyanisnlasuulasisnig Toy
fayaarnnsouiiveantaiiy 3 doufe dawinaesdaya (Message Header) dquiidanay

(Message Body) uazdaudeyaliniza (Additional Data) ANUFUINLALLDLATDILFAAT AL

¥
Yo A

a1u13nesung l@seiing

1. gouiresddeya Usenaumis  siataya (Message ID) dszinndeya

(Message Type) 4ayaiiaiaan (Time Indicator) A1AMNAIATY (Priority)

wazdu-anunnang (Expiry Time) Tnailisnsazuauanisianignem 3.1

A15199 3.1 eaziasedawinaasteyanisilasulaisnig

Tadaya 1UAURITDYA AIBELNE
siadaya (Message D) String ﬁ‘ﬁmm@ﬁmﬂ@ﬁmumfﬂgﬂmmzuu
szinndaya (Message Enumeration | | ihudeyafiuansiaszinnaasdaya
Type) nsulaewlasdnng Anidlulylg
sznavumag

1. CHANGE_TYPE g 3iudayanns
Wanuulasiiaves3nng

2. CHANGE_PROPERTY_VAL
z%mﬁ*uﬁ@g@mﬂﬂ?ﬁ'ﬂmﬂmm@m
aNTRYeILTNT

3. REMOVAL_SERVICE &"iudia

YANNTENANLIINNS




30

4. INSTANTIATION_SERVICE

dufudayanisinausnisiud

da3atiaiaan (Time Indicator)

Enumeration

Hudieyanszynanaainisudanis
wWasuudas  Aduldlslszneay
U
pinel
1. ADVANCE 331jTNNN3U4INN3

Adl a 1 v
LAgIULLAILTNITANUEN
2. IMMEDIATE 9¥1j1an19U39n13
wasulasluansninanisilas

I REIM

1%

ANANENATY (Priority)

7

Short

A nuansdspudnAnyaesdasys
‘dl a o 1
nalaguulasiiznig Inaniuueen

aglutas 1-10 Tag 1 uansdlapa

]

AATUANEA WAz 10 WAASDNAIN

4 q

o

APEYFIRA

TU-1auAaNg (Expiry

Time)

Long

@ =< o o

dluANudnanedunatndeyanis
dl = o/

IR ITANS Ve LR RN AT

(Valid) B¢

2. dnuieany wivaanlaily 4 dssimenudssinnaesdeys fAilhe

o A

2.1 Waaadayaniailasuulasingesiisnisaesisnig - (Change  of

Service Type of Service) Usznavsag

- dayan1asLU1LLTNAT (Service Description) - AaunsllAasuwlag

o

2 a a s dl
= UIBHAANBIUNULITNT - paanailasunlag

WRANATEINITLLALILIAY (Reason)

Ju-nannniaasunlasduiluna (Effective Time)

2.2 WaanudayanislasuulasAinmuaniifeesisnis (Change  of

Property Value of Service) Ulsznausog

¥ o

- dayaAasuneiiinig - neunalanuulas

1
oA

- uMIRANLAN)Nauaan (List of Deleted Properties)
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- 9eN9IAUANITRAN IAFunsulasunilasen (List of Modified Properties)

=
- winNareaniasuLLag

- FmaninialasulasEudlung

2.3 Waarudayani1sani@aniisnig (Removal of Service) sznausns

[

- dayaAnesuneiiEnis-Ngnanian

4
- winNareInniasuuLag

- Au-aninislasuulasBudluna

2.4 apyudeyanisniausnisil (Instantiation of Service)

a

a

- dayanIasuIELEnIg

- anszar (Objective)

- fu-nananisilasuulasEuEluna

= [y X . px
TNUATLRLUNUBNURYRUBILUD ANNLARZU TN NLAASLUANT19N 3.2

P = [ X
ANTN 3.2 INURTLALUAADHALUBAITN

Tatays

1UAURITDYA

ANRELUNE

[

dayanIaaUNLLTNg

(Service Description)

Structure

\udiayan ldduiuesune1izniei
1 [ n:ll Yo dl
ARULATMAIANT LA FUN1TIL A
uilas  giluuvresdayaidnmnziiu
wntAsaie (g 3.9) Milsznau
AotdiayaRIa LN THATR4LTNT
(Service Type Description) $18N19
HeNAAANLTR  (List of Property
W ey ¥ % =R o
Definition)  UA4BLABINDNTAY YD
13017 MaAeduneTiinveLsnng
weazisgazig ANy UTaTHe
AILINIT FIENITVANTRATVANLING

Naunaann  1ensleuAnANITA

LA HENNAWFRLTE AN UURILTNNG

e

mammmmumﬁmam@ﬂ

a

(List of Deleted Properties)

Seqguence

T
=

fusnenisnmuaniimngnauean &

ansuniiudeyauunlaseadien
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1sznausns@auazA1  (Name-Value

Pair)

AnsaNANFun1sufila (List | Sequence | Wlusianisnmuantmnlaiunig

of Modified Properties) wasuwlasAudn  Nanwouzitlude
yauuulasaaianlsenausogme
UATAN

/] = ¥ -dl ¥ o o/

\WRKA (Reason) String Hudayanldduiuszymnnanis
wasuulassnig

qn1lrasd (Objective) String \udeyainlddmiusryqmilszasd
UBILTNT

o dl o dl | ¥ dl o dl o

Fu-aniiniaaauilas Long dudeyanuansiu-nan (az) i

(Effective -Time)

Ansllasunlagiiznng

3. doudeyaiisnin  Hrtadayaduiuuaradnassifludowininnaunem

nundeyalae 1o

Message Header
- Message ID
- Message Type
- Time Indicator
- Priority
- Expiry Time

Message Body

- Reason
- Time

- Service Description
- Reason
- Time

Body | : Change of Service Type of Service
- Service Description (Before Change)
- Service Description (After Change)

Body Il : Removal of Service

Body IV : Instantiation of Service
- Service Description (Before Change)
- Objective

Body Il : Change of Property Value of
Service

- Service Description (Before Change)

- Delete Property (Name - Value Pairs)

- Modify Property (Name - Value Pairs)

- Reason

Additional Data

519 3.8 TaseaFedayanislaauulasuznag
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Service Description Service Type Description
- Service Type Description - Service Type Name
- List of Property - List of Base Service Type Name
- Object Reference - List of Property Definition

- Interface Definition

519 3.9 nsaaiedeyarasuneLan1g (Service Description) waz 1a3aA1a5LNeTHAYE

1i3n17 (Service Type Description)

A miudeyanislasuulasiinanegluglresenandndidnuea  azgninvus

% dddd‘d j 1 a a9 dl o/ L % o
mﬂlﬂm/]ﬁwmLu'ﬂﬁ’]LﬁuLﬂﬂ')ﬂU"ﬂ@Nﬁ@ﬂqiLﬂ@ﬂuLLﬂﬂﬂﬁl‘ugﬂLLT_IT_I'JIFIQLﬁﬁlﬂqﬁ‘mLLUUIﬂNZ\iﬁ‘qﬂmﬂ
9117 3.1

1. <!ELEMENT ServiceChangeNotification (

2. NotificationMessageHeader,

3. NotificationMessageBody,

4. AdditionalData) >

5. <!--Message Header section -->

6. <!ELEMENT NotificationMessageHeader (

7. MessagelD,

8. MessageType,

9. TimeIndicator,

10 Priority,

11. ExpiryTime) >

12. < !ELEMENT MessagelD (#PCDATA) >

13 <!ELEMENT MessageType EMPTY >

14 <!ATTLIST MessageType value (

15 Change Of Service Type |

16 Change Of Property value |

17 Removal Of Service

18. Instantiation Of Service)

19. " Change_Of_ Service_ Type">

20 <!ELEMENT TimeIndicator EMPTY>

21. <!ATTLIST TimeIndicator value (

22. In Advance Notification |

23 Immediate Notification)

24. "In Advance Notification">

25 <!ELEMENT Priority (#PCDATA) >

26 < !ELEMENT ExpiryTime (#PCDATA) >

27. <!--Message Body section -->

28. <!ELEMENT NotificationMessageBody (

29. ChangeOfServiceTypeOfService |

30. ChangeOfPropertyValueOfService |

31. RemovalOfService |

32. InstantiationOfService) >

33. <!ELEMENT ChangeOfServiceTypeOfService (

34. ServiceDescription+,

35. Reason,

36. Time) >

37. <!ELEMENT Reason (#PCDATA) >

38. < !ELEMENT Time (#PCDATA) >

39. <!ELEMENT ChangeOfPropertyValueOfService (

40 ServiceDescription,

41. DeleteProperties,

42. ModifyProperties,

43 Reason,

44. Time) >

45 <!ELEMENT DeleteProperties (Property¥*)>




46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.

<!ELEMENT ModifyProperties (Property*) >

<!ELEMENT RemovalOfService (
ServiceDescription,
Reason,
Time) >

<!ELEMENT InstantiationOfService (
ServiceDescription,

Objective,

Time) >
<!ELEMENT Objective (#PCDATA) >
<!-- Additional Data section -->

<!ELEMENT AdditionalData (#PCDATA) >

A%

a519dautiae ServiceTypeDescription (317 3.12)

=)

519 3.10 AnResLelATEiNdeyanITAsuuLlasLEnIg

o

Supnanesunalaseasgaesdauties ServiceDescription (3171 3.11) wazlase

a

1UTN17aNNNUIaE [15]

58.

59.
60.
61.
62.
63.
64 .
65.
66.
67.
68.
69.

<!ELEMENT ServiceDescription (
ServiceTypeDescription,
Property*,
ObjectReference) >

<!ATTLIST ServiceDescription type (
ORIGINAL SERVICE |
CHANGED SERVICE)

ORIGINAL SERVICE%
< !ELEMENT Property EMPTY>
<!ATTLIST Property Name CDATA #REQUIRED
Value CDATA #IMPLIED>
<!ELEMENT ObjectReference (#PCDATA) >

3.11 ANResLalATedF19rR9d9ueas ServiceDescription

=b.

g

70.
71.
72.
73.
74 .
75.
76.
77.
78.
79.
80.
81.
82.
83.
84 .
85.
86.
87.
88.
89.

< !ELEMENT ServiceTypeDescription (Interface?,
TraderServiceType) >
<!ELEMENT Interface (Baselnterfaces?, Constantt,
Attribute*, Operation*) >
<!ATTLIST Interface Id CDATA #REQUIRED
Name CDATA #REQUIRED
Version CDATA #REQUIRED>
< !ELEMENT BaseInterfaces (BaselInterface*, Link*)>
<!ELEMENT BaselInterface EMPTY>
<!ATTLIST BaseInterface Id CDATA #REQUIRED
Name CDATA #REQUIRED>
<!ELEMENT Link EMPTY>
<!ATTLIST Link Source CDATA #REQUIRED
Dest CDATA #REQUIRED>
<!ELEMENT Constant EMPTY>

<!ATTLIST Constant Id CDATA #REQUIRED
Name CDATA #REQUIRED
Version CDATA #REQUIRED
Type CDATA #REQUIRED

Value CDATA #REQUIRED

34
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90.
91.
92.
93.
94 .
95.
96.
97.
98.
99.

100.
101.
102.
103.
104.
105.
106.
107.
108.
109.
110.
111.
112.
113.
114.
115.
116.
117.
118.
119.
120.
121.
122.
123.
124.
125.
126.
127.
128.
129.
130.
131.

<!ELEMENT
<!ATTLIST

< !ELEMENT
<!ATTLIST

< !ELEMENT
<!ATTLIST

<!ELEMENT
<!ATTLIST

<!ELEMENT
<!ATTLIST

<! ELEMENT
<! ELEMENT

<!ATTLIST

< !|ELEMENT
< |ELEMENT
<!ATTLIST
<!ELEMENT
<!ATTLIST

#REQUIRED

READONLY | MANDATORY | MANDATORY READONLY)

Derived (YES | NO)
Attribute EMPTY>
Attribute Id CDATA #REQUIRED
Name CDATA #REQUIRED
Version CDATA #REQUIRED

"NO" >

Type CDATA #REQUIRED
Mode (NORMAL | READONLY) "NORMAL"
Derived (YES | NO) "NO">
Operation (Parameter*, Exception*, Context*)>
Operation Id CDATA #REQUIRED
Name CDATA #REQUIRED

Version CDATA #REQUIRED

Type CDATA #REQUIRED
Mode (NORMAL | ONEWAY) "NORMAL"
Derived (YES | NO) "NO">
Parameter EMPTY>
Parameter Name CDATA #REQUIRED
Type CDATA #REQUIRED
Mode (IN | oUT | INOUT) "IN">
Exception (Member) *>
Exception Id CDATA #REQUIRED
Name CDATA #REQUIRED
Version CDATA #REQUIRED
Derived (YES | NO) "NO">
Member EMPTY>

Member Name CDATA #REQUIRED
Type CDATA #REQUIRED>

(#PCDATA) >
TraderServiceType

Context
(BaseServiceTypes?,
PropertyDef*) >
TraderServiceType Id CDATA #REQUIRED
Name CDATA #REQUIRED

Masked (YES | NO) "NO">
BaseServiceTypes (BaseServiceType*, Link*)>
BaseServiceType EMPTY>

BaseServiceType Name CDATA #REQUIRED>
PropertyDef EMPTY>
PropertyDef Name CDATA #REQUIRED

Type CDATA

Mode (NORMAL
"NORMAL"

Derived (YES | NO) "NO">

b.

aAaa

51l 3.12 AnAeFLNIATNATNIBIdIULBY ServiceTypeDescription
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AULLLLUSNNS LA T LD Y

% a a @ a a rdy Yo 3 49{ L% o

FULLLLFNNTeATEWNNe AN inus R lafun 19w mun N e ldde nnrunues
anilnanssupasingui 2.2 Tnaldeasuaasialusnines (Visioroker) ANuiun1mna1an §u
734 [16] UsN19mIaLAasuadaIAasL (JacORB) ﬁju‘ﬁ 1.0 W1 14 [17] u??ﬂ’]il,lffi\‘imra

nsnjaasnAau (dCon) $1 2.2 [18] uazldn1mnannn (Java) fuin 1.2.2 Tunnsimun
4.1 dausallssauaasusnisiagdLou

Tuidataznanang dausallszauiannaadusnisegatieu Ineutsaaniiludou

1 o d”d ] o d‘ a 1 o
Fne Aeiie douselsrdaulesuanagiuayunsilasuilastTnig dausedsrauanasi
JAN1INMTuAINAEuLAILENIT  uazdausialssanuessaungnsesnisiunsunis

wlasuwlagiisnng

4.1.1 douslatlszanurssnenasiuauuniasulaisnig

module SCSModule {
interface SCS

readonly attribute Object publisherManager if;
readonly attribute Object subscriberManager if;

CosTrading: :0fferId modifyServiceOffer NewType (
in CosTrading: :0fferId oldOfferId,
in CosTrading: :Register::0fferInfo newOffer,
in boolean withdrawOldOffer

)raises (
CosTrading: :Register: :InvalidObjectRef,
CosTrading: :Register::InterfaceTypeMismatch,
CosTrading::IllegalServiceType,
CosTrading: :UnknownServiceType,
CosTrading: :IllegalPropertyName,
CosTrading: : PropertyTypeMismatch,
CosTrading: :MissingMandatoryProperty,
CosTrading: :DuplicatePropertyName,
CosTrading::IllegalOfferId,
CosTrading: :UnknownOfferId

Vi
i

douslatlszanunegaatiuayunislasunlaslsznausiunagaa®  SCSModule
Tnaddausiaiszany SCS agnielu Maazidanteddeusiatlszain SCS aunsnasLnauLen

udan Iadesialli
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ANTUFranaRIdIuAfllTE AL

- readonly attribute Object publisherManager if;
TsvyAndeyadnatieinguedadnnisgudsnisasuulasunig
- readonly attribute Object subscriberManager if;

Toszypndayadneieinguessindnnisgfiesnisiunsunisasuulasisnig

AANTEN1IN17109491Aa172 a1

« modifyServiceOffer_NewType();
3| o/ 1 dl Y o o dl a a Y o a d!
Lﬂuﬂﬁﬂ?ZWWﬂqimimﬁﬁﬁ?UUJ@EH%U@QTU@?@QU?ﬂq?TMﬂUU?ﬂqiﬁuﬂﬂ

NIIVHLADFUDIFINTZNINIS 1UTZNaLAQE

- oldOfferld A8 @rasTalALaLENINAZN N AL UL A TRALeLFNS
HtipdayaLuiiy CosTrading::Offerld [2]
= % o a a dl Yo dl a a
- newOffer Aa dagan1adunelsnIsildsunislaauwlasiinnesiznig
FaufasLAn ﬁgﬂwuifmﬂmﬂmmu CosTrading::Register::OfferInfo [2]

|
v =

- withdrawOldOffer Aa dayansz1dnaeINIINazaLdeLauaT8913N196ILNN
z v A T B [~1 1 a 1 o
Masnevize W NrinvesyatluuiuaAmgsn: (Boolean) Taamnilanminiy
A33 (True) awiunisszidnfesnisiazaudelaueaedLsn1ssionn wind
AiniuWia (False) aziilunisszysnlisasnisiazaudaianasesiznig
BILAN

WNANTRAR9FAaNIZNIN1T Usznafasl

< o

- CosTrading::Register::InvalidObjectRef NN T uTAaTwL

20
[nO)]
e
[wO]
22
>
Dy
D
Zo

nuipguesdeyadaiauaisnislignsied

¢ o

- CosTrading::Register::Interface TypeMismatch  @ndidnduiliiatuiiade

yatinresdiusallszauaesiatauaisnislignsias

< o

- CosTrading::lllegalServiceType Wnddnduiiing

20
=

ety aTeTiinag

a ~ = P
‘]_lﬁ‘ﬂ’]ﬁ\lgﬂ LLUUV]VLNQﬂIﬂ@\?

v 1
© o aa A

- CosTrading::UnknownServiceType Landiindutiiinauia inudeyate

TNAVAILIINT MIPARITRATRILIFING

ke

- CosTrading:lllegalPropertyName i&ndidnduiliinluileTonuaniifves

q

- A
vsnsdgtuuuiligneies
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- CosTrading::PropertyTypeMismatch wWnddnduilinnzuile ﬁ’]‘ﬂm@m

A a = 17 -dll cvdlo &
@NUM%@QU?ﬂW?NEﬂMUU?@H@WIMW?QﬂUWﬂWMM@iQ

¥
o a

- CosTrading::MissingMandatoryProperty i@ndiinduiliianuiilonuaniis
a dl o 7 o [~ v 1 1 Yo 1 v
2199115019 (Mnmualdanandusesszyan) Wldsuntsszyanly

- CosTrading::DuplicatePropertyName &ndifnduiliintuiiieiinnisaniu

UDITRUDIAUANTTRUBILFNNT

1 4 1
=2 A

- CosTrading::llegalOfferld i@ndidwduiiintuiiegluuuvesdasyasiaues
daiauatiznsligneas

ANAUNALURIFAINIZNINIG UsenaLisag)

- Offerld fia dayamiavesdeiauaianisnliiunaasuulaudn Tnedigyl

wuudagafuiiy CosTrading::Offerld [2]

4.1.2 dousailszanuaassadnnianisuaaniglasulagiiznag

module scnmanager {
interface SCNComponent;
interface EventManager;
interface PublisherManager;
interface SubscriberManager;

Wunngsznirdousallszaie asiantnaasadAn1IN1uaan1Til Aelag

a = a ! ! | o 1 dg’
U?ﬂq?IQHN?WHQZUEE@ﬂﬂﬂum@t@qum@ﬂﬁzﬂquﬂﬂm®1ﬂu

1. A1upelsra1udulseneL18913N1T 1 AT LEU

interface SCNComponent {
readonly attribute EventManager eventManager if;
readonly attribute PublisherManager  publisherManager if;
readonly attribute SubscriberManager subscriberManager if;

bi

\uwdoudetlsvarunsvyarteyadnaneinguesdeullssnavsioesineuessiadnnig

v dl v o o 1 1 U 1 = o A
Asuaanaasuudas nalulsenausgdnmnizilsrainuueuan leasinamasn 3 snaa

readonly attribute EventManager eventManager if;
TsvyAndeyadnatieinguesdadaniswanisnl

readonly attribute PublisherManager publisherManager if;
Msvyprdayadnieingasindamsudinmanasuulaning
readonly attribute SubscriberManager subscriberyanager_if;

ey Andayadneieinguasdadanisgsasnisiunaunisdasuulasiisnig
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2. dausiailszausndpnIsmanITl

interface EventManager : SCNComponent {
void processEventMesg(

in scnmesg::StructuredEventMessage eventMesg)
raises (scncomm::DummyException) ;

}i

dudausailscaruaassindnnisivnnisml FdunanNIANdausiailszau
SCNComponent 12NaUAQEIFINTENINITNENFRLALINAS FaNTZNINIg
processEventMesg()  HIWAINILiIN1341MFU I FIMIALTN9MIAABTUALFIIANITE LAY

nslazuulasiiznig Sunldinedsdayanislaeulasiznisli

3. dausinilazanusindannisguienisulaauuledisnig

interface PublisherManager : SCNComponent {
oneway void notify (

in scnmesg: :PublishedStructuredEventMessage eventMesg) ;

Vi

udausiatlszaanaassiadnnisfuasnialaauuilas FAUNAANIANFIUGID
1/32411 SCNComponent 1sznaufiaeifianseiinsieasafedAe Fanseinig notify() &
dlusiansgyinnnsduiuguasuulasisnisliluntsudenisidasuulassnisanmsn Tag

‘3‘/‘1_|Wﬁ§"1ﬁLlﬁl‘ﬂﬁﬁ‘ﬁﬁmﬁﬂuﬂmﬂmmu scnmesg::PublishedStructuredEventMessage

4. gauseilszausindnnisEnsiadnisiunsaunIslatuuladEngg

interface SubscriberManager :SCNComponent {

scncomm:AdminSubscriber registerSubscriber
in scncomm: :SubscriberID subscriberID,
in scncomm: :Password passwd)
raises (scncomm: :ExceedSubscriberLimit,
scncomm: :DuplicatedSubscriberID) ;
void unregisterSubscriber (
in scncomm: :SubscriberID subscriberID,
in scncomm: :Password passwd)
raises (scncomm: :NotFoundSubscriberID,
scncomm: : InvalidPassword) ;
scncomm: :AdminSubscriber getAdminSubscriber (
in scncomm: :SubscriberID subscriberID,
in scncomm: : Password passwd)
raises (scncomm: :NotFoundSubscriberID,
scncomm: : InvalidPassword) ;



40

udausiatlszauaassiadnnisgfasnisiunaunisdaauulasnig - ad@unan

N1 Ng@IUsRaLsza11 SCNComponent

FaN2211N17189471Fa1ss a1

. FANITNINNG registerSubscriber ()

¥ VY o/

Wusnnseninisduiu il FasnisfunaunisilasuulaiznisBan 14 lun17a9

a

a &

= ~ Y 6y a
NN a9 M1 WLTN TR AT LA

NIIVHADFUBIFANTZNINIG UsznanAe

- subscriberlD Aa dayasiatedgniaInIsiunsunslasuLlasLEnig

£

- passwd g dayasiaduweEnsednIziunI uNTALuasEnIs

WNTENTLIRIFAANTZNINAG LFznaspas

1
v

- ExceedSubscriberLimit @ndidnduniiiatuieanungnameidauinese
o dl o dlo o
FunsumnsulaauntlaesumINa uILgIgATIn LA 13

- DuplicatedSubscriberID W@nduindutifintuiosiauesdisainisiunu

o o . WUTAEN L . L
nswasuwlasisnisriusiazesdaunamzidoulineuntii

ANALNALUBIFAINTZNINIT 1sznaLifag

[

- AdminSubscriber Aia JQHAWA (Admin Subscriber) A4 lun1sai1auaze
P —— J - o .
wasiaunugndesnisiunaunaasuulasdmiuaasiaaadouste
szaruand AdminSubscriber T6aguneldluvada 4.1.3
. FANITNINTG unregisterSubscriber ()
dlusianszyinnnsduiuligpasnissunaunisulasuulasisniszanldlunisean
a ¥ ¥ a a <
@wnnispadnldeuiEniseaditu

NIIVHLABTUDIFANTZNINIT UTznauaael

. A ¥ o Q/dl ¥ o dl a
- subscriberlD A2 ﬂ@ﬁﬁj@?u@ﬂ‘ﬂ\‘]EQJJ‘V]mﬂﬂﬂ’]ﬁ‘ﬁ“]_mﬁ"]‘]_lﬂ'}?Lﬂ@ﬂuLLﬂ@\‘lUﬁ‘ﬂ’]ﬁ‘

'
val v o

- passwd pe fayasiad nuediisesnisiumaunisnlagunlasisnis

WNTENTUIRIFAINTENINNG UFzNaLAaE

1 14 1
=< A

- NotFoundSubscriberlD iindiinduiifinauiie linwusiaesifisfoanisiu
dl a
nunadasulladsnig

. [~3 ¢ & o dgja 49{ dl o 1 ] %
- InvalidPassword Lﬂﬂeﬁmwmuummummmmuiugﬂmm
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. FANTZNINTG getAdminSubscriber ()
Wusanszinnisdusuligndesnisiumaunisulasuulasizniszanldineseds

yadeddnnuasaua

NIIHABFUBIFANIZNINTT UTenauaas

¥ o

- subscriberlD Aa dayasiavesdnsaanisiunaunialasuulasisnig

1
val

- passwd A8 deyaTiaNUIeNANAasNIsF U NI AU asENNg

BT NTLIRIFANTENINNS Usznasipae

A 4 1 1
= A val

- NotFoundSubscriberlD ndidndutiianuialinusianesnsanisiu
o -
NIUNNUaeuLlasLTNg

- InvalidPassword &nddnduiinatuidasianiulignsias

ANAUNALURIANIZNIANG UFznaiipas)

[ %

) ) = > A o X = vl o
- AdminSubscriber Af quQ@u@wmiﬂﬂmuﬂﬁﬂﬂﬁ?@ﬂwszﬂumﬂQQWMQQﬂW?

funsunindaguilasusnisinafanszinnig registerSubscriber()

v

4.1.3 douslerlszanuiguauazdausiatlszausunuginsesnisiunsunisaauuilag

15n19

Tudoutiavebinafeaiudousiatszaudgua wazdousatlszaudounuia 6
dszinn soniadausiedszauan) mngedes ldundiusetlszaiueesdaudnanisnuinn
YBILFNTUATAIUADUILANUIDIAIUIANIUDYATTLYAINGBINT  Aouplatlscaruiann
Tudautlagnelsinenada scncomm  Iaadinisdszniraiinuasdayauavidndifindunng
] dld ¥ 1 o vdf
gauninisldanusonny Al

module scncomm {

a b4 v
n13tlszniATintesa Usenaunae

typedef string SubscriberID;
typedef string ProxyID;
typedef string AdminID;
typedef string Password;

enum ProxyType {
PUSH_STRUCTURED,
PULL_STRUCTURED,
PUSH_STRUCTURED SEQUENCE,
PULL_STRUCTURED SEQUENCE,
PUSH_XML,
PULL_XML



42

typedef string XMLDocument ;
typedef string PropertyName;
typedef any PropertyValue;

struct Property {
PropertyName name;
PropertyValue value;
}i
typedef sequence<Propertys> PropertySeq;
typedef PropertySeqg QoSProperties;

n13Usen A ARG 1senatifas)

exception Disconnected{};
exception AlreadyConnected{};
exception AlreadyDisconnected{};
exception TypeError{};

exception ExceedSubscriberLimit {};
exception DupplicatedSubscriberID {};
exception ExceedProxyLimit {};
exception NotFoundSubscriberID {};
exception InvalidPassword {};
exception InvalidProxyType {};
exception NotFoundProxy {};
exception AlreadyHaveTheType {};
exception UnsupportedQoS {};
exception FilterNotFound{};
exception IllegalConstraint{};

1. dousletlszauipua

interface AdminSubscriber :FilterAdmin, QoSAdmin {
readonly attribute scncomm:AdminID adminID;
ProxySubscriber createProxySubscriber(
in sencomm:ProxyType proxyType,
out scncomm:ProxyID proxyID)

raises (InvalidProxyType, AlreadyHaveTheType) ;

void destroyProxySubscriber (in ProxyID proxyID)
raises (NotFoundProxy) ;

void destroyAllProxySubscriber() ;

scncomm: : ProxySubscriber getProxySubscriber (in ProxyID proxyID)
raises (NotFoundProxy) ;

ProxySubscriberSeq getAllProxySubscriber () ;

Vi

'
v

Hudousiailszaruaasguasounuindesnisiumaunisulasuulasiiznig - Gl
n1saLNaANIAINdusiatlszau 2 fane  deusiellszanu FilterAdmin uay dousiadszanu
QoSAdmin

Anmzilsranaaddauneszan

e adminiD



43

S EATE S NI

AANIENIN13UB9R WAL 2411

.  FANIZNINNG createProxySubscriber()
3| o/ 3 ‘ﬂl Y o s v o o 9/‘ﬂI v o dl
\usangzinnien i dduiuaieingsaunugnsesnisiunsunislasuglad
13n19

NIIVHLADFUDIFINTZNINT UTznauAe

- proxyType  lunnanauuatszinnaesdngsaumugnsianisiunsiunis

4 4 9
SN NG N AR R R P b

- proxylD unaandmesuuUARAINAL (out Parameter) TagiANRAUNALINN

I
val ¥ o

3| o o/ dl a dl Vo
%Lﬂmﬁmmﬁmmugm [5]@\7ﬂ'Wfl‘ﬁ‘UVlﬁ"ﬁ_lﬂ’ﬁ‘Lﬂ@ﬁluLLﬂZ\Nﬁ_lﬁ‘ﬂ’]ﬁ‘ﬂiﬂﬁ‘llﬂ’]ﬁ‘
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. FAN9ZNINTT destroyAllProxySubscriber()
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interface ProxySubscriber :FilterAdmin, QoSAdmin {
readonly attribute scncomm:ProxyID proxyID;

readonly attribute scncomm:ProxyType MyType;

void disconnect(
raises@lreadyDisconnected);
void destroy(;
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typedef sequence<ProxySubscriber>ProxySubscriberSeq;
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readonly attribute scncomm:ProxyID proxyID;
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readonly attribute scncomm:ProxyType MyType;
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interface StructuredProxyPushSubscriber : ProxySubscriber {
void connect (in StructuredPushSubscriber push_subscriber)

raises (AlreadyConnected,

TypeError,
ExceedConnectSubscriberLimit) ;
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interface StructuredProxyPullSubscriber :ProxySubscriber {
void connect (in StructuredPullSubscriber pull subscriber
raisesg@lreadyConnected,

TypeError,
ExceedConnectSubscriberLimit) ;
scnmesg: : StructuredEventMessage pull structured event (
out boolean has_event)
raises (Disconnected) ;
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interface SequenceStructuredProxyPullSubscriber : ProxySubscriber{
void connect (in SequenceStructuredPullSubscriber
sequence pull subscriber)
raises (AlreadyConnected,
TypeError,
ExceedConnectSubscriberLimit) ;

scnmesg: : StructuredEventBatch pull sequence structured event (
in long max number, out boolean has event)
raises (Disconnected) ;

scnmesg: : StructuredEventBatch try pull sequence structured event (
in long max number,
out boolean has event)
raises (Disconnected) ;
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const string OrderPolicy = "OrderPolicy"
const string DiscardPolicy = "DiscardPolicy";
const string MaximumBatchSize = "MaximumBatchSize";
const string PacingInterval = "PacingInterval";
const short FifoOrder = il

const short PriorityOrder 2,

const short DeadlineOrder = 35

const short LifoOrder = 4;
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interface QoSAdmin {
void set gos (in QoSProperties gos
raises (UnsupportedQoS);
QoSProperties get gos(;
}i
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4.  douseilsrauresdiudnnisdayatyniufadnig

typedef string FilterID;

typedef sequence<FilterID>FilterIDSeq;
typedef string TraderConstraint;

typedef string IORString;

typedef sequence<IORString>IORStringSeq;

struct TraderFilterContent {
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scnmesg: : ServiceTypeName type;
TraderConstraint constr;

typedef sequence<TraderFilterContent>TraderFilterContentSeq;
enum FilterEventType {
CHANGE_SERVICE_EVENT,

INSTANTIATION_ SERVICE_EVENT,
CHANGE AND INSTATIATION SERVICE_ EVENT

}i

struct FilterContent {
FilterEventType type;
TraderFilterContentSeq traderConstraints;
IORStringSeq iors;

}i

struct FilterInfof{
FilterID filterID;
FilterContent filter;

}i

typedef sequence<FilterInfo>FilterInfoSeq;
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interface FilterAdmin ({

void addFilter(in FilterContent filter, out FilterID filterID
raises(IllegalConstraint);

void removeFilter(in FiltexrID filterID)

raises (FilterNotFound) ;
void remove all filtexrs() ;
FilterIDSeq getAllFilterID() ;

FilterInfo getFilter (in FilterID filterID)
raises (FilterNotFound) ;

FilterInfoSeq getAllFilters() ;
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public orgomg.CORBAportableInputStream receive request (

comvisigenicvbroker GIOPRequestHeader hdr,
org.omg.CORBAObjectHolder object,
org.omg.CORBAportable.InputStream buf,

comvisigenic.vbroker.interceptor.Closure closure)
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public orgomg.CORBAportableOutputStream send reply (
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org.omg.CORBA.Object target,
org.omg.CORBA.portable.OutputStream buf,
org.omg.CORBA.Environment env,

com.visigenic.vbroker.interceptor.Closure closure)
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TnannsFanldeusionszinnis createXMLEvent() 909355 XMLUL (3, 4) lwnansidndidu
d s o i AR . o
waatsasunedeyantaaeuulamld  azgnangdeldliundnseasnisiunsunisaanu

uilas XMLPushSubscriber #ia i

StructuredProsoy AbdLP razeyF ush Ahd LU HMLFushSubscriber
FushSupplier Subscriber
' ' 1 '
1 1 I 1
1 1 1 1
r 1: push_stroctured_ewent) : :
1 '
20 extract senvice change information :
i 1
| '
. |
1 1
1 1
1 1
31 ereateXhi LEwvent]) 1
! '
1
1
&4 XML Document :
'
1
1
:
T & push_zml_ewvent |
1 1
: I
| T
<+ if not found XMLPushSubscriber =» : :
1 1
| '
G: store the event into queus buffer :
1 1
1 1
:I | '
' '
I 1
1 1
7:and then call suspend_sonnection) | :
| ‘
1 1
1 1
| '
' '
I 1
1 1
1 1
| '
' '

=
'
]
]
'
'
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5. AA12 StructuredProxyPullSubscriberimpl

Humpanawmuiaasgiusatlszaiu StructuredProxyPullSubscriber I IERIEN

ARNALAAIAIZIN 4.24

Structure dProzyPullSubseriberOperations _StructuredPullConsumerimplBase
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StructuredP roxyPullSupplier il
Structure dProsayPullSubseribermpl
Weonnect_structured_pull_consumer) procyll zens.utils.Logiiriter
’disconnec‘t_struc‘tured_pull_suppliero fly Torp e
"lrgr pull_structured_ewentd) @
i - |
‘add_filtero e ‘pull_struc{ured_e\tenio __ﬂ-ffﬂ °g0
‘lemmre_filtero ‘connec‘h:)
‘remove_all_filterso ‘disconnec‘to
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WprasylD0 R“-\____H
Sty Type() scns. utils.b Uil
Subscriberbdanagerimpl ‘QoSAdminDperationsO
WFiltertdminOperationss)
‘registelSubscriberO gcreateFllterO
‘unregis{erSubscriberO
‘getAdminSubscriberO
‘increaseConnectedSubscriberO
®decreazeConnectedSubseribe 3
. ctedsundiih m StructuredPullSubscriber zenz. utils. Filtertil
get-annacts gscrl &M Q}subscriherlD
‘euenthﬂanager_lfo N i .
‘publishelManager_ifO ‘disconnec‘to createFilterConstraint])
Qsubscribehd i
ubscriberbdanagear_ifQ SeubscriberDo
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FanseinnsngFaInssumetumsasulasisnnsldFesmedeyanisulasunlasiiznig
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ProxyPullSupplier  w@stsnisudamenisnl  TaaiFansianszyianis  try_pull_structured_

'
=X 1 o

event([5] [18] (2) BIANNFINTZNINIHAUNALNNLIZNAUGE A1 has_event B9 A1

dl oA Ly dl a ] [ % A 1 % ?a//
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pavagaulnavnnudndaniuia duwansdnlddmgnisainisnlasuilasniznisdanduun
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=2 A o 8 v vy o P @ PP
patiuFansziIN1IaIAuAINAL A AeInIsFuns LN siasuuLlag 1luen has_event N
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has_event HeAwiniuass dayanisaulasunlasisnisazlddunisuanaanunannmanisnd

[ 72

nalasuulasidnig (5) ieldlunisdndaliiugnseinisfunaunislasuutlasiiznis
A
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'
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v 14 i
nsdsiudauianaafinulng ldaiunsndndedeyaliiudndainisiunaunisulasu

a
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StructuredPull StructuredP rosoy StructuredP rosoy
Subseriber PullSubseriber PullSupplier

1
1
1
JI_ 1: pull_stroctured_ewent)

2 try_pull_stru c‘tuled_evenhip

3t has_ewent and event

<<if has_ewent = false ==

4: has_sewent = false and empty information

1
1
1
1
1
G: extract senvice change infql)lmation

= |

G: return has_ewvent = true, serwice change information
|

<4 jf not found StructuredPullSubscriber ==

-

1
1
1
1
1
1
1
1
1
1
1
1
1
1
7 store the event into queue :buffs_-l
1
1
1
1
1
1
1
1
1
I
1

6
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6. ARNA SequenceStructuredProxyPullSubscriberimpl
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SequenceStructuredProxyPullSubseriberdperations _SequencePullConsumermplBase

Y /

SequenceP osyPullSupplier
il icd PR SequenceStructuredProxyPullSubscribermpl
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‘disconnect_sequence_pull_supplier(j Wy Type ’Iogo
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_q0s0 ’destroyo
‘proxleO
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createFilte
‘registerSubscriberO @ 0

‘unregisterSubscriberO
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:getConnec‘tedSubscriberO
eventtdanager_if)
‘publisherhﬂanager_ifo l%suhscriberl[)
‘subscriberhﬂanager_ifo

SequenceStructuredPullSubscriber
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‘disconnecitj
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SequenceStructuredProxyPullSubscriber FRNIERANINANATYAS FANIZNINIG
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(AuFuneazRsATaNIINRRasIassINsEANNsaNngng viada 4.1.3)
717 4.27 uamsanAumAn snliedFeIn1siuns Ul as Ll asiFnisFans
nN3¥MINNg try_pull_sequence_structured_event() tivasasaadayaniailasuulaiiznig (1)
TnainavinauaessiansziinsBusuaInnisfastemensninaaauudaniznislindeg

q

SequenceProxyPullSupplier 18413N1sudsmenend Tnaigansianszianig
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try_pull_structured_events() [5] [18] (2,3) Tuduneusall Araassiauils has_event Nldan

[ Yo oA | < oI/ ! = c dl
ﬂm_lm”m:1@?Uﬂ%‘mq@muimﬂmﬂwmmmLﬂum uuLL@E”I\?’J’WVLNNLMI}’lﬂ’]?ﬂAﬂ’]ﬁ‘Lﬂ@ﬂu

wlasiznislaaelunantiu sanszinnisAazAusnauliungsesnisiunsunisiae

uilas 1{luAn has_event fdAWia wianfuganasdayanisulasuulasiznisndnailan (4)
WEIMINNIFATINABLINLLIANL99 has_event HAWINALATS dayaniailasuulasiisnisia

wnaazlFFunisuanaanuiangamensainisasunlasisnig (5) e ldlunnsdnds i

o

ufndesnsiunsunaaauudasiEnissialil (6) uarlunisdndsnnlinudatianain
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SequenceStructurad SequenceStructured SequenceProsy
FPullSubscriber FroxPullSubscriber FullZupplier

1

1

1

JI_ 1 try_pull_sequence_struy c‘tu'red_evenio
1

2: try_pull_structured_even

3: has_event and events

<<if has_ewent = false ==
I
&4 has_ewent= falze and empty array of ewvents

[

5; extract zenvice all collected change information

1
.| :
1l
:
G: return has_event = true, array of zemice change information
|

<= if not found StructuredPullSubscriber ==

T store the array of events irto queue buffer
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L
]
]
1

al ° o B o A a v [y
E‘IJ‘VI 4.27 LLNUﬂWW@’]ﬁ]ULM@ﬂ'\?MLN'ﬂNﬁl'ﬂﬂﬂ’]‘j‘ﬁ‘ﬂﬂﬁ'qllﬂ’]?Lﬂ@ﬂuLLﬂf\]\?Uﬁ'ﬂqﬁ‘ﬁ"ﬂ\i‘il'ﬂ‘fJ@Nu@

a
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Pacinglnterval lunsauianuaumenisninisilasuudasizniedaliiusnliasuninaiuou

1 v 1
AFBIN13 (Tunaun 2-4)

SequenceStructured SequenceStructured SequenceProsy
FPullSubscriber FroxiPullSubscriber FullZupplier

1

1

1

JI_ 1: pulI_sequence_struc‘tured;_eueni()
1

2 try_pull_structured_events()

3 has_event and events

=2 if num_ewvent 1= hMaxEvent &
time = pacing imvenral ==

& Goto step 2

- S

<< jf number of collected event=10 ==

4: has_event = false and empty array of events

G extract sanice all eollected change information
1
b\ :
1
1
1
1

Toreturn has_event= true, aray of zemwice change information
|

<< if not found StructuredPullZubscriber ==

& stare the aray of events into quaue buffer

]

e

al °o o A e o a a v 1%
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7. AANR XMLProxyPullSubscriberimpl
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‘connect_struc‘tured_pull_consumer@ %Myﬂrpe scnz.utils. Loghiriter
‘disconnec‘t_stluctuled_puII_suppIierO
Btre_pull_structured_ewent]) L %
_pull_: _ pull_xml_event]) log(
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createFilter) =cns. utils.FilterUtil
‘registerSubsctiberO g
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ZhdLPull AL rosoy StructuredP rosoy AL L]
Subscriber PullSubseriber PullSupplier

1 1
1 1
1 1
JI_ A: pull_=mil_ewvent]) :
!

2 tny_pull_stru c‘tured_even:(j

2 has_svent and event

<< if has_ewent = false ==

4: has_sewent=false and empty XML document

5 extract service change information

Y77,

G: createXMLEvent])

T Senice Change information in kL Document
1
1
1

8: return has_ewent = true, service change information in XML Document
1

<< if pot found StructuredPullSubscriber =x
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scns_url

sryganfupanaunInsdayadneteisg
299LEFNTOATIAY 11

scns_Url=file:///c:/tmp/scn.ior

dcon_url

¥ R o

sryganfuaanaNnIn sty adnaneing

u 9
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tm_logfile
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tm_logfile= c:\\tmp\\logfiles\\tm.log
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scns_logfile= c:\\tmp\Wogfiles\\scns.log
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a

FEYANAMANLRANINIBLITNNS
MaxConnectedSubscribers 114
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3 = Expiry Time order
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discardPolicy_default
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1
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DiscardPolicy BAUA ML UNUEN
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v o i =
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Hauadaunu (AdminSubscriber Interface) Tisunsumagauilsznausmaaniszanldanuso
NILNINNIVEIAIUADLIITAUFN] Dugnsudusosialil
1. Banldaufangzninig registerSubscriber() 989 dousallszanu
SubscriberManager lunnsamzideudugigesnsiunsuniadsuuasinig
Tnenaszaiafa phasin uazaiatwAe 1234
2. Banldaufangzinanng getAdminSubscriber() 89d9usalsrau
SubscriberManager 41113UN1352922 M0 KA kAR UNY
3. Banldausanszninnig createProxySubscriber() a9dausaLTzaN

[ o

AdminSubscriber #13UN1385199RsUNY  Tnsaznin1saindngiaunuie 6

q
1 4

UsinnuazuanIsTaLeIRg FWNUNATNL
4. Banldaufiongzninig getProxySubscriber() 789d9usaLlsranu

o

AdminSubscriber  M1iunnsiasaedayadeteinguesingsauny Tnelufiifne
Frgsaunutlszag StructuredProxyPushSubscriber Tafisvaia PSO1

5. Banldaufanseiinig getAllProxySubscriber() 70949uRaLlsrdu
AdminSubscriber ém%‘"umﬁmmﬂ%’mﬂ@é’w'ﬁﬁmqmﬁmqﬁTf;Lmuﬁwm Tne
‘Eﬂﬂmimumm‘imquimqﬁqLmuﬁlié’?um%wmm (6 A7) LATINAUBITREFILNY
WAAZHY

6. @anldaudangziinig destroyProxySubscriber() 989d9usaLlsranu

AdminSubseriber 1iUn1safadngsauny tagluiasinnisvinanadngsiouny
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7. Fonldarusonsznianag destroyAllProxySubscriber() a9d9usiaLlszani
AdminSubscriber &NMILNNINIAIANFIUNUIRUNA LAZNINTEANAINTEYINNNG
getAllProxySubscriber() ATAAAN1IMNNNY BAAIAIUIUIRIDFIUNUNIAaETIAE

¥ a 1o
FANNATNINL AL

k1l

8. Banldausanszinnng unregisterSubscriber() 989d9usaLlszanu

SubscriberManager #uiLniseniannisameiian waziinmaaasiesnadngy

AUABIUNUUAIRINNENIANNIAINELTEUUAY

HannsevaasTdsunsuannsauanale fegii 5.1
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-D0S Prompt

dea| B S5 Al

ME:“thesis_test>java RegisterTest

. Test SubscriberManager.registerSubscriber{phasin. 1234) .... Success

. Test SubscriberManager.getfdminSubscriber{phasin, 1234) .... Succe
B3. Test AdminSubscriber.createProxySubscriber{) ....
=» StructuredProxyPushSubscriber ID = PSB1
=» StructuredProxyPullSubscriber ID = P5BE2
-» BequenceStructuredProxyPushSubhscriber ID = PSA3
-> SequenceStructuredProxyPullSubscriber ID = PSB4
—» BMLProxyPushSubscriber ID = PS@AL
-» EMLProxyPullSubscriber ID = PSAS
. Test AdminSubscriber.getProxySubscriber{ID} ...
-» Getting Proxy ID = PS@1 ... OK
. Test AdminSubscriber.getAllProxySubscriber() ...
i Found 5 proxies [PSA5. PSA4. PSA3,. PSA2. PSO1]
Mc. Test AdminSubscriber.destFoyProxySubseriber{id) ...
Destroy Proxy ID = PSA1. How left prox 4 ., [ P8@A5. P5SA4. PEA3. PSA21
B7. Test Adninfubscriber.destroyAllProxySu riber() ...
How left proxies = B
l2. Test SubscriberManager . unregisterSubscriber() ... Success
Try to get AdminSubscriber of user phasin ...
Mot found subscriber.

E:“thesis_test>_

a o =
gﬂ‘V] 5.1 Han1IN9nuesldsunsnnagaunisanziday

anuanmineligUil 5.1 asnsninszildasie il

1. NNINNNULANEUARLIIZA U SubscriberManager fitlsynaudaefanszsinnns
registerSubscriber() ~ AAN3ENINNT  getAdminSubscriber()  LAZFAINIZNINIG
unregisterSubscriber () (mnmmﬁﬁﬁmﬂu%’@ﬁ 1, 2 AT 8 MINANAL) A1N1TD
auldatingnses

2. mavhenaasdausetlszans  AdminSubscriber | filsynaudassansyianig
createProxySubscriber() A3NIENINII getProxySubscriber()  AAN3ENINIG
getAllProxySubscriber() FINgEyIN13 destroyProxySubscriber() Lazfanszninig
destroyAllProxySubscriber() (mnm@m@ﬁmmiu%ﬁ 3, 4,5, 6 kaz 7 ANHANAL)

ansninanlaegegnees

5.2.2 nsnagpuNfsdpdnas sudayanisnlasuilasizngs
nimeaaunszialaeldlisunss dsznasfae
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wWasuulasi3nig  (PublisherManager Interface))  Iaailisunsnazinnisainadesanns
o 4o y . o o e A ae

wWasuulasiuansaiuauau 5 4eya Ingdndemnansuaindeyan 1 nedeyan 5 lag

17 ' o A = [ Y ;5
°1I‘ﬂ§>luﬂLLM@ZMQN?WE@%L@H@@QM@iﬂu



'
U a

b

v

ar T

daua7 1 1aNaN1IANLEN1T VN Haeavidsnsail

ANANNANATY = 5

ANTU-ANUNADNE = 3 TU

FUAURILTNIS

Service Type Name :Bank

Property Definition
Name [string]
ReservedFund [longd]

Interest rate [float]

interface Bank {
float balance (in string accno);
boolean deposit (in string accno,
boolean withdraw(in string accno,

}i

in float amount) ;
in float amount) ;

$18N15AANIIG

Name = CU-Bank
ReservedFund = 1000000000
Interest rate = 5.0

¥ dl & a = = n/dal
ABYAY 2 ARYANITALILITNIT NINUAZLALAAIL

ANANANATY = 10

ATU-AUNABIE = 7 AU

AUAURILSNIT

Service Type Name :Printer

Property Definition
Type [string]
Name [string]

Speed [longd]

interface PrinterService ({
boolean print(in string url);

A

SIANTTAURNLIR

Type =Laser Printer
Name =HP LaserJet 1100
Speed =20

1 '
4 = ¥

dayad 3 dayanisnlasuulasArnniaanifaasiznig Nuazidanas

ar T

X
U

ANANNANATY = 8

ANTU-ANUNABNE = 5 TU

FUAURILTNIS
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Service Type Name :Printer

Property Definition
Type [string]
Name [string]

Speed [long]

interface PrinterService {
boolean print (in string url) ;

}i

$18NNTAURNIIG (Maun s asulas)

Type = Laser Printer
Name = HP LaserJet 1100
Speed 20

S1ENMTAMANLIB (MAIN19iATuLLAg)

Type = Laser Printer
Name = HP LaserJet Super Turbo
Speed = 30

¥ dl ¥ dl a a = a vds/
%@H@V%4ﬂ@g@ﬂqﬂﬂ@ﬁuuﬂ@dmuﬂﬂﬂﬂU?ﬂqiN?Wﬂ@x@ﬂmﬂﬁu

ANAIHNAIATY = 10

1

ANIU-LIATURNARBNE = 7 ol

FRAURILENNS (Aaun17ilasuulas)

Service Type Name :Bank

Property Definition
Name [string]
ReservedFund [longd]

Interest rate [float]

interface Bank {

float balance (in string accno) ;

boolean deposit (in string accno, in float amount) ;
boolean withdraw(in string accno, in float amount) ;

}i

S1EMIAMANLIB (Neun1silasuuilag)

Name = ISEL-Bank
ReservedFund=800000000
Interest rate=5.0

FRAARILENIS (MAINT AL LULAg)

Service Type Name : Bank 2

Property Definition
Name [string]
ReservedFund [long]
Interest_rate [float]

interface Bank 2
float balance (in string accno) ;
boolean deposit (in string accno,
in long type,
in float amount) ;
boolean withdraw(in string accno,
in long type
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in float amount) ;
boolean transfer(in string accno src,
in string accno_dest,
In float amount),;

}i

$18N1SAUANIIG a7 AsuLlag)

Name =ISEL-Bank

ReservedFund=800000000

Interest rate=50

'
= o

k7 ¥ AI a A a dsj
1HAN 5 ﬁlﬂﬁ;lj@ﬂﬁ‘LWNUﬁ‘ﬂ’]ﬂﬂN HTEALRUAAIU

ANANNAATY = 5

ANTU-IAMNARNEY = 3 AU

FUAURILTNIS

Service Type Name :Bank

Property Definition :
Name [string]
ReservedFund [long]
Interest rate [float]

interface Bank {
float balance (in string accno) ;
boolean deposit (in string accno, in float amount) ;
boolean withdraw (in string accno, in float amount) ;
}i
Qs
s'\zlmsﬁlmauum

Name = CP-Bank
ReservedFund = 15000000
Interest rate = 5.2

2. Tlsunsuanaaaiugsiasnisiunsuniadaguulas a1uau 6 fa 4 uiu

o o Y
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o

tﬂl = S./dl a o 1 A . o 1% o o
29 1 aweidaulaeldae user! N9WAN1UAD iamuser1 NINITATINIAY AN

13sLnn StructuredProxyPushSubscriber

1
o A

= Q/dl a o 1 A B o v % o
pia7 2 asnzidaulng i me user? N39a[NUAR iamuser2 NINITATINIANYFAILNU

17z1n% SequenceStructuredProxyPushSubscriber

fiaf 3 aenziieulneldte userd HavianuAe iamuser3 NNsad1edngFauny

17z1nn XMLProxyPushSubscriber
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o

faf 4 aenzideulneldte users HaviacnuAe iamuserd NN1sad1eingFaun

1921nn StructuredProxyPullSubscriber

]
o =

fiaf 5 aenziieulneldte users HaviacnuAe iamusers NN1sad1dngFauny

132107 SequenceStructuredProxyPullSubscriber
o a a o A o A ° v o o
Faf 6 awnzillaulneliTe user HIWaLNUAD iamusert N1NNFAT TR AN

1aznn XMLProxyPullSubscriber

1
v

nsineupasTdsunsuddesnisiunsiunisnlasuilasisnisusazlszny
Usznausiag
= Y o a & ¥ o o
1. amsilaudnnUUINISe A TIEULATAT TR Y

2. FaNFNITRANTg connect () vesdausaLlszauingfaunuwsiazFoiafnse

o o

dinfudmgiunud witnissasudayantsnlasulasiznig

3. sefudeyaniawlaenutlaiinisdiniugesnisiunaunisilaauulasiaing

k1l

1%

AOAMUNUILILINT %38 Benfanszian1sdnniung dayanisulasuiilasiznag

o

AmFugfesnsiimaunisnlasuilasnaiedngsaunuunun
?/ o o ¥ Y o dl a Z’/ o Y o
antuinnissullsinangsiasnisiunsunisasuiladisnisie 6 v waaiu
Tsunsugudenialaauuilas

naineuzesilsunsndudenisnlaauuasisnisuanslifegn 5.2

|@f B S Al

E:\thesis_ test>java -DORBservices=CosTrading commtest.Publisher
Publisher Program
-» Send Instantiation Of Service Object HMessage,
, Wed Aug 15 22:86:09 GHT+87:08 2661
Event ID = EVU1, Priority = 5, Expiry = Sat Aug 18 22:86:89 GHT+07:00 28681
Send Removal Of Service Object Hessage,
, Wed Aug 15 22:IB6:11 GHMT+8B7:88 28081
Event ID = EU2, Priority = 18, Expiry = Ued Aug 22 22:86:11 GMT+87:08 2861
Send Change Property Value Of Service Object Hessage,
, Wed Aug 15 22:86:13 GHT+87:08 2681
Event ID = EV3, Priority = 8, Expiry = Hon Aug 28 22:86:13 GHMT+B7:80 2861
Send Change Service Type Of Service Object Hessage,
, Wed Aug 15 22:86:16 GHT+87:08 268681
Event ID = EU4, Priority = 18, Expiry = Wed Aug 22 22:86:16 GMT+B7:88 2801
Send Instantiation OFf Service Object Hessage,
» Wed Aug 15 22:86:18 GHT+87:00 2061
Event ID = EUS, Priority = 5, Expiry = Sat Aug 18 22:86:18 GHT+67:00 2861
send Message Complete

519 5.2 nsneuaesltsunsududenisnlasunlacisnig
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Tidnenunusiazuassnanisiudayanisulasunlasnisnisvasilsunsugsoanis
Fumanunislaauulasion 1, 2 uaz 6 wintiu dousiaf 3, 4 uay 5 1u THuanisvinauign

FaqlmuLAsNfY

N 5.3 uassnanisiudayanisnlasuilasisnisaasidsunsugfesnisiunsiu
nsnlasuuilagnsnigsiaf 1 Uszunn StructuredPushSubscriber Senilddnaunsniude

[% 1% =J [ = a o o
yaldnsuuazgneesnilsunsngudanisasuulasszniminisdngs

V2 JAVA

a0 o Cille| Bl @S Al

E:\thesis_test>java commtest.Subscriberi
StructuredPushSubscriber , Hame =_user1

1. Registerwand create proxy ... Success

2. Test StructuredProxyPushSubscriber.connect{) ... Success
3. Waitinggfor service change message . 4.

-» Receiving Instantiation 0f Séruvice Object [Advance-Hotification]

. Wed-Aug 15 22:86:11 GMT+B7:808 2861

ID.~= EU1, Priority = 5, Expiry = Sat Aug 18 22:06:09 GHT+87:88 2081
-»> Receiving Renoval O0f Service Object [Advance Hotification]

, Wed Aug 15 22:86:12 GHMT+07:08 2001

1D~ FU2, Priority = 18, Expiry = Wed Aug 22 22:86:11 GMT+87:808 28681
-» Reéceiving Change Prof by Value OF Service Dbject [Advance Hotification]

., Wed Aug 15 22:86:14 GHMT+A7:88 2861

ID = EV3, Priority = 8, Expiry = Hon Aug 28 2Z2:86:13 GHT+087:08 2081
-» Receéiving Change Service Type OFf Service Object [Advance Notification]

. Med Aug S 22:66:16 GMT+B7:88 2881

ID = EVY4, Priority = 18, Expir Wed Aug 22 22:86:16 GHMT+07:80 2081
-» Receiying Instantiation Of Service Object [Advance Hotification]

, Wed Aug 15 22:86:18 GMT+ 3 a1

ID £ EU5, Priority = 5, Expiry = Sat Aug 18 22:86:18 GHT+67:88 2881

519 5.3 nsvineuaedilsunangFeinisiunaaunisnlasuulaatdnisdon 1 desinm

StructuredPushSubscriber

=J o VY =J a 4 o
N 5.4 uassnanisiudeyanisiasuutasiisnisuesilsunsugpaanisiunsy
=J a o =J . =§ Y
nsllAsuuLaanInngsiafn 2 Uszian  SequenceStructuredPushSubscriber  Tawul@an

annnsniudeyalinstiuazgneesanunllsunsugudanisnlasuilaniznisminisdngs
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E:ithesis_test>java commtest.Subscriber2
SequenceStructuredPushSubscriber , Mame = user2

1. Register and create proxy ... Success

Success

Test SequenceStructuredProxyPushSubscriber.connect{} ...
Set MaximumBatchSize Property = 2 ...
Waiting for service change message ...

Success

Receiving 2 messages
1.Receiving Instantiation OFf Service Object [Advance Notification]
., Wed Aug 15 22:86:13 GHT+87:00 2861
I = EM, Priority = 5, Expiry = Sat Aug 18 22:86:09 GHT+B7:80 2861
2.Receiving Removal OF Service Object [Advance Notification]
., Wed Aug 15 2 6:13 GMT+87:80 208681
Ib = EV2, Priority = 18, Expiry = Wed Aug 22 22:86:11 GHT+07:80 2861

Receiving 2 messages

1.Receiving Change
. Wed Aug 15 22:66
Ib = EU3, Priority
2 .Receiving Change
, Wed Aug 15 22:86

Property Ualue Of Service Object [Advance Hotification]
16 GMT+87:88 26881

= 8 EXpiry = ‘Mon Aug 28 22:86:13 GHT+B7:08 2861
service Type Of Service Object [Advance Notification]
17 GMT+87:88 2861

ID = EV4, Priorvity = 18, Expiry = Wed Aug 22, 22:P6:16 GMT+67:80 2061
Receiving 1 messages

1.Receiving Instantiation OFf Service Object [Advance Notification]

. Wed Aug 15 2 1:18 GHMT+87 288 2061

ID = EUS, Priority = 5, Expil = Sat fAug 18 22:86:-18, GHT+07:80 20861

Pl

]

%

51 5.4 nsvinauzesidsunsugfiasnisiunsunisnlaanulaanEnigdian 2 Uszinm

SeguenceStructuredPushSubscriber

dl o Y dl a ¥ Y o
3N 55 wassnansiudayanisiasuuasusnisaediilsunsugfesnisiunsau
nsulaunlasuEnisdai 6 tszinn XMLPullSubscriber  ewulddnainsniudeyals

v dl U v dl [%3 1
AIURNARIANAlUsunsNgiasnaasuulasdnga

E:\thesis_test>java commtest.Subscriberd

XHLPullSubscriber ,-Hame = useré

1. Register and create proxy ... Success

2. Test XHLProxyPullSubscriber.connect{) ... Success

3. Please Enter for pulling XHL service change messages  ..:

-> Receiving Instantiation_Of_Service[In_advance Hotification]
., Wed Aug 15 22:86:48 GHT+O7:80 26881
ID = EU1, Priority = 5, Expiry = Sat Aug 18 22:86:89 GHMT+B87:88 2861
Receiving Removal_ Of_Service[In_Advance Hotification]

, Wed Aug 15 22:86:49 GHT+67:88 26881

ID = EV2, Priority = 18, Expiry = Wed Aug 22 22:86:11 GHT+87:80 2081
Receiving Change Of Property value[In_advance Hotification]

. Wed Aug 15 22:86:49 GHI+A7:80 26881

ID = EU3, Priority = 8, Expiry = Hon Aug 2@ 22:06:13 GMT+A7:88 2061
Receiving Change_OF_Serviee_ Type|In Advance Motification]

, Wed Aug 15 22:86:49 GHT+B7:80 26881

ID = EVUL4, Priority = 18, Expiry = Wed Aug 22 22:06:16 GHT+B7:80 2061
Receiving Instantiation Of Service[In_advance Hotification]

, Wed Aug 15 22:86:58 GHT+87:88 26881

ID = EV5, Priority = 5, Expiry = Sat Aug 18 22:06:18 GMT+87:088 2061

5191 5.5 nsvineureditlsunsngfesnisiunaunisnlasuuwlaarFnissan 6 ey

XMLPullSubscriber

Y o o

AMNEANIN I UT9FT LA A LFINFINIENINT  connect() SN I L 7 PG T

faunuuwsiazlssinnainnsninnulfatngnsies  sNiedngsaunuusaziagINsninig
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AndedayaldungndesnisiumsunisnlasuilaniEnisldetnagnsiasuazasudou (g

TaiAntianaansulunnsdnga)
5.2.3 NINARALNIININUATELATELAINNFBINT

nsnasauludauiliflunismasaunisldnudiusatlszaudadnnistayaseyninu

589n17 (FilterAdmin Interface) nnisnagasingldllsunsu @ailsznausae

1, Tsunsuanaaadugudsnisulasuilasiznag Adldsunssipaniunig

mmmumﬁmmmeﬁ*u‘*ﬁmﬂ@mﬂﬂaﬂwmmu?‘mi)

2. Tsunsuanseatlugfiasnisfunsunasiasuulasiisnig szinm
Structured PushSubscriber a7uaw 1 69 WaninisEenldnudiusatlszausadanisda
¥ = o o o jd
yaszLANARINTe TUsunsuinasiaeundnT dvsellime
1. Mnsamzdlod A uEnIseaTaN wasaiedngsounuilszinn Structured
ProxPushSubscriber

1
o o o =

2. innsaadedafudngFanunaZi

3. B EaNuFaNIEiINg addFilter() 18489uFaLs2a"Y FilterAdmin i@
Windayaszyanaenis nedayaseymnudiasnisiniuatlsznausios

a dld a a . al o
0 13N19NNTHATE4LTNNT AR Bank LasiAnsaNLA
Name = “ISEL-Bank”
ReservedFund > 100000
a d‘d a a A .
0 Umnsle) NNTHAYeLTNNg Ae Printer
ZJ/ o % % dl Yo = ¥ o/
aniuLansiarestagassyANAeInIsn IFiunIannisEanldauen
n39MnN7 addFilter()

4. Mn19EenlEUFaNILinnng getAllFilteriD() 1a9dausats2any FilterAdmin
1030209 ADDIT0YATZYAIINFBINIVIANATNNEE AN UULAAITTAT LA T1
AANNIIAANN

5. MnaEanldauAInNgEnInig getFilter() ansdausiailszau FilterAdmin Liie
Y - 9 y oo v Ao dXa o
5091991882128 ATDTDYATTYAINNABINITNNINTILYINA T3 TunilAasia F1

v
@Wﬂﬁu%’mqﬂmﬂﬁﬁ"]ﬁlﬂ:ﬁLEH@%@Q%@H@?ZH@Q’]N&T@QW]? F1
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6. Nn13irenauAINTZNINNg getAllfilter() 21987 uRAaLs2d11 FilterAdmin e

v 1 v

5097991218218 ATB9TYATEYANNNABINIINNATINEY  AINTULAAINADAN
NNABNIN

7. sefudeyaudanisnlasuilasnisnisuazdsnananisiudeyaudanisnlasu
wasuinig  asdeyaniadasuulasiliuassaadulinudeyaszyaas
o Ao ¥
Fean1an LA 3

8. "3 FINUFINIENIANG removeFilter() 18489uFR1ls¥a"Y FilterAdmin

di Y v o oo = S o $ =
WBALLBHATCLUANHABNNITAININANINIVLA Feluniipe 998 F2 antiuizen

=S

o o 2 dl =X v 4 dl A 1
FANILNINNIg getAllFilteriD() INaUARIDNNTaLATELANFBINNINAdIADEE B9
£ A v £ = o/ al A U U o
AZABNRRTALATTLAINNABINTNENAILAEI ADTDLATEL AV INFBINITINA
F1
9. n1sBaneNUAINIENNNNg remove_all_filters() 9dqusiaLlszani
FilterAdmin - lA®ALMRYAIZUAIINABINITNMNA  AINTWEINAINTEYINNNg
, =4 = 9 D) = 2 .S v 1=y
getAllFilteriD() 1iN®LAAITNGIDYAITAINABINTTIALABEE] Teazfasliide
HATTYAINFAINFIUADE]

nannsinevaaslilsunsuuanlaaaguy 5.6 uaz 5.7

o Cllel 5 5 )

E:sthesis_test>java filtertest.Subscriber
StructuredPushSubscriber , Hame = userd
- Register and create proxy ... Success
- Connect to proxy ... Success
. Test FilterAdmin.addFilter{) ...
-» Receive Filter ID = F1
-» Receive Filter ID = F2
. Test FilterAdmin.getAllFilerID(Yy ...
-» F2, F1
. Test Filteradmin.getFilter{F1) ...
-> Filter ID = E1

TraderServiceConstraine™:

Service Jype Hame = Bank
Property Constraint = $Mame == 'ISEL-Bank' and $ReservedFund > 180088
. Test Filterfdmin.getAllfilter(}
-» Filter ID = F2
TraderServiceGonstraint :
Service Type Hame = Printer
Property Constraint =
-» Filter ID = F1
TraderServiceConstraint :
Service Type Mame = Bank
Property Constraint = $Mame == 'ISEL-Bank' and $ReservedFund > 100008
. Waiting for service change message ...

51 5.6 nsvinamesidsunsudiesnisfiunsunisilasuulasdiunimeasunis

nuusdayasyypudesnisneulaiudayanisnlasuitlasiznig



98

& M5-D0S Prompt

(e £ 515 Al

7. Waiting for service change message ...

Receiving Removal Of Service Object [Advance Motification]

, Wed Aug 15 22:19:48 GHT+O7:80 2801

1D = EV2, Priority = 18, Expiry = WUWed Aug 22 22:19:39 GHT+87:80 2481
Receiving Change Property Value Of Service Object [Advance Hotification]
, Wed fug 15 22:19:42 GHT+A@7:88 2881

1D = EV3, Priority = 8, Expiry = Hon Aug 28 22:192:41 GHT+87:00 2881
Receiving Change Service Type OF Service Object [Advance Hotification]

, Wed Aug 15 22:19:4%4 GHT+07:88 2881

1D = EV4, Priority = 18, Expiry = WUWed Aug 22 22:19:43 GHT+07:80 2861

8. Test FilterAdmin.removeFilter(F2) ...
-» How left filter = 1 filter [F1]

9. Test FilterAdmin.remove_all_filters()
-> NHow left filer = @

51 5.7 nsvinamedidsunsugFiasnisiunsaunisiasuulasdiunimeasunis

nuuadayaszyausasniaaslaiudaganisnlasuilasniznig

o v v N 2/, o M 25
mﬂm@m@mmumqmummamLmqw’immmiﬂu

1.

N1INNUIBNFINITNNNI9ANT] Bedausieszausadansdeyaszy Ay
FiBan"3 (FilterAdmin) 8NAsNANIUgNEas

o i 1y o ~ o o A Yve w
ﬂ"lﬁl‘@ﬂﬂ\ﬂl@&lﬂ@ﬂqNT'ﬂHﬂﬁ‘zuﬂqumﬂ\‘iﬂq?Nﬂ’)qmgﬂm@\? uuﬂ‘ﬂi@?usﬂ'ﬂﬂﬂ

a
1

a = a
BHANITALLINITNN

AU 3 deya seneusae deyanisia EV2 dailud
Uszinm Printer (AndayaszuANsiaInigsia F2) dayanisia EV3 dafly
% dl 1 a a dld . ¥

dayanisnlasuuilasananauifnessn1sndlsenn Printer (Anudeyasey
ANARINN9INA F2) uasdayandsvia Ev4 aviudeyalasuulasmiinaes
173019152100 Bank ﬁm@m@mﬁlﬁ@ Name = ISEL-Bank ReservedFund

= 800000000 WAz Interest_rate = 5.0 (AMNTDLATZYAINNADINITIWE F1)

5.2.4 NINAGBLNNINMUARMANLTRAUAINTBILIENS

nNagaLLseen ey 2 dou Ae

N1INAAELANANITHAINTUNLENS

aa

Hunnsmegaunn s NILBeILENI A TEUR ANV AUALEN 19T MUA

1lsznausoe

1.1 MInAaeLANANLR MaxSubscribers

NNAaalALnIMUAAY MaxSubscribers NUANFANNAY AR WNTU 5 ez 10 ol

Mnsasnzidaugfasnisiunaunisasunlassnisiuisniseadiduisinn 10 A

- MaxSubscribers WL 5 (RaN1319ULAAR AR 5.8)




99

EEEEN

E:\thesis_test>java adminqostest.MaxSubscribersTest

Test HaxSubscribers Admin Property Program

Trying to register 18 subscribers

-» Register Subscriber . Success

. Success

- Success

- Success

- 3uccess

. Fail [coz ExceedSubscriberLimit]
. Fail [coz ExceedSubscriberLimit]
. Fail [coz ExceedSubscriberLimit]
. Fail [coz ExceedSubscriberLimit]
. Fail [coz ExceedSubscriberLimit]

-> Register Subscriber

-»> Register Subscriber
-»> Register Subscriber
-» Register Subscriber
Register Subscriber
Register Subscriber
Register Subscriber
Register Subscriber
Register Subscriber

C-I- RN N, R R U )

517 5.8 nanImMAseLAUENLTF MaxSubscribers Tnenuun MaxSubscribers = 5

- MaxSubscriber Wil 10 (HANINNIULAAIIEAIFLIN 5.9)

M2 JAVA
I Auto '1 .

E:\thesis_test>java admingostest.MaxSubscribersTest
Test HaxSabscribers Admin Property Program
Trying to register 18 subscribers

-> RegistersSubsciiber B ... Success

-> Registér Subscriber . Success

-> Register Subscriber . Success

./ Success

. 3uccess

- Success

- Success

- Succe

. Success

.. Success

-> Register Subscriber
-> Register Subscriber
-> Register Subscriber
-> Register Subscriber
-> Register Subscriber
-> Register [Subscriber
-> Register Subscriber

=BT IR — B I LR
T R T

519 5.9 HanImMAgeLANANLR MaxSubscribers tneiuun MaxSubscribers = 10

ANNANNINAABNINSEUNaNIN1INMUATHANARIENITE MaxSubscribers HALiN
o 1 = QJdIS./ o dl a Y a oI/ A %
U 5 azliannsnameisugnsesnisiunsunisidaauilaniEnisliinu 5 au duae
o . o - 4 = : I
PriaenisiunsunsasuulaEnsauil 6 9 10 azlidanisnamzsidauld usidien

P i am ) o 4 o ~ o
naasunlatAnguant® MaxSubscribers | AT 10 avaunsnamnzidaugi
¥ [ dl a 2 ?:/ o 2’/ =K A o
Feennsiunsunislasuuladisnislapsuis 10 Aw Asuaagliddinisvinauniun

an1iF MaxSubscribers AN FaIANAINILY

1.2 MImedeuRantin MaxConnectedSubscribers

ymsmaaaslaesmuan MaxConnectedSubscribers ALANFANSTY A8 WAL 5
war 10 (AMU5UA1 MaxSubscribers S ¥ 7idnmnnngn 10) Toewinnisaanziiiang
FaansfunmunawasuulanEniefnBnsesdiiwianun 10 AL TagusazAWiNNg
aFdnnFaunulszian  StructuredProxyPushSubscriber  waziNNIsRRsadnALIRg 5o

v
N1 ANNUUANBNANITNINNL
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- MaxConnectedSubscribers Wi 5 (HAN13919UKAAS AR 5.10)

E:\thesis_test>java admingqostest.HaxConnectedSubscribersTest
Test HaxSubscribers Admin Property Program
Trying to register 18 subscribers
-» Register Subscriber 8 ... Success
Connect to proxy ... Success
Register Subscriber 1 ... Success
Connect to proxy ... Success
Register Subscriber 2 ... Success
Connect to proxy ... Success
Register Subscriber 3 ... Success
Connect to proxy ... Success
Register Subscriber 4 ... SUccess
Connect to proxy ... Success
Register Subscriber 5 ... Success
Connect to proxy ... Fail [coz ExceedConnectedSubscriberLimit]
Register Subscriber 6 ... Success
Connect to pFoxy ... Fail [coz ExceedConnectedSubscriberLimit]
Register Subscriber 7 ... Success
Connect to proxy ... Fail [coz ExceedConnect bscriberLimit]
Register«Subscriber 8 ... Success
Connect to proxy ... Fail [coz ExceedConnectedSubscriberLimit]
Register Subscriber . Success
Connect to proxy ... [coz ExceedConnectedSubscriberLimit]

1% 5.10 nan1smanaLAaNLf MaxConnectedSubscribers Iaginuug
MaxConnectedSubscribers = 5

- 1A MaxSubscribers WM 10 (Nan199119uane lARIg1N 5.11)

E:\thesis_test>java adnmingostest.MaxConnectedSubscribersTest
Test MaxSubscribers Admin Property Program
Trying to register 18 subseribers
-> Register Subscriber @ . Success
Connect to proxy ... Success
Register Subscriber 1 ... Success
Connect to proxy ... Success
Register Su *iber 2 sSuccess
- 3 ... Success
nnect to proxy ... Success
Register Subscriber 4 ... Success
Connect to proxy ... Success
Register Subscriber 5 ... Success
Connect to proxy ... Success
Register Subscriber & ... Success
Connect to proxy ... Success
Register Subscriber 7 ... Success
Connect to proxy ... Success
Register Subscriber 8 . Sugcess
Connect to proxy ... Success
Register Subscriber 9 ... Success
Connect to proxy ... Success

51191 5.1 aANTIMARELIAILANITR MaxConnectedSubscribers Taeiamun
MaxConnectedSubscribers = 10

ANNANNINAAIT 9NN NI MUA T AN A nuANITH MaxConnected

i
! a =

Subscribers HAYINTU 5 wuAngndeIn1siunsunslasunlasEnisaun 6 fe 10 Azl

1
¥ A [

a 1 o a dl % dl a v 1 ai 1
mm:mmmm@ﬂummimmmmmﬂ@miLﬂ@ﬂuLLﬂmmmﬂm e aNINITilasunlagAn

AUANTTR  MaxConnetedSubscribers  TdAinAL 10 wulddngnsdesnisiunsiunis
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Wanuwladnieie 10 au amnsadesieduLEnsldasuianNe  Asiasagllddanig

ﬁﬁﬂﬁuM’]M@mzﬁmﬁﬁ MaxConnectedSubscribers ﬁmmgﬂrﬁm mmqﬁﬁ‘zq

1.3 NImAdeUAnaNLin MaxEventsPerProxy

|
] o A A | (-

NMNAaadlaanIMuAAT MaxEventsPerProxy NLANANNAYW AR HaA WAL 3

=§ | 1 [ %: = o o =§ o | ¥y o =J
uazleAwinty 5 anduasnanissuldsunsumeananaiugsasnisiunsunindagy

a

a =§ al -] ¥
LUAYLTNNTTINNIIN UL TZNa LAY

[ s

1. mmﬁammm?qm AnFAanULIzLIAY StructuredProxyPullSubcriber

q

|
o =

2. Aesanudngsaunineiudeyanisiu@auilasuznig
3. 3an1snaAel Enter WABEENAINILNINIS pull_structured_event () 41M5LN1954
dayanislaeuuledisnig  TnaneunazyinninafAd Enter alillunsng
Fasnnsiunaunnslasunlasidnismonisasdeya axinisiulilsunsuguds
n7iasnlagii3nng (I%Tﬂ?mmLﬁmﬁum@wmmumﬁmmLmzivu%sﬂmma
wanuwlasisnig Tuiaden 5.2.2) a9aziinisdsdayanialasuulasiiznig
o ¥ o [ = = o 1 d’l
A1u0u 5 daya AMmFunan1sAaesHItaziaanfsialiil
- fvuA MaxEventsPerProxy Wit 3 (nandsiuuanslifsgin 5.12) wuldan
¥ o I oy o L v o
doyanisnlanunlaEnasilédiuianuan 3 fawindl avsenadesiuILIATEN

MasEventsPerProxy ANum

E:\thesis_test>java admingostest.MaxEventsPerProxyTest
StructuredPullSubscriber for testing MaxEventsPerProxy property.

. Register and create proxy ... Success
2. Connect to proxy ... Success
3. Please Enter for pulling service change messages

Receiving Instantiation Of Service Object [Advance Hotification]

, Wed Aug 15 22:39:39 GHT+@7:00 20M

ID = FU1, Priority,= 5, Expiry =, Sat nug 18 22:39:26 GHT+07:00 2061
Receiving Removal Of Service Object [Advance Hotification]

» Wed Aug 15 22:39:39 GHT+87:88 2861

Ib = EV2, Priority = 18, Expiry = Wed Aug 22 22:39:29 GHT+07:60 2861
Receiving Change Property Value Of Service Object [Advance Hotification]
, Wed Aug 15 22:39:39 GHT+87:868 2861

ID = EV3, Priority = 8, Expiry = ton Aug 208 22:39:31 GHT+987:88 26881

519 5.12 nan1smaaeUAANTTR MaxEventsPerProxy WHanIuuaAn
MaxEventsPerProxy LNy 3

- M1UA MaxEventsPerProxy Wil 5 (HaNMsNeIuLans#Aagin 5.13) wu'ldan

' v
Yo A o a ) o

doyanisiasuulaaEnisilFFudaIum 5 frsunundwiaunn TsaenAdeaiy

2UNAL89 MasEventsPerProxy AN1um
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E:\thesis_test>java admingostest.HaxEventsPerProxyTest
StructuredPullSubscriber for testing HaxEventsPerProxy property.
1. Register and create proxy ... Success

2. Connect to proxy ... Success

3. Please Enter for pulling service change messages

-> Receiving Instantiation Of Service Object [Advance Hotification]
, Wed Aug 15 22:42:30 GHT+087:80 2081
1D = EU1, Priority = 5, Expiry = Sat Aug 18 22:42:26 GHT+87:808 2881

Receiving Removal Of Service Object [Advance Hotification]
, Wed Aug 15 22:42:3% GHMT+O7:00 2001

1D = EV2, Priority = 18, Expiry = Wed Aug 22 22:42:29 GMT+B7:80 2881
Receiving Change Property Value Of Service Object [Advance Hotification]
, Wed Aug 15 22:42:39 GHT+87:88 2881

ID = EVU3, Priority = 8, Expiry = Hon Aug 28 22:42:31 GHMT+67:80 2861
Receiving Change Service Type Of Service Object [Advance Hotification]

, Wed Aug 15 22:42:30 GHT+B67:008 2081

1D = EVA4, Priority = 18, Expiry = Wedgfiug 22 22:42:33 GMT+07:00 2861
Receiving Instantiation Of Service Object [Rdvance Hotification]

., Wed Aug 15 22:42:39 GHT+07:00 2001

1D = EVU5, Priority = 5, Expiry = Sat Aug 18 22:42:35 GHT+67:00 2681

gﬂﬁ 5183 m@m?wm@@uammuﬁ MaxEventsPerProxy

TAEINILA MaxEventsPerProxy = 5

anuan1InaaesingEngNIanagliddiniaaunnAinuant’® - MaxEvents

= v , Ao
PerProxy HAMNINABNAINAINNTIVUA

2. NINAABLANANTIFAMNINYREN194MFLAFRIN13TUNIIUINT 9 Aeu A

o o

\Hun19mageun1s N ugausalszaIuAIAANNTAMNINGBILTNNT  (QOSAdmIN

Interface)  WAYNIINNURANNANBIAIANTANNMUA Tnenismeaataynszyinlaanisld

Tsunsunmgaunisznaudosl

1, Tlsunsuanaaaiugudasnisnlasuilasisnie 1 da (Idllsunssmandu
naaaun1ndelarivdayaniailatuulasanig Tuiaden 5.2.2) Taaldsunsnazyinnng
% (% 44 a =st 1 o o 1o
adauardadayanisiasuilasniznasiainnud Aty wazAdu-nauNnes  (Expiry
Time) AwAnsiaiuaIwon 5 daya naname n1sdndeazdenatiuandayasia EV1, EV2,

EV3, EV4, uaz EV5 Tnadayausiasfiaslannud At uazii-1nauiaeigunnsneiis

¥
=
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dayasia EV1 HA1AMNAATWINGL 5 uazinneng Fuft 19 Aamaw 2544
1981 17:32:00 AN

dayasia EV2 HANANAATIWINAL 10 LazuuAaig Fuii 23 Ravmen 2544
198N 17:32:02 WA

dnyasia EV3 HA1ANAATWINAL 8 uazuunag) Fuii 21 Ramew 2544
1981 17:32:04 WA

Hayasia EV4 SlFpaudfainti 10 uasviumeny Suf 23 Aunau 2544
1981 17:32:06 AN

dayasia EV5 HAIANAATYWINAL 5 Lazuuaang Fufi 19 Ramew 2544

AN 17:32:08U1RNA

2. T‘]Jﬁ‘l,mmﬁmmLﬂué’ﬁmmﬁuwfmuﬂmﬂﬁ'ﬂuuﬂmﬁm@ﬂi:mw
Structured PushSubscriber z%mi“ummmu@mmuﬁa OrderPolicy ez DiscardPolicy WAL
Wsunsusnasadudfesmssunsunisaeuulasszim
SequenceStructuredPushSubscriber Lﬁ@%ﬂ@ﬂﬂ@mmuﬁﬁ MaximumBatchsize LAY
Pacinglnterval (z%m%*”u;Eﬁmmﬁuwmum?ma"muﬂmﬁmiﬂizmmﬁluj Alenanis
mmmuﬁgﬂﬁmlﬁiuﬁu) Tﬂ?LLﬂ?M@ZﬁﬂW?VION’]uMﬁﬂ”I isrnaumag

1. nsasnzidawdniuLsniseddiaw

2. FunldeufansZianag set_gos () 1849491matlszan1 QoSAdmIn dusy
NN MUAAIANANLIFFNN] WAL A uasa M

3. AFNIRRAILNY

4. ~spfudayanisilaanuias snoaiedunananianiaany

2.1 mINAeUANENLR OrderPalicy
lunHazuandianiznsniivuaan OrderPolicy 1 Expiry Time @auAuuuaud g
HANNINAFDLNYNEBITWIY

NAaN19INAdall OrderPolicy = EXPIRY

WariFasnis5unsunial asunilasiidnisidlulszinyn - StructuredPushSubscriber

a

(gﬂ%ﬁ' 5.14)
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E:\thesis_test>java ordertest.Subscriber1 EXPIRY

StructuredPushSubscriber , Hame = user1

1. Register Subscriber ... Success

2. Set QoS Property by using QoSAdmin.set_qos({) on AdminSubscriber ...
-» OrderPolicy = EXPIRY

3. Create StructuredProxyPushSubscriber ... Success

4. Please Enter to connect and receiving service change messages ...

-» Receiving Instantiation Of Service Object [Advance Hotification]
., Thu Aug 16 17:49:17 GHT+07:88 2881

ID = EV1, Priority = 5, Expiry = Sun Aug 19 17:48:48 GHMT+B7:00 2081
-» Receiving Instantiation Of Service Object [Advance Hotification]
. Thu Aug 16 17:49:17 GHT+B7:86 2861

I = EV5, Priority = 5, Expiry = Sun Aug 19 17:48:57 GHMT+B7:00 2061
Receiving Change Property Ualue Of Service Object [Advance Hotification]
. Thu Aug 16 17:49:17 GHT+B7:86 2861

ID = EV3, Priority = 8, Expiry,= Tue Aug 21 17:48:53 GHMT+87:80 2001
Receiving Removal Of Sernwice Object [Advance Motification]

., Thu Aug 16 17:49:17 GHT+07:880 2081

ID = EV2, Priorityg='18, Expiry = Thu Augs23 17:48:51 GHT+07:00 2881
Receiving Change Service Type Of Serwice Object [Advance Motification]

. Thu Aug 16 17:49:17 GHT+A7 :06 26061

I = EVh, Priority = 18, Expiry = Thu Aug 23 17:48:55 GHT+07:80 2801

51" 5.14 nan19inauaeslilsunsy StructuredPushSubscriber §1113UN13MAA8LIAN

OrderPolicy il EXPIRY

anuan1sulugn 514 wulddnllsunsudnsasnisfunaunisiaauules

'
o

1snsdszim - StructuredPushSubscriber  lasudayanisiasuuilanznisluansuiign
y " v L ve o a4
fagpnAdu-nanaent  tnedayaiiiuaanyiFananazliiunisdndenouiupe dayan

$99a EV1, EV5, EV3, EV2 Ay EV4 [FeNANNA6L

2.2 NMINAADLAMANLR DiscardPolicy

lunnamagesnnaNn DiscardPolicy HazinnnatnuuaAAaNLTH

' '
= o o o

MaxEventsPerProxy WAL 3 iadainaunnesunInasdmiuiiudayanisnlas

a =§ = o Yy o ‘J a Yo Y
ulastanig  #eazd m@mﬂﬁiﬂmmu;ﬂmmmﬁ‘uwm‘ummJ@muﬂ@amn%@ﬂmmm&@
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o ] 2

=J a = 9 1 9 o =§ =J:§
naidasullastIngiines 3 ARYALNIUL AUBN 2 VRHAIZYNAAYIN Tunnaziansanny

A" DiscardPolicy (i Priority @awAnutiuaui WnantsnpaaLngnsiagituimaniv

Nan1nadall DiscardPolicy = PRIORITY

WWatFasni1asunsunial asunilasiiznisitluilszinn - StructuredPushSubscriber

u
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E:\thesis_test>java discardtest.Subscriber1 PRIORITY

StructuredPushSubscriber , Hame = useri

1. Register Subscriber ... Success

2. Set QoS Property by using QoSAdmin.set_qos() on AdminSubscriber ...
-» DiscardPolicy = PRIDRITY

3. Create StructuredProxyPushSubscriber ... Success

4. Please Enter to connect and receiving service change messages ...

-> Receiving Removal Of Service Object [Advance Hotification]
, Thu Aug 16 28:11:46 GMT+87:88 2881
ID = EVU2, Priority = 18, Expiry = Thu Aug 23 28:11:36 GHMT+B7:88 2881
-> Receiving Change Property Ualue Of Service Object [Advance Motification]
, Thu Aug 16 28:11:47 GHT+87:00 26861
ID = EV3, Priority = 8, Expiry = Tue Aug 21 208:11:38 GHMT+67:80 2001
-> Receiving Change Service Type O0f Service Object [Advance Hotification]
, Thu Aug 16 28:11:47 CHI+87:86 2001

ID = EU4, Priority = A8, Expiry = Thusfiug 23 20:11:408 GHT+87:00 208681

51 5.15 nan19vinauzesllsunsy StructuredPushSubscriber §1113UN13MAA8LIAN

DiscardPolicy 1infiu PRIORITY

1
v

anuansinewlugdi - 515 wulaanlsunsugidesnisiunsunislasuulas

13019 StructuredPushSubscriber lAsudananisiallsznatsqs EV2 EV3 WAy EV4 g9

al

o.-
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i XK A o o

dayangnAnisliundayasia EV1 uaz EVS elA1A N4 ATysnga

@

2.3 ﬂﬁiﬂﬁ@@ﬂ@m@uﬁf?} MaximumBatchSize ae Pacinglnterval

o o

. ¥ J = ] o o o
ANUANLIR MaximumBatchSize WAL Pacinginterval ARENHARANITNINIUNUIARFA

Q q
1

Lmuﬂ@zmwﬁﬁmmsﬂ”mﬂ@mﬂﬂ'ﬁ'ﬂmﬂmLﬂwgm Tuitiazuansuanimagenlngldiisunsn
Sraesdfeanisiumaunisnlasuulaslszan SequenceStructuredPushSubscriber
T dautlszim SequenceStructuredPullSubscriber fluanmagaufignioaduiu
N1INARBLATNINITNARBINNUAAT MaximumBatchSize WiNfiL 2 WazAn Pacinginterval

WINAU 5 NANINAGRLANNATO ARSI Sasia 1Tl

NANN9INAZAL MaximumBatchSize = 2 WAy Pacinginterval = 5 T

WagFaanisiunsiunsilasuulasisniaduilszinn - SequenceStructuredPush

Subscriber (3% 5.16)
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E:\thesis_test>java batchtest.Subscriber2 2 5
SequenceStructuredPushSubscriber , Hame = user2
1. Register Subscriber ... Success
2. Set QoS Property by using QoSAdmin.set_qos{) on AdminSubscriber ...
-> HaximunBatchSize = 2
-»> PacingInterval = 5 Hinutes
. Create SequenceStructuredProxyPushSubscribe ... Success
. Please Enter to connect and receiving service change messages ...

Receiving 2 messages
1.Receiving Instantiation Of Service Object [Advance Hotification]
, Thu Aug 16 21:24:39 GHT+07:00 2001[997971879960]

ID = EV1, Priority = 5, Expiry = Sun Aug 19 21:24:24 GHT+A7:80 2861
2_Receiving Removal Of Sepvice Object [Advance Notification]

, Thu Aug 16 21:24:39 GMT+07:00 2001[997971879960]

ID = EV2, Priority = 18, Expiry = Thu Aug 23 21:24:26 GHT+B67:88 2681

Receiving 2 messages
1.Receiving®Change Property Ualue OF Serviceé 0Object [Advance Hotificati
» Thu Aug 16 21:24:40 GHT+07:00 ZAO1[9297971886240]
ID = EVU3, Priority = 8, Expiry = Tue Aug 21 21:24:28 GHT+A7:80 2601
2 _Receiwing Change Service Type 0f Serwvice Object-[Advance Hotification
, Thu Aug 16 21:24:40 GHMT+067:00 2601[9979718862408]
ID = EU4, Priority = 18, Expiry =/ Thu fug 23 21:24:30 GHT+87:80 20681

Receiving_1ismessages
1.Receiving Instantiation Of Service Object [Advance Motification]
, Thu Aug 16 21:29:40 GHMT+B87:08 2081[997972180290]
ID = EUS, Priority = 5, Expiry = Sun Aug 19 21:24:33 GHT+87:00 2861

519 5.16 nan1minauzesilsunsy SequenceStructuredPushSubscriber 411151013

NAZALA1 MaximumBatchSize Winfiu 2 Lz Pacinginterval Wi 5 W9
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5.3 NSNAKALAIATIALUSNITINTALADS

nInAaeUAIngIaLiENIamsALefnszinlaganasadsainsiunsunislasu

a g o o o o Y dl a ?/ o = ¥ o
wlasannsaunn 1 6 dniuseiudeyaniailasuulasiiznis aaniuianisizanldeusa
nsgNIsIRNLENsmsaasauiunslasunlasdayarasiiinig udaiinisdanadays
nsulasuulasrsnisndanliiudnseanisiunauniadasuuas

Tuntlazuanaeniznissnnisilasuiilasinefanseninns  withdraw() 28913013
WIAmes WeenNANLINNT LazAanNI=nInig modifyServiceOffer_NewType() 184d91LAN
PeN8Ue9LTNIMIAefivati - Amsunisnlfeuulasinasonssvinnisau  Alduanis

NAAaLNQNABaLTuil

5.3.1 N3uNANLINIS (withdraw())
dl % dl a o a a = % o .
Weagiasuulasaniminisanianyanis Iaaisensansgnanig withdraw() a1n

! v
UINIMIALARTNNFIATIALBENITNIANATAAFAIRE FAaRsaLEnismIanasazinaulnesn

=] 1Y o 1

dayan1sauLInIg LATIANINASENNNABAIN ANtuAsdedayafanadlliesadanisnig

a

| '
ISP

% = = @ P PRPRISPN a = ) =
LAaINTIdas ULl aItTNIg NInAdaUtdunIsatLTNNINNTUATAILTNITAR Printer TNAN

Offer Id M@ Printer/1 HANTINNIULBIFIAIIALETNTNIALBTUAAIAIZLN 5.17

[JH2 - SecureCRT T (O[]
File Edit View Options Transfer Scrpt Window Help

TEEE BRQBES | FR| P )

Operation withdraw{t iz called [Sun Aug 19 16:32:27 GHT+07:00 20017, ;I
=» Offer ID = Printersl
-» Service type = Printer
-» Properties 3
MHame = HP LaserJet Super Turbo

Speed = 30 =
Tupe = Laser Printer LI
Ready |Telnet [16, 1 | 7Rows, 77 Cols  [WT100 4

51 5.17 NANNIN NN ULRIFIRIALITANTNIAMAFAINNITFLNAINTZTNINTT withdraw()

o Y

Awdudadenisnsurennaulatumlay Weldiudayanisani@naindonsatisnig
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o < o o ] Y 4 1 o ¥ o -dl
NIRRT ﬂ@tﬂqﬂq?qﬂﬂ\‘mﬂﬁ@ﬂ\‘iﬂ@WQ1ﬂIWLLﬂﬁlQLL‘V]‘LLE&‘V] FaINITFUNTLNNTlaaulLLag
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U % o/

usnsedesialiungnsiasnisiunsuniaasunlasisnissiald Teelugyn 518 daya

15 (9@ EV11) uapennsfudiaganisanianiisnis Printer o
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Mz JAVA
[ewe = 2@ B Al

E:\thesis_test>java commtest.Subscriber1
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An Approach for Service Change Notification in Distributed Systems

Pasin Suriyentrakorn' and Twittie Senivongse’
Department of Computer Engineering, Faculty of Engineering, Chulalongkorn University
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Absiract: In distributed environment, resource services are scattered and their
clients can be everywhere. This characteristic makes it difficult to control the impact
of service change on the clients and =o their current operation can be affected or
interrupted. This paper proposes a CORBA -based architecture for a service change
notification system that can notify and help users within the system in dealing with
various kinds of service changes. The notification system will interface with service
providers and a directory service called trader to acquire change information. Users
can subscribe for change events of interest specifying various event delivery styles
and notification formats, and will be informed of the changes.

Key words: Change management, notification service, CORBA

1. Introduction

In distributed object systems such ag RM-ODP [1],
DCOM [2], and CORBA[3], a service object ig
prone to evolution during its lifetime due to change
in user requirements, technology change, or
unexpected external factors. However, change
management for distributed services iz more
complicated than that for software in non-
digtributed systems. Changes in distributed services
may directly affect their clients. For example, when
a service object evolves in such a way that ifs
interface has changed, all of its clients will not be
able to use it under the same protocol until they are
modified and their systems rebuilt accordingly.
This is a very difficult mission to achieve in an
open environment.

Change management for distributed systems has
not been fully researched or supported despite its
importance. The OMG once requested for a
proposal for a change management service for
CORBA [4] but it was not properly responded
because the goal for change management was, at
that time, inferior to the goal for cross-vendor-
platform interoperability. To date, there are few
attempts to provide for change management. The
evolution transparency mechanism [5] makes
change in service interfaces transparent to clients of
those services by providing mediator objects that
can convert requests of old-version interfaces to
those of new-version ones. This will make existing
clients functioned with newer services but the
mechanism 18 ad hoc because eventually those
clients will need to evolve themselves as well. The
work in [6] supports change management for the
service provider side by introducing a notification
system that can inform service providers of change
in service interfaces so that they can evolve service
instances correspondingly. We still lack of a change
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notification system that also supports the client
gide.

We propose an approach to notify service
changes to users of a CORBA distributed system. A
notification message can report on a change event
and current status of a service object. Any
interested parties (e.g. client providers, service
providers, application users) can subscribe for
change events of interest and will be notified
whenever corresponding changes occur.

This paper reports on our progress to design and
develop the change notification system and its
remainder is organised as follows. In Section 2, we
begin with the classification of notification-
triggering events that are supported by our
architecture. Then we describe the design of the
notification system in Section 3 followed by the
detail of subscription data model and notification
data model in Section 4. Section 5 concludes the
paper with the status of the current prototype
implementation and discussions of some future
work.

2. Classification of Notification

Triggering Events
In general, a service object ig an offer (i.e. instance)
of a particular functionality or service fype. The
service tvpe model of CORBA [7] is described by
the following BNF:

Service<ServiceTypeName>[:<BaseService TypeName>
[,<BaseServiece TypeName=]*] {
interface <Interface TypeName>;
[[mandatory][read-only] property <IDL Type=
<PropertyName=; |*

120



A service type comprises an interface type
definition and a service property definition. An
interface type definition refers to an interface
signature that determines the way objects of this
service type can be commumicated with, ie
operational methods and their parameters. A service
property definition represents non-computational or
behavioural aspects of the service type and is a
collection of property names and property types. A
service type can inherit interface definitions and
property definitions from other service types also.
Service objects of the same service type can be
contacted via the same set of methods defined in
the interface type definition of the service type.
They alsc possess the same set of properties defined
in the property definition of the service type but
each of them has its own property values.

For example, we may have a service type “Account’
that is described by an interface “Acc’ and
properties ‘accno” and ‘owner, both of type string.
The interface “Acc’ supports operations “withdraw
(y and “deposit()”. We may have two objects of this
service type ‘Account’. One has ‘accno’ =
4324877463 and ‘owmer’ = Johm Smith. and the
other has ‘accne® = 8735295637 and ‘owmer” = Joe
Blogg. Both objects respond fto messages of
‘withdraw(}" and ‘deposit(} operations.

According to the deseription above, we classify
into four groups the events on service objects that
can trigger notification to their users and will cause
different reactions from them.

Event 1: Change of service type of object. This
comprises changes in various parts of an_existing
service type description and _will require
modification in parts of client pidgiams. The
change includes

Change of service type name

Change of interface signature

Change of property definition. i.e. property
name and property type

0 Change of base seivice type - This will be
reflected as changes of interface signature
and property definition that are inherited.

ooo

Event 2: Change of property value of object.
This refers to change of property values of a
particular object and has no effect on other objects
of the same service type. This change can affect
non-computational preference of service usage but
may flof require ¢hange in client programs.

Event 3: Instantiation of object. This refers to the
creation of a new object either of an existing
service type or a newly introduced service type.
The notification is forinformation pupose.
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Event 4: Removal of object. This refers to a
permanent removal of an existing object from the
system and requires modification of client
programs.

3. Architecture of Service Change

Notification System
Figure 1 presents the overall architecture of the
change notification system.

ok

Tow
Figure 1. Service Change Notification System
Architecture

Change events can be notified either in advance
or at the time of their occurrence. For advance
notification, service evolvers will first have to
subscribe themselves to our system before they can
actually publish advance change information. In the
case of immediate notification, our Trader Monitor
can automatically detect changes in service objects
by monitoring a directory service called trader [7],
which maintains service descriptions of all service
objects and provides operations to manage those
descriptions. The Service Change Notification
Manager (SCN Manager) is the core of our system.
It gathers subscription information from service
evolvers who want to publish advance change
information and from subscribers who are
interested in specific change events. It then later
generates appropriate notification messages with
the help of a CORBA Event Notification Service
‘whenever it 15 informed of change events by the
Trader Monitor or service evolvers.
ProxySubscriber {PS) obtains notification messages
and takes care of their presentation and delivery to
corresponding ~subscribers. The architecture is
explained in more details below.

31 Trader Extension
We associate with the tradera couple of extensions.

*  Trader Monitor. We can monitor the trader to
detect service changes by intercepting request
messages sent by service evolversto the trader
to manage serviee desemptions. Note that a
CORBA trader supports operafions to change
property values of a service object, to add a
new service object, and to remove an existing
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object (ie. event 2-4 in Section 2) only.
Interception of messages indicates change
events that are then forwarded to the SCN
Manager (c¢.f. Event Manager in Section 3.2).
We adopt the model a CORBA server
interceptor here.

+ Service Change Supporting Module. This
module is added to the trader to facilitate the
work of our notification system. As the trader
does not provide an operation to change
existing service type definitions {event 1 in
Section 2}, this module provides an interface
for such an operation for service evolvers.
Invocation of thiz operation generates a change
event to be forwarded to the SCN Manager
(c.f Event Manager in Section 3.2). This added
interface also provides operations for service
evolvers and subscribers to respectively to look
for the object references of the Publisher
Manager object and Subseriber Manager object
in order to subscribe themselves to the system
later (c.f. Publisher Manager and Subscriber
Manager in Section 3.2).

3.2 Service Change Notification Manager (SCN
Manager)

The SCN Manager is responsible for two main
functions, i.e. managing subseriber and service
evolver information, and filtering and dispatching
service change notification. It consists of five
components: SCN  Component, Subscriber
Manager, Publisher Manager, Event Manager, and
Event Notification Service.

+ SCN Component is a navigator interface that
provides contact points (i.e. object references)
to the other four components of the SCN
Manager.

+ Subscriber Manager accepts registrations
from subscribers and maintains  their
information, e.g. id, password, etc. In addition,
it is a factory object [8] that are responsible for
creating  and  destroving  corresponding
ProxySubscriber  objects  for  registered
subscribers (see Section 3.3.).

+ Publisher Manager accepts registrations from
gervice evolvers and maintains  their
information e.g. id, password, address, etc. It
also receives advance change information from
service evolvers and forwards it to the Event

Notification Service through = the Ewvent
Manager.
+ Event manager receives all  change

information from the trader extension and the
Publisher Manager and transformed it into
valid structured events for the  Event
Notification Service.

+ Event Notification Service is an event
middleware [9] responsible for filtering and
dispatching any arrival events to subscribers
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who have subscribed their interests in those
events. We adopt the model of CORBA
CosNotification Service [10] here.

3.3 ProxySuhscriber

The ProxySubscriber is responsible for forwarding
event messages, received from the Event
Notification Service, to registered subscribers in
several event delivery styles and formats according
to its type. Event delivery styles can be either push
or pull [11]. Push style means the ProxySubscriber
will notify its subscriber, or in fact the subscriber’s
callback object (see Section 4.1.3), whenever it
receives notification of a particular event. Pull style
means a subscriber will query its ProxySubscriber
whether a particular change event has occurred. In
our system, subscribers can specify, when
subscribing for particular events, which formats
they desire for notification messages of those
events. An event message can be sent as either an
individual object of a particular structure, an XML
document [12], or a sequence of structured objects
or XML documents. The type of a ProxySubscriber
is then determined by the delivery style and event
data  format that it supports, eg.
StructuredProxyPush, XMLProxyPull, Sequence-
ProxyPull, SequenceXMLProxyPush etc. From the
example in Section 2, a subscriber may subscribe to
be notified when an object Account whose owner is
John Smith has an interface change, and may
specify that the notification should be sent as an
XML document as soon as the change occurs (push
model). A ProxySubscriber of type XMLProxyPush
will be ereated for this subscriber.

4. Subscription and Notification Data
Models

In this section, we focus on the daia model of

subgcription information from subscribers, and the

data model of notification messages from service

evolvers to the system and from the system to

subscribers.

4.1 Subscription Data Model

A subscriber can register ity subscription with the
Subscriber Manager specifying when, what, and
how it should be notified. Such information consists
of the subscription data, QoS properties, callback
object reference, notification delivery style, and
notification format. The last two are already
discussed in Section 3.3.

4.1.1 Subscription Data

A subscription data structure consists of two parts:

1) Kind. of event notification. The subscriber can
choose to be informed of ‘change service” event
or ‘rew service’ event. The “chawnge service’
event covers to any change in existing service
objects (events'1, 2, 4 in Section 2} whereas
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‘new service® signifies the creation of new
service objects (event 3 in Section 2).

2) Service identification. The subscriber can
identify service objects of interest by specifying
object reference strings and/or constraints on
their properties. The subscriber may identify
only one or both kinds of service identification.

Figure 2 shows an example of the subscription
data represented in XML.

<Pgml version ="1.0" 7=
=SubscriptionData>
=EventType>ChangeEvent</EventTvpe=
=ServiceDescription=
=Service Typellam e>BankService</ServiceTypeliame>
=Property Name="B ankName" Value="CUBank" />
<Property Name="EeservedFund" Value="50000" /=
<CbjectReference>TOR: 001543
<fObjectR eference=
<=/ServiceDescription™
=SubscriptionData=

Figure 2. An Example of Sub scription Data

4.1.2 Subscriber QoS Properties

We allow the subscriber to specify some QoS
properties called subscriber QoS property. The QoS
propetties and their IDL data types are listed in
Table 1.

Name IDL Type
MaxQueueLength Long
OrderPolicy Const short
DiscardPolicy Const short
MaximumBatchSize | Long
PacingInterval TimeBage:: UtcT

Table 1. Subscriber QoS Properties

The MaxQueuelength property determines the
maximum number of events that are allowed to
queue on the corresponding ProxySubscriber at any
time. OrderPolicy sets the policy used by the
ProxySubscriber to order the events it has buffered
for delivery. -~ Possible constant  values of
OrderPalicy are “FitoOrder’, ‘PriorityOrder’, and
‘DeadlineOrder”.  DiscandPolicy  enables  the
subgcriber to specify in  what order the
ProxySubscriber should begin discarding events in
the casze of an internal queue overflow according to
the value on AMaxQruenslength property. Possible
constant wvalues are ‘FifoOrder’, ‘LifoOrder’,
PriorityOrder’, and ‘DeadlineOrder’.

The  MasimumBatchSize . and | Pacing lterval
propetties are applicable when subscribing to a
sequence of events. MatimumBatohSize indicates
the maximum number of events that will be
delivered within each sequence. Pacingfuterval
defines the maximum period of time for the
ProxySubscriber to collect individual events into a
sequence before delivery to the subscriber. If the
number of events received within a given

PacingInterval equals or exceeds
MaximumBatchSize, the subscriber will receive a
sequence of events whose length equals
MaximumBalchSize. Otherwise, the subscriber will
receive as many events as arriving at the
ProxySubscriber during the Pacingfnterval.

4.1.3 Callback Object Reference

The callback object is an object created by the
subscriber to stay active and listen to event
notification on behalf of the subscriber. There are
several kinds of callback objects depending on the
types of the ProxySubscribers. For Example, if the
subscriber subscribes to receive event notification
in XML format using push delivery style, the
callback object of this subscriber must implement
the interface XimiPushSubscriber which provides an
operation push xml event{) to obtain event
notification as an XML document. This operation
will be invoked by the corresponding
ProxySubscriber to inform the callback object of
the event. The callback object will then take further
action on the event as defined by the subscriber
who creates it.

4.2 Notification Data Model

In this section, we explain respectively the structure
of notification messages from service evolvers (or
publishers) to the system and from the system to
subscribers.

4.2.1 Publisher Notification Data Model

A service evolver may want to publish advance
notification for future change. The published
notification data can be partitioned into event
header, event body, and additional data.

Event ficader consists of two parts, i.e. change type
and notification properties. Possible string values of
change type are ‘Change_Service_Type',
‘Change property val’, Instantiation_Service’,
and ‘Removal Service’ (i.e. events 14 in Section
2). Notification properties allow the publisher to
specify some attributes of the notification (Table 2).
Priarity is reprezented as a short value, where 1 is
the lowest priority and 5 the highest. ExpiryTime
allows the subscriber to indicate the time range in
which an event is valid. If an event is not delivered
within a specified time, e.g. when the callback
object iz down, it should be discarded. StartTime
allows the publisher to specify specific time for the
event to-be delivered.

Name IDL Type
Priority Short
ExpiryTime TimeBage:: UtcT
StartTime TimeBase::UtcT

Table 2. Notification Properties
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Event body can be divided into four parts that are
service description, change reason, change time,
and change description. Service description
represents the original description of the service
object being changed (ie. a service offer
description in the trader). It consists of the service
type name and some service properties. Change
reason is the purpose of the change. Change time
refers to some specific time in the future that this
change will be in effect. Change description
describes what changes will occur within the
service object. Possible changes are listed in Figure
3.

O Service type change
= New zervice type description
= New service description
O Service property change
= Delete property list
= Modify property list
0O New service

= Service type description

O Removed service
Figure 3. Change Description

Additional data iz an optional for gervice evolvers
to put any other information such as company
name, address, email, website, etc.

4.2.2 Event Notification Data Model

Event notification is the change information that a
ProxySubscriber sends to the comresponding
subscriber. The data structure of event notification
ig similar to that of publisher notification except the
event header part. In this case, the event header
consists of four attributes that are event id, event
type, event fime indicator, and event Umestamp.
Event id is a system-generated id. Hvent type iz the
same as change type specified in the event header
of the publisher notification data. Event fime
indicator indicates whether this notification is an
advance notification or not. Fvemt fimestamp
displays date and time of arrival of this event to the
system.

Figure 4 shows one example of an event
notification as an XML document. It represents a
notification of the removal of a service. From its
content, line 3 to 10 is the header part which states
that this ig an advance notification. The body part is
shown in line 11 to 23 telling the detail of the
service instance to be removed and when it will be
no longer available. The additional data part is in
line 24 to 26.

<Pzml version ="10" 7=
<3erviceChangeEvent>
<Header®
=EventlD>e1821</EventlD>

oo
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5 <EventType>Removal_Service</EventType>
] <EventTimeIndicator = ADV ANCE

7 <EventTimehdicator>

H =<Timestamp=August 18, 2000, 09:00:00 GMT
9 <fTimestamp=

10 </Header>

11 =Bodytype = “Removal_Service” >

12 <RemovalServiceContent=

13 =ChangedServiceDescription=

14 =ZerviceTypeName® Bankl 0=/ServiceTypelfame>
15 =Property Mame = “BankMame”

16 WValue =“CUBank”/>

17

13 =0bjectR eference=I0OR. 04832, </ObjectReference=
9 =fChangedServiceDescription=

20 <Reason>Economical Cnsis</Reason®

21 =CompleteTime=COctober 18, 2000=/CompleteTime>
22 =fRemoval SerciceContent

3 <Body~

24 =Additional>
5 Get more info at http:/fwww, cubank co.th .
26 <Additional>

27 =fServiceChangeEvent>

Figure 4. Example of Event Notification Data

5. Conclusion and Future work

We have presented a design of the service change
notification system based on CORBA distributed
object environment. The prototype is being
implemented on Visibroker 3.4 for Java [13] and
we adopt deom21 [14], an immplementation of
CORBA CosNotification service [10], as our event
notification service.

Our notification system, with the help of the
CORBA frader and event notification service
objects, will enable users within a distributed
environment to be informed of changes of several
kinds that may happen to service objects they use.
With such notification, we expect better change
management from the client side in such a way that
clients can take appropriate actions on service
change in an effective way and in a timely manner.
The notification in the XML format will also
provide useful information for CORBA clients on
the Internet. In the future, we may integrate this
prototype with the service-provider-side
notification system [6] to provide a complete
change notification facility for both service
providers, who offer service objects, and clients
who operate on those objects whenever service
changes occur.
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Abstract

The nature of distribution and autonomy in an apen
environment makes i difficult fo mainiain a consistent
view of service provision among distribuied groups of
clients. Change in services may have an impaci on
current operation of clienis if they are not properly
informed. Better management for change notification is
necessary so as for the clienis to be able to prepare for
the change accordingly. This paper proposes a service
change nolification system thal can manage service
change events for subscribing clicits. The architecture of
this service is CORBA-based as ii cooperates with a
CORBA Trading Service fo gather change evenis and has
an Event Notification Service as the core component for
change notification. Service providers can also register
with this system (o annaunce change evenis, and clients
can subscribe for notification of change in services ef
their interest, specifving their preference for delivery
stvle, notification format, and qualily of service.

1. Introduetion

In a software development process, we cannot avoid
changes in  software despite careful design  and
development. Changes may be caused by new user
requirements. new technologies. system maintenance, ot
other external factors. As with other kind of software,
service objects in distributed systems such as CORBA[1],
RM-ODP [2], or DXCOM [3] are also prone to evolution
during their lifetime, In an enterprise system where
software may be developed. as distributed services, by
distributed groups of developers, or may cooperate with
other pieces of software to achieve an enterprise finction,
change in one pari of the application may affect the
operation of other cooperating parts. When its behaviour
no longer matches its clients” expectation, the clients are
required to evolve accordingly. Management of change
for distributed services can be complicated since there can
be several instanees of the same service and their clients
are scattered throughout the system, Some ¢lients ¢an

adjust themselves to change in time while some cannot, as
it requires time and proper management to propagate
change to them.

According to CORBA Trading Object Serviee model
[4]. a service object can be described by its type
description that consists of an interface signature and a list
of property definitions. Service objects of the same type
must have the same type description but with their own
property values. Change in the description of a service can
interrupt the operation of its clients. For example, the
clients may not be able 1o discover the service object they
imported previously because its properties have now
changed. Or even they can get to that service object, they
may not be able to invoke the service as before because its
interface signature has changed and so the clients can no
longer communicate with it under the old protocol.

Messaging infrastructures are available for enterprise
communication, €.g. JIMS [5], MSMQ [6], CORBA Event
Notification Service [7]. They allow exchange of
messages between producer ¢lients and consumer ¢lients,
This paper discusses ithe problems of serviee change
within a CORBA environmeni and proposes an
architecture for change notification based on CORBA
Event Notification Service. This architecture enables
various kinds of service change to be reported to clients of
the system. It cooperates with the Trading Service or
trader so that some changes can be automatically detected
and immediately reported. In addition, serviee providers
or evolvers can also publish some change information in
advance. With the Event Notification Service as the model
for our event notification component, a <¢lient can
subscribe for notification of particular service change and
can specify the preferred delivery style (i.e. push or pull
style). delivery policy (e.g. delivery order. delivery
interval), and format of nofification message (i.e.
structured object or XML [8]). Such notification will help
clients to prepare or adjust themselves to change and
hence can reduce unexpected effects caused by such
change.

The rest of this paper is organised as follows. Section 2
discusses related work on supports for service change.
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Section 3 explains the service type description model of a
trader on which our supported change events are based.
and those events are classified in Section 4. The overall
architecture of the change notification service is presented
in Section 3, while Section 6 details our current
implementation. Section 7 concludes the paper and
presents some future work,

2. Related work

Despite  its  importance, support for change in
distributed objects has not been extensively rescarched.
The previous request by the OMG for proposals for
interface type version management [9] described the need
for a management architecture that eould support change
in interfaces of objects in such a way that it had the least
effect on CORBA users, This request was not responded
since change management was then a secondary goal for
object architectures and also there were issues that
required more urgent attention (e.g. cross-vendor-platfomm
interoperability).

Nevertheless, there have been researches in several
aspects of change management, The mechanism in [10]
allows clients of service objects with changed interfaces to
continue their operation by transparenily mapping client
requests so that they fil new object interfaces. and
therefore, interface evolution is made transparent to the
clients. However, this mechanism ¢an only prolong the
use of old client programs by some period because
eventually they will need to change as well. Other
attempts [11], [12] provide dynamic development
environment for CORBA client programs so that they can
operate with dynamically generated stubs and skeletons ot
with dynamic invocation support, without haying to use
static stubs and skelefons. Addition of new object
interfaces or change of existing interfaces in some
compatible way will require no extra effiort from the client
side, and hence change is transparent. For the server side
support, an initial attempt [13] is a notification system for
servige providers that will help notify responsible parties
to properly evolve service objects whose interfaces have
changed. This is to maintain consistency between
interfaces, which are abstract definitions of services, and
actual instances of the serviees.

Our work here focuses on the support for the client-
side of the system with an assumption that some changes
cannot be made transparent, and some should not, if they
affect clients” expectation. Even though change can be
hidden, it may be for some time only and at the end clients
will need to change, It is also possible that clients may
prefer being informed of change if the change means
improvement of services for which they are willing to
evolve,

3. Service description model

Clients are serviced through invocation on service
objects and change in those service objects will affect
clients’operation correspondingly. Since service objects
are described by serviee descriptions, we will first present
the model of service descriptions of a CORBA trader [4]
on which our change notification service is based.

Each service object is an instance of a service type. A
service type description consists of a service type name,
an interface type name, definitions of properties. and base
seryice type names (Figure 1), The interface type name
refers to the interface signature by which clients of this
service object abide in order to communicate with it.
Property  definitions  describe  non-computational
characteristics of the service type while base service type
names refer 1o other service types whose descriptions this
service type inherits.

Semnvice=ServiceTypeNames=[ <BaseSendceTypelName= [,
<BaseServiceTypeMName=]*] {
interface <InterfaceTypeMNames=;
{[mandatory][read-only][Mormal] property <IDL Type=

<Propertylame=]"

Figure 1. Structure of service type in BNF

An example of a service type description is in Figure 2.
A service ftype Bank consists of an interface type
IDL:Bank:1.0 and two property definitions, namely
Bank_Name and Interest_Rate. The interface type
IDL:Bank:1.0 refers to an interface Bank that has three
operations: balance, deposit and withdraw, All service
objects that are oflers of the type Bank are characterised
by the same interface signature and property definitions,
but with their own property values, e.g. one service object
has Bank Name = “CU-Bank® and Interest_Rate = 3.0
whereas another has Bank Name = “ISEL-Bank® and
Interest_Rate = 2.9,

When trading with a trader, a client can discover a
service object by specifying the type name and properties
as search criteria, e.g. the client may {rade for a service
object of type Bank that has the maximum Interest_Rate.
Affter binding to that servige object. the client will invoke
operalions on the object according to its interface
signature.
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Service Bank {
Interface IDL:Bank:1.0

Mandatory property <string= Bank_Name
MNormal property <float> Interest_Rate

¥ #pragma wersion 1.0
#pragma ID 1DL:Bank:1.0
Interface Bank {
flogt balance(in string aceno);
boolean deposit (in string aceno,
infloat amount);
boolean withdrawi(in sting sceno,
infloat amournty;

b

Figure 2. Example of service type description
4. Classification of service change events

In this section, we will describe all Kinds of change
events that our change notification service will consider
based on the model in Section 3. We classify service
change events into four categories: change of type of
servige object, change of property value of servigce object,
removal of service object, and instantiation of service
object.

4,1, Change of type of service object

This kind of change is change al the service type level
of the service description model. From the context of a
service type description, there are four kinds of serviee
type change that can affect clients:

Case 1 Change of interface signature of object:
Change of interface signature means the absiraction of
service objects has changed and requires those service
objects to evolve to conform to the new signature.
However, existing clients may or may not allect by this.
Al present. service substitutability is possible by inlerface
compatibility, This means a service may substitute for
another if the former’s interface inherits from the latter’s
and hence is recognised compatible by the underlying type
system, By inheritanee, the interface change is incremental
(i.e. only new operations are added) and the new service
with the changed interface will still be operable with
existing ¢lients. If change occurs in an incompatible way
(¢.g. renaming/reordering of operations, addition/removal
of operation parameters. change of parameter types)
existing clients will be affected and will no longer be able
to communicate with those service objects, unless they
adjust themselves to the changed interface as well. Figure
3 shows an example of ingompatible change. In this case,

the clients should be notified since they will need to
modify the programs. Even though change is incremental
and compatible with the old signature, it is also beneficial
if the clients are informed of the added functionality.

0Old Interface Signature

#pragma version 1.0

#pragma 1D IDLBank:1.0

Interface Bank {
float halance (in string accnoyj;
boolean  deposit (in string accno, in float amount);
boolean withdraw {in string accno, in float amount);

H

New Interface Signature
#pragma version 2.0
#pragma |D IDL:Bank:2.0
Interface Bank {
float. balance {in string accno),
boolean  deposit {in sting accno,
in AccountType type,
in float amount);
boolean withdraw (in string accno,
in AccountType type,
in float amount);
boolean transfer {in string accno_src,
in string accno_dest,
in float amount);

Figure 3. Change of interface signature

Case 2 Change of property definition of object: This
case includes modification of property names, types, and
modes, and addition and removal of property definitions,
This kind of change may refer to change in non-
ecomputational behaviour or semantics of a serviee type
which may or may not require actual service objects of the
type to evolve. This change will not alter the way clients
communicate with service objects, but it will affect the
way they discover them, e.g. when trading with a trader.
Figure 4 shows an example of this kind of change. If
change occurs in a way that is not compatible with the old
definition (e.g. change of property name), clients should
be informed: otherwise they may not be able to discover
the service object they use before if their search criteria
still refer 1o the old property definition. Even though
change is incremental (¢.g. addition of new property). it is
useful that clients are notified, since such change can be
thought of as a refinement to the service description that
the clients can use to refine their seanch criteria.
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Before Change
Service Bank {
Interface IDL:Bark:1.0
Mandatory property <sting= Bank_Name
Mormal property <float Interest_Rate
}

After Change
Service Bank_2 {
Interface IDL:Bark:1.0
Mandatory property <string> Bank_Name
Nermal property <float> Deposit_Interest_Rate
Mandatory property <float> ReservedFund
}

Figure 4. Change of property definition

Case 3 Change of base type of scrvice object:
Having base types, a serviee type inherits interface
signatures and property definitions from them. Change of
base service types means change of inherited interface
signatures and property definitions and this will impact
clients in the same way as in Case | and 2 respectively,

Case 4 Change of type name of service object:
Change of type name affeets the way clients discover
service objects, e.g. when trading with a trader. Clients
may not be able to discover the service objects they use
before if their search criteria still refer to the okl type
name. Change of type name may also reflect change in
other parts of the type deseription. In these cases, clients
need to be informed.

4.2. Change of property value of object

This kind of changg is change at the service offer level
of the service deseription model, Each service object is an
offer of a service type with its own property values that
conform to property definitions of its type. These property
values indicate personal characteristics of the service
object. Depending on how search criteria are defined,
change of property values may or may not have an impact
on the way clients discover service objects. That is, it is
possible that the elients may still be able to_get to the
objects they use before, but the changed property values
may affect their non-computational preference of service
usage. Hence, it is safer to report on such change to them.
Figure 5 shows an example of change of a property value.
If a client used to trade for a Bank object that has
Interest_Rate = 0.4, the change in the value of this
property will make the client unable to get to that service
object again. But if the client trades for a Bank ebject with
the name *CU-Bank’, the client will still be able to get to
the previously used serviee object afler change, but its

service may produce results different from before because
of the new interst rate.

Before Change
Bank_MName = 'CU-Bank'
Interest_Rate = 0.4

After Change
Bank_Name = ‘CU-Bank’
Interest Rate=0.1

Figure 5. Change of property value
4.3, Removal of object

This kind of change refers to a permanent removal of a
service object that stops the clients from using its service,
Normally, service substitutability is provided in some
manner, e.g. if search criteria are not so specific, clients
that trade with a trader can make use of other objects
instead if their characteristics also match the requirement.
However, if ¢lients specifically require the service object
that has been removed, there will be no automatic
substitutes and they will need to be informed.

4.4, Instantiation of object

This kind of change refers to instantiation of new
service objects of the types that already exist or of the
newly introduced tvpes. NMotification is useful for
information purpese; clients will have more altematives
for the required service or have knowledge of new
functionality that becomes available,

The four types of change events described above will
be supported by the change notification service,

5. Architecture for Service Change
Notification Service

Figure 6 depicts the overall architecture of the Service
Change Notification Service (SCNS).

Figure 6. Service Change Notification Service
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Change events can be notified either in advance or at
the time of their oocurrence. For advance notification,
service evolvers will have to publish their change
information with the SCNS so that the information will be
announced further. Change information may also come
from the trader that maintains descriptions of all service
objects and provides operations for managing these
descriptions. The Trader Monitor can detect the requests
sent to the trader to alter those descriptions: these requests
reflect changes to the advertised service objects. The
detected change events will also be reported
correspondingly.

The Service Change Nofification Manager (SCN
Manager) is the core component of the SCNS. It receives
subscription information from subscribers who are those
users interested in particular change events. It generates
appropriate change notifications to the subscribers with
the help from a CORBA Event Notification Service
whenever it is informed of change evenis by service
evolvers or the Trader Monitor. The PS or Proxy
Subscribers, associated with particular subscribers, will
obtain change notification messages and take care of their
representation  formats  and  delivery  styles before
delivering them to coirgsponding subscribers via their
predefined callback objects. Each part of the SCNS will
be explained in more details below.

5.1. Trader Extension

The Trader Extension interfaces with the trader to get
its support for the change nofification mechanism. It
consists of two components: Trader Monitor and Service
Change Supporting Module (SCS Module).

s  Trader Monitor inlercepts requests. invoked by
servige evolvers on the trader, to detect those that
are requests to change service descriplions. The
Trader Monitor is also in contaet with the
Interface Repository (IR) to obtain interface
definitions of changed service objects. This
information will be forwanded along with the
interegpted . messages, as  change  event
information, to the SCN Manager for further
announcement. From (he (rader specilication,
requests sent to modify, withdraw, and export
service objects (c.f. change events in Section 4.2-
4.4) will be detected by the Trader Monitor.
However, the trader provides no direct operation
to change the type of a service object (c.f. Section
4.1): the Trader Monitor, for example, cannot
distinguish a request to permanently withdraw a
service object from a request to withdraw an
object before re-exporting it with a new
description. To be able to detect this event. the

Trader Monitor makes use of the SCS Maodule
below,

* SCS Module extends the function of the trader
with its IDL shown in Figure 7. The
modifyServieeOffer_NewType  (line  4-21)
provides service evolvers with a dinect operation
to change the type of a service object. Invocation
on this operation will enable the Trader Monitor to
detect change of type (c.1. change event in Section
4.1) and this detected event will then be forwarded
to the SCN  Manager. The attributes
publisherManager_if and  subscriberManager_if
(ling 2-3) refer to object references of the
Publisher Manager and Subscriber Manager
components (see Section 5.2) respectively which
will be used by service evolvers and subscribers to
get connected to the SCNS.

5.2, SCN Manager

The Service Change Notification Manager or SCN
Manager is the cone component responsible for managing
subscription data and filtering and dispatching service
change notifications to subscribers, The SCN Manager is
composed of five subcomponents: Publisher Manager,
Subscriber Manager, Event Manager, CORBA Event
Notification Service, and Proxy Subscriber.

s Publisher Manager receives advance change
information from service evolvers before sending
it to the Event Manager for further notification,

s Subscriber Manager receives registration
information from subscribers. It is also a factory
object that creates and destroys Proxy Subscribers
on behalf of registered subscribers.

* Event Manager receives all change information
firom the Trader Monitor and Publisher Manager
and fransforms it to valid structured event objects
before sending them to the CORBA Event
Notification Service.

& CORBA Event Notification Service or COS
Notification is a Common Object Service (COS)
standardised by the OMG as an event middleware
[7). We adopt it for filtering, queuing, and
dispatching incoming change events to subscribers
according to their subseription,

s Proxy Subscriber is nesponsible for notification
subscription, notification delivery, and notification
formats of a subscriber for which it is created. The
subscriber can submit a notification requirgment
that will be used by the Event Notification Service,
specifying the service and changes of interest. The
Proxy Subscriber is created by the Subscriber
Manager according to the type specified by the
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subscriber (Table 1). The subscriber may choose
to be notified as soon as change events occur
(push style), or notification is to be by demand
such that the subscriber itself will request from the
Proxy Subscriber (pull style). A notification
message may ¢onsist of a single change event or a
sequence of change events, which may take the
form of structured object or XML document. Note
that the Subscriber Manager will create at most
one Proxy Subscriber of each type per one
subscriber. The Proxy Subscriber will deliver
notification messages to a callback object. which
is the¢ object nominated by the subscriber at
subscription time to receive notification.

1. Interface SCS |
2 readonly attribute Object publisher anager_if;
3 readonly attribute Object subscribertanacger_if;
4. CosTrading:: Offerd modifyServiceQffer_NewType(
5 in CosTrading: Qfferd oldOfarl d,
& in CosTrading: Register: Offerinfo newoer,
7 in boolean withdrawQldOfiar)
2 raises (
CosTrading:: Register:mval dObjectRer,

10. CosTrading::Register:| nterface Typehizmatch,
HEH CosTrading::Register:ProxyOffend,

12. CosTrading: lllegalS erviceType,

13. CosTrading: UnknownseniceType,

14, CosTrading:llegalF ropertyName,

15. CosTrading: PropetyTypenismatch,
16, CosTrading: ReadonlyDynamicProperty,
17. CosTrading: MissinghMandatoryP raperty,
18, CosTrading::Dupli cetePropertyrame,
19, CosTrading:|llegalOiferld,

20. CosTrading: UnknownCrrend )

Figure 7. IDL of SCS Module

Table 1. Types of proxy subscribers

Proxy Subscriber [ Delivery Represeﬁtéﬁm B
StructuredPushP ro: Push Single structured evert object
HMLP ushPro: Push XML docurmnent
SequenceStructured Push Sequence of structured svent
PushPro: object

StructuredPullPro Pl Single Structured event object
XMLP UIPro: Pull XML docurment
SequenceStructurad Sequence of structured svent
FullFre: gl object

5.3. Administrative and QoS properties

In this section, we describe property parameters that
can be specified for the required behaviour of the SCNS.
Most properties are adopted from the properties specified
in the COS Notification, They are:

+ Administrative Properties arc properties that
represent the capacity. of the SCNS and specified
by the administrator of the SCNS.

O  MaxSubscribers is the maximum number of
subscribers that can register to the SCNS at
any given time.

0 MaxConnectedSubscribers is the maximum
number of subscribers that can connect to
the SCNS at any given time,

0O  MaxEventPerProxy is the maximum number
of notification messages that can be queued
for each Proxy Subscriber before they are
delivered. When the limit is reached, the
SCNS will start discarding some messages
according to the discard policy below. This
property represents a quota of notification
messages that the SCNS will maintain for
any Proxy Subscriber of a single subscriber.

Subscriber QoS Propertics are specified by
subseribers to determine delivery policy for
notification messages.

0O OrderPolicy specifies the order of delivery
when there are more than one message in the
queue of a Proxy Subscriber. The order may
be  “FifoOrder’.  “PriorityOrder”,  or
‘ExpiryTimeOnder’.

0O DiscardPolicy specifies the onder by which
messages should be discarded when an entry
of a notification message to the queue of a
Proxy Subscriber reaches the limit specitied
by MaxEventPerProxy or MaxQueueLength.
The discarding order may be “FifoOrder”,
‘LifoOrder”, “PriorityOrder, and
‘ExpiryTimeOnder’.

0  MaximumBatchSize and Pacinglnterval
apply when notification messages are
delivered in a group (c.f.
SequenceStructuredPushProxy and
SequenceStructuredPullProxy types in Table
1). They determine, respectively, the
maximum number of messages that will be
delivered in one batch and the frequency of
batch delivery. That is, a batch of
notification messages will be delivered when
gither  the maximum baich size or the
specified time interval is reached.

Event QoS Properties ar¢ properties that
describe notification messages.

O  Prigrify is a value describing how important
a notification of a change event is. The
Trader Monitor will define a default priovity
value forany change events that it can detect
while service evelvers can determing priovity
for change evenis they publish as they see
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fit. A priority value ranges from 1 (lowest)
to 5 (highest). Note that these predefined
priority values can be overridden by
subscribers,

ExpiryTime is a TimeBase::UtcT value [14]
specifying absolute time that determines the
lifetime of a notification message before it
can be discarded. The Trader Monitor will
define default expiry time for any change
events that it can detect while serviee
evolvers can specify expiry time for a
particular change event that they publish as
they see fit,

5.4. Subscription, published <c¢hange, and
notification information

With the aforementioned characleristics of change
events and notification requirements, we will now focus
on the detail of subscription information specified by
subscribers, published change information submitted by
servige evolvers, and notification information delivered by
the SCNS to subscribers,

+  Subscription information specifies change events
of a particular service object in which a subscriber
is interested. The information consists of the kind
of service change event and serviee identification.

a

hange event can be either
‘Change of Service’. ‘Instantiation of
service”  or ‘Change of Service and
Instantiation ol service’. The first one covers
change events in Section 4.1-4.3 that affect
existing service objects. The second one
refers to the change event in Section 4.4 that
involves new service objects. The last one
covers all change evenls in Section 4,144,
Service identification indicates  service
object(s) whose changes are ol the
subscriber’s interest. The subscriber can
identify service object(s) by using the
trader’s constraint language [4] in a similar
way fo imporling service objecl(s) or by
using object references to specifically
identify service objects.

Figure 8 shows subscription information of a
subscriber who requests to be informed of any kinds of
change of a service object named “CU-Bank’ with
reserved fund valued 100000000,

Kind Of Event = Change of Service

Service |dentification type= TraderConstraint
ServiceTypeName =Bank

Property Name="Bank_Name” Value="CU-Bank”

Property Name="ReservedFund” Walue=100000000

Figure 8. Example of subscription information

< ELEMEMNT ServiceC hangeMotifl cation
NotificationMessageHeader,
NotificationMessageBody,
AdditionalData)>

<-Message Header section —>»

< ELEMEMNT MotificationiMessageHeader (
MessagelD,
MessageType,

g Timelndicator,

10 Priority,

11 ExpiryTime)=

12, <IELEMEMT MessagelD  (#PCDATA)=>

13, <lELEMENT MessageTyps EMPTY =

14, <IATTLIST MessageType value (

[ R S R C

. Change_Of_Senvice_Type |
16 Change_Of_Property_walue |
17, Removal_Of_Service |

18 Instantiation_Of_Senvice)

19 "' Change_Of_Service_Type'=

20, <IELEMENT Timelndicator ~ EMPTY>
2. =IATTLIST Timelndicatorvalue (

22 In_Adwance_Notification |
23 Immediate_Motification)

24, “In_Advance_Notification’s
25 <lELEMENT Prionty [#PCDATA)>

36 <IELEMEMT ExpiryTime  @#PCDATA)
27, <k-Message Body sectlon-->
28 <IELEMENT NotificationMessageBody (

28, ChangeOrSenvice TypeOfService |
30 Change P ropertyValueOrService |
31 RemovalOfS enice |

32 InstantiationOfSenvice)>

33, <IELEMENT ChangeOfService TypetiService (
3 ServiceDescription+,

35 Reason,

38, Time)=

37, <IELEMENT Reason (#PCDATA)>

88, <IELEMENT Time (#PCDATA)=

36, <ELEMENT ChangeOfF ropertyyaluelfSenvice [
40 ServiceDesoription,

41 DeleteFroperties,

42 ModifyProperti es,

43 Reason,

44 Time)=

45, <IELEMEINT DelsteP roperties (Propemy™ )=
48, <IELEMEMNT ModifyProperties (Property™)>
47 <=IELEMENT RemovalOfSenvice (

48 SanviceDescription,

49 Reason,

50, Time)=

51. <ELEMENT InstantiationOmservics (

52 SenviceDesoription,

53 Objedive,

54 Time)>

55 <IELEMENT Objective (#PCDATA)>

56 <1-- Additlonal Data section-->
57, <IELEMENT AdditionalData (#P CDATA)>

Figure 9. DTD of notification information
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¢ Published change information is the change
events published by a service evolver with the
Publisher Manager. Each event consists of
priority, expiry time, type of change, service
description before and afler change, reasons for
change, and effective time of change. This
information is quite similar to the notification
information detailed below.

* Notification information is the notification
message that a Proxy Subscriber delivers to a
callback object of a corresponding subscriber,
Figure 9 shows the Document Type Description
(DTD) of the notification message if described in

XML
56 <ELEMENT ServiceDesciplion (
Service TypeDescaphon,
Propey®,
ObyeotReterence)>
<ATTLIST  SenaceDescrplon type |
ORIGINAL_SERVICL |

CHANGED, SERVICE)
“ORIGINAL_SERVICE™

<IELEMENT Property EMPTY>

SATILIST  Propery
Mame COATA #RECQUIRELD
Vahie COA TA ¥IMPLIED>

10 <ELEMENT ObjeciRoletence CATA>

Figure 10. DTD of ServiceDeseription

2RIV E

=

5.5. Example scenario

To get a beter pieture. this section deseribes the
workflow within the SCNS (Figure 11).

[Foemat e 1in
| s Fs

Subscriber called *PS A’ of type XMLPullProxy and B
instantiates *PS B of type SequenceStructured PushProxy.
The Proxy Subscribers instantiated will be automatically
registered with the Event Notification Service (3). After
that, through *PS A, subscriber A specifies subscription
information, indicating its requirement to receive all
change events that involve the service type *Bank’, as well
as its QoS properties, i.e. OrderPolicy = *FIFO" and
DiscardPolicy = *Priority” (4). Subscriber B specifies
through *PS B’ its subscription information, similar to that
of A, and its QoS properties. i.e. DiscardPolicy = *LIFO’,
MaximumBatchSize = 5 events and Pacinginterval = 2
hours (4). This input to ‘PS A” and *PS B’ will be passed
on 10 use with the Event Notification Service in filtering
and notifying events (4,1).

The Trader Monitor intercepts two events of type
“Bank’ 1o remove a service object and 1o instantiate a new
one, and defines priority level and expiry time for these
events before sending them to the Event Manager (5). A
service evolver registers with the Publisher Manager to
publish a future event that involves a change in the service
tvpe *Bank’ (5), specify priority level and expiry time for
the event, and forward it to the Event Manager (5.1). The
Event Manager will reformat all incoming change
information to valid structured event objects and send
them to the Event Notification Service (6). Filtering the
event objects according to subscription information, the
Event Notification Service will notice that these three
change events are to be sent to both subscribers A and B,
It will queue the events for *PS A’ to pull while pushing
them to “PS B (7). If these Proxy Subscribers are in
offling or suspended mode, it will store the event objects
until they are reconnected, *PS A' and *PS B’ will
transform the change messages they receive to the format
corresponding to their types and send notification
messages o callback objects of A and B (8).

Assume that there are eight notification messages in the
queue for *PS A’ with the maximum capacity of ten
messages (¢.f. MaxEventPerProxy) and there is one

Seizaciten &t 1l ogees -
fuizacrter (e | et i o (Dehium).

Figure 11. Example scenario

The SCNS starts up with predefined administrative
property  values, ¢ MaximumSubscriber = 1000,
MaxEventPerProxy = 10, and MaxQueucLength = 2000,
Two subscribers, A and B, first register themselves with
the SCNS via the Subscriber Manager (1) and choose o
create a Proxy Subscriber of the required delivery style
and message format (2). Subscriber A creates a Proxy

message stored in the batch queue for *PS B, With event
objects M1. M2, and M3 whose headers are shown in
Figure 12, only two more events can be queved for *PS A”
and thus one with the least priority will be discarded (c.f.
DiscardPolicy). So if one of the events in the queue has
priority 1, it will be discarded to give enough room for the
three incoming events that have more priority. These
event messages will wait for *PS A’ to pull from the
queue, For subscriber B, the three events will be appended
1o the queue for *PS B, awaiting one more event to arrive
and fill the queue (c.f. MaximumBartchSize) or until the 2-
hour’s time is up (c.f. PacingInterval). before the batch is
pushed 10 °PS B,

Figure 13 shows a notification message for M2 that
*PS A7 creates in XML, The document describes the
instantiation of a ‘Bank’ service object called “CU-Bank”
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detected on Wed 28 Feb 2001, with details of its serviee
type and interface definition. This message is valid until
Wed 7 Mar 2001 and can be discarded afler that,

Masaage : £0101
Massaye Type.
namrThaton, O1_Sende

Irrmchae_paovkanon
oy T o
i

0 60 00 SIMTO7 0 200

atumd veriane="1.0" 7>
= IDACTIPE ServewChangebistrhcatun (Kew oo

« = Sarvcec hangehiatficeten = )
~ = Mot stvon Mu s sgtie adur s ¢
«MarsagelCHEV 101 = MasragelDs >
“MussageTyan value="1 g
=Tomalmhieatar vatue="Tmmedlate .

«Prianty »2</Friarty >
= ExparyTorm » Wed Mar 87
_*/MathcacnHattaeriesder
m:i-mu-uq-n—n'
riantianandfSery

- -t-«m kLol
<‘|'ru-imlm ll—
“Prem

Figure 13, Example of
message in XML

’
6. Prototype implementation

section, we des

wluch mplu interface definitions of service
the EventManager
(Evenszerimpl)whiduisaommloflhe
SCN Manager that processes intercepied change

events,
SCS Module is integrated with JacORB trader as
shown in Figure 15. The main class is
SCSModulelmpl  that  implements  the  SCS
interface in Figure 7, It is associated with the class
Registerimpl of JacORB trader to make use of the
operations for export and withdrawal of a servies
in onder to implement its own

o Wy o= ure Chudhgramomelonhor
SCNSfolJo\wéI:yadmumﬁw 55

6. mmumo«msens/' 5 / *¢

Wlﬂmllél.lschssdmnum

SRS ”‘%ﬂ
AAINTUNINEAY

Flgun 15. Class diagram of SCS Module

U=
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services, i.e. Publisher Manager, Subscriber
Manager, Event Manager. Event Notification
Servige. and Proxy Subscriber. We adopt dCon2.2
whose interface complies with the specification of
COS Notification as our Event Notification
Service so we will describe only part of the
interfaces of other components here,

0 Publisher Manager Interface:

interface PublisherManager | SCNComponent {
woid notify(in PublishedStructuredEventMessage
eventiesg);

}

The operation notifi) is invoked by service
evolvers to submit published change events (c.f.
Section 5.4),

O  Subscriber Manager Interface:

interface Subscriberhanager : SCNComponent {
AdminSubscriber registersubscriber (
in string subscriberlD,
in string passwd)
raises ( ExceedSubscriberLimit,
Duplicatedsubscriber|D);
void unregisterSubseriber {
in string subseriber|D,
in string Password pas sed)
raises (NotFoundSubscriber| D, InvalidPassword);
AdminSubscriber getAdminSubseriber |
in string subseriber|D,
in string passwd)
raises (NotFoundSubscriber|D, InvalidPassword);
i
interface Admin3ubseriber {
ProxySubscriber createProxySubscriber{
in PraxyType proxyType, out Proxy|D proxyl D)
raises (InvalidProxyType, ExceedProxylimit,
AlreadyHaveTheType);
void destroy ProxySubs criber(in Proxyl O proxy| O
raises (MotFoundProxy);
scncomm:: ProxySubscriber getProxySubscriber(
in ProxylD proxylD)
raises (MotFoundProxy);

o
The aperalion registerSubscriber() is invoked
by a subscriber when first registering with the
SCNS while unregisterSubscriben() is called to
unregister the subscriber. The AdminSubscriber
object is a result of registerSubscriber() and
getAdminSubseriben()  and  refers  to the
adminisirator object that is responsible for the
creation of all Proxy Subscribers for that particular
subscriber. The AdminSubscriber  interface
consists of thiee main operations:
createProxySubscriben() is called by the subseriber

to create a Proxy Subscriber object of a particular
type. destroyProxySubscriber() is invoked by the
subscriber 1o destroy a proxy object. and
getProxySubscriber is used by the subscriber to
obtain the reference to a proxy object.

O  Event Manager Interface:

interface EventManager : SCMNComponent {
void processEventMesg (in StructuredEventivessage
eventiesg);

%

The operation processEventMesg() is called by
the Trader Monitor and Publisher Manager to pass
on change events. These events will be
transformed into a structured event format
understood by the Event Notification Service.

O Proxy Subscriber Interface:

interface ProxySubsecriber : FilterAdmin, QoSAdmin {
readonly atfribute Proxyl D proxylD;
readonly atfribute ProxyType proxyType,
void disconnect) raises{AlreadyDisconnected),
void destroy();

interface FillerAdmin {
void addFilter{ in FilterContent filter,
out Filter! D filter| D)

raises(lllegalConsiraint);

void removeFilter(in Filter|D filter D)
raises{Filterh otFound);

FilterInfo getFilter{in Filter1D filter ID)
raises(Filterd otFound);

i
interface Qo3Admin {
void set_gos ( in QoS Properties qos)
raises { UnsupportedQoS);
Qo3 Froperties gel_qos();

\}nterface HMLProxyPullSubscriber | ProxySubscriber
i
void connect (in XMLPullSubscriber subscriber)
raises(AlrgadyConnected, TypeError),
AKWLDocument pull_xml_event(
out boolean has_svent)
raises(Lisconnecled),
B
The ProxySubscriber interface is the parent
interface of all types of Proxy Subscribers in Table
| above. The disconnect() operation is used by a
subscriber to disconnect the Proxy Subscriber
temporarily from the SCNS, and no notification will
be delivered  during the  disconnection.
(Nevertheless. the Event Notification Service will
still maintain - notification messages until  the
connection is  re=established.) The destrow()
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operation is called when there is a need to destroy 7. Coneluding remarks
the Proxy Subscriber, The ProxySubscriber
interface also inherits from FilterAdmin and We proposc a CORBA-based change notification
QoSAdmin interfaces. . . architecture called the SCNS that enables users within a
The FilterAdmin interface provides the operation  CORBA system to be informed of several kinds of change
addFilter() for the subscriber to specify subscription  in services they use. The SCNS allows change to be
information (c.f. Section 5.4). The operations detected  automatically or be published by service
removeFilter() and g.eu-‘ilt_en()m for removing and evolvers, Clients can specify subscription details for
'wiwiﬂg subscription information respectively,  potification of change of their interest, When being
The QoSAdmin interface allows the subseriber 0 informed, clients can take appropriate action and hence
manage subscriber QoS properties (c.f. Section 5.3) unexpected effects that changes may put on the client side
The operation set_gos() is used 0 set subseriber ion can be reduced. Since change management is
QoS properties and get_qos() is for obtining the time a secondary goal for application systems,
subscriber QoS Property values, Mpg the SCNS is an atiempt 1o stress this issue. It is
The XMLProxyPullSubseriber interface is an g aliernative for an enterprise that would like to

example of a Proxy Subscriber with pull single- glicyiate problems caused by service change as it can
wmdelsmﬂylemmmmﬂw assist in tracking service evolution in the process of
Its operation connec() is ;g‘;ﬁ*“ toconnect — gpplication development and the maintenanee of ongoing

the Proxy Su xw spegify & gperations.
callback object for this . - The As the number of services and the number of
operation pull_xml| ill be called by the  sybscribers/publishers reflect the workload of the SCNS,
subscriber to for MESSALES, we hope that it will be practical to use because, for a large
number of services, we expect each service to change only
6.2. Client interface : occasionally, At present. we are testing the performance

of the SCNS to determine its subscribing capacity and

We have developed a called average time (o deliver with varying delivery frequency.
the Subscriber Agent conveniently  We are also developing a GUI based clien program io
specify subscription i ive notification provide a more convenient way for serviee evolvers to
messages, The in I;mmhdwa ,-wotkwulthSCNS.lnﬂlcfutwc.wcphnnuwwm
subscriber of a P " change notification into trading federation in such a way
XML PushProxy. am at the  that change occurring at a trader can be notified at remote
associated Proxy orms the XML clients of the federation. This notification service can also

notification message nto
XSLT [19] and writes
retrieval for display.
messages are in Figure 14,

% APIW.}& mtegrated with the service provider side notification
for lw_ system [13] o provide a more complete change
showing Betvﬁmﬁo.‘ j ication facility for both service providers and clients,
ald’ Sdda The ability of this change notification service to detect
T %5 . port change is still limited as it requires human
T to input change and reasons for change and
~rmequires clients to determine by themselves where changes
Vel wgiw*miﬁwrwpmscwﬂwdwmneqbwbc
~_made, It is seen that if behavioural comparison of an old
service object and its changed counterpart is possible,

both syntactic and differences can be identified
‘W 1wll) some change that is not
on iptions, e.g change in
mﬁm of service objects. can also be

detected. ‘Wrth more aceurate information, clients will be

better helped to decide what action needs 10 be taken,
N

e 1~
Figure 14: Notification screens of subscriber
agent
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