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Abstract

Web service oriented application can be considered as the next evolution technology for
implementing Internet applications. The major advantage of using web services is that they
can be considered as loosely coupled dynamically bound components with great
interoperability. However, it becomes complicated to implement web services when their
states or data are required either to be passed or to be shared by the other services. In this
paper, we proposed a framework named Share Memory Service (SMS). It provides a
mechanism for the services in a web service oriented application to share session context and
their data for one another transparently. Web service oriented applicatiors built upon SMS are
called SMS applications. In this research, we use Java technology to verify our proposed
solution. We provide aset of APl for developing SMS applications. Furthermore, in order to
simplify the coding effort, we also provide five new Java pseudo- instructions. With these new

ingdructions, developers need not use the AP directly when developing an SMS application.

Keywords: web services, SOAP, web service oriented applications, share memory
sarvice, SMS applications
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CORBA[2] Java RMI[1]

[7, 11-13] web services (loosely coupled)
[31 5! 71 8!
11-13]
Web service (URI, Uniform Resource Identifier)
XML

Smple Object Access Protocol (SOAP) [6] XML
web services
(Internet)

Internet

Web Service oriented Application (WSoA)
web services WSoA web services service flow
WSoA
web services web services
WSoA
WSo0A

web services
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(state) session web services

WSoA web services web service
web services
SOAP
SOAP
WSo0A
Share Memory Service (SMS) WSoA
web services session
SMS WSo0A SVIS applications SMS WSO0A
11 WSoA n web services
WS, WS, WS, n  services
o(n?) 1.1 SMS application
O(n)

states
ws,

11 WSoA( ) SMSapplication( )

SMS application  web services
API Java
Java Java SMS
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Web service HTTP, XML (Extensible Markup
Language), SOAP (Simple Object Access Protocol), WL (Web Services Description
Language) and UDDI (Universal Description, Discovery and Integration) [4, 6, 8-10]

web sarvice

2.1 Web Services

Web service
XML web service web
service web services web service

web service Web service
— (Service Provider) (Service Registry)

(Service Reguestor) — (Publish) (Find)

(Bind) 2.1 web sarvice

Service
Description
Service

Registry
Find
WSDL, UDDI
Service | Service
Requestor - _ o Provider
onp Senvice
Description
2.1 Web sarvice
° (Service Provider) web service
web service WSDL
web sarvice
[ (Service Requestor)



web service

o (Service Registry)
web service
) (Publish)
savice
o (Find)
web sarvice
o (Bind)

2.2 Simple Object Access Protocol (SOAP)

? web service
SOAP SOAP XML
(lightweight) SOAP
SOAP
® SOAP
® SOAP
® SOAP RPC

2.2 SOAP

web service

web service

web service

web

web service



Communication Protocol (HTTP, SMTP, ...)

SOAP Message
SOAP Part
SOAP Envelope
SOAP Header
SOAP Body

Attachment Part

SOAP Attachment (XML or non-XML)

2.2 SOAP

web savices SOAP
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SMS web service

web service

web services

SMS

web services

(seamledy) SMS

SMS web services

web services

SMS 31
savices SVISSOAP

SOAP
web services
web service
API
WSo0A
SMS web services
SMS

SMS

SMS web



SOAP SM S Application

SMS

Service shared objects Session shared objects

WS, WS, ..., WS, SMS web services.

SMS-SOAP
3.1SMS

3.1.1 ShareMemory Service

Share Memory Service SMS SMS web services

SMS-SOAP

SMS-SOAP SMS web services

SMS web services SMS
SMS web services SMS-SOAP SMS

SMS web services SMS
SMS web services SMS
SMS web

services SMS web services



SMS SMS web services

SMS
Session shared objects
Service shared objects SMS
SMS application
Session shared objects SMS web services
SMS SM S web services SMS
SMS web services
SMS
3.1.2 SMSweb Services
SM S web services SMS SMS web services
web services SMS
web service SMS SMS application
SMS
web services
SMS SMS web service SMS web
service SMS web services SMS-SOAP
SMS-SOAP
3.1.3 SMS-SOAP
SMS-SOAP SOAP SMSweb services
SMS SMS web services
SMS SMSweb service SMS web service SMS web

services SMS SMS session



SMS-SOAP SMS

SMS web service SMS SMS
SMS-SOAP
3.2
SMS
SMS application SMS
® NEVER SWAP
SMS web services
NEVER_SWAP SMS Memory Swapper
SMS
/0
SMS web service release() Memory Manager
® DEFAULT SWAP
DEFAULT_SWAP Memory Manager
® |RU SWAP
LRU_SWAP SMS Memory
Manager

JAVA APl JAVA
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3.3

32 SMS Session Controller (SC) Access Controller

(AC) Memory Binder (MB) Memory Manager(MM)

SMSApp SMSApp | SMSApp
A
Request/ R&pons% Request/Response T Request/Response
Shared M %nory Ser\<ice (SMS) shared memory space
Session Controller
We_b Request Memory 4__— Servi ce Shared
Service .. M Object
. Processor anager i

Verifier Repository
—
F——Aeh—

; GUID

Service Generator

—Reqistry
¢ H Session Shared
< Object
Access Controller «»| Memory Repository
Access Binder
Synchronizer
3.2SMS

3.3.1 Session Controller

SC SMS web services SMS-SOAP
SMS
SMS SMS web services

Request Processor SMS web service
IP SessionID
SMS SMS application  SMS web services Web Service
Registry Web Services Verifier Web Service Registry

SMSweb service IP SMS web service

SMS web service
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SMS GUID Generator SMS web service Session ID SMS
web services SOAPM essageProcessor AP Sesson ID
SMS-SOAP service flow SMS Session ID
SMS application Request Processor Session ID

AC MB SMS
SM S application XML
DTD SMS
Web Service Registry Web Service Registry SMS
application URI SMS application SMS web services
URI SMS web service
SMS web services
GUID Generator SMS IP uiD
Session ID uiD
ub VM VM uiD
VM
VM
uiD VM IP uiD
SMS web
services Sesson ID
3.3.2 Access Controller
SMS web services SMS
SMS web service SMS web service
SMS SMS web services
AC
SMS web service transaction
SMS web services SMS web service
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Synchronizer

Java (monitors)

concurrency control

SMS web service

SMS web services

SMS web services

3.3.3 Memory Binder

MB SMS application SMS web services
SMS
SMS web services
SC AC SMS
concurrency control MB
SMS application SMS
Session ID SMS Session 1D
3.3 MB SC
Session ID
Hashtable MB
Session ID Session shared object
Service shared objects Hashtable
{ SMS Applicati on
IE ] ws, yp— Moritor Monitor

H Binder e Session shared Session shared
R A, 14 — onitr
R ¢ || Mg e o

° G Bl Wiite | all clients client_,
bl ows, <
3.3 Memory Binder
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SMSweb service SMS

SMS 3.4
aSM SWebService aRequestProcessor aWebServiceVerifier aGUIDGenerator aAccessSynchronizer aMB

request(Entrylnfo, Objcet)

> parse(request)

verify(URI, Entrylnfo)

verify(URI)

verify(Entrylnfo)
return(OK)

get(Session ID)

return(Session I D) J

write(Session D, EntryInfo, Objcet) . .

1
synchronize(Session 1D)
I

1
write(Entrylnfo, Object)
1

return(OK)

response(Session 1D, OK)
. ]

3.4 SMSweb service

3.3.4 Memory Manager

MM SMS SMS

NEVER_SWAP DEFAULT_SWAP LRU_SWAP MM
SMS SMS

MM LRU_SWAP
DEFAULT_SWAP
NEVER_SWAP SMS
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web services release() Memory Manager SMS

34
SMS application DTD 35
SMS application DTD XML SMS
XML SMS application  web services
Web Service Registry SM S application SMS SMS
Web Service Registry
SMS application SMS application
SMS application  URL SMS web services SMS
SMS web service web service URL
SMS application
Service shared object Session shared object
web services

SMS variable-catalog
Service shared object Session shared object SMS



<?ml verson =“1.0" stlandalone="yes’?>

<IDOCTYPE DOCUMENT [

<IELEMENT DOCUMENT (SMSApp)>

<IELEMENT SMSApp (SM SA pp-name, SM SApp-url, description?web-service+,SM S)>
<IELEMENT SMSA pp-name (#PCDATA)>

<IELEMENT SMSApp-url (#PCDATA)>

<IELEMENT description (#PCDATA)>

<IELEMENT web- service (web-service-name, web-service-url, description?,
varigble-def*, variable-ref*)>

<IELEMENT web-service-name (#PCDATA)>

<IELEMENT web-service-url (#PCDATA)>

<IELEMENT varigble-def (variable-name, variable-type, description?, variable-scope,
varigble- perastence, variable-dias, variable-permisson+)>

<IELEMENT varigble-name (#PCDATA)>

<IELEMENT vaiable-type (#PCDATA)>

<IELEMENT variable-scope (Service | Session)>

<IELEMENT Service EMPTY >

<IELEMENT Sesson EMPTY >

<IELEMENT variable-persstence (Y | N)>

<I[ELEMENT Y EMPTY>

<IELEMENT N EMPTY>

<IELEMENT vaiable-dias (#PCDATA)>

<IELEMENT variable-permisson (permisson-vaue, alowed-web-servicet+)>
<IELEMENT permissonvaue (R [W)>

<IELEMENT REMPTY>

<IELEMENT W EMPTY>

<IELEMENT alowed-web-service (#PCDATA |ALL)>

<IELEMENT ALL EMPTY>

<IELEMENT variable-ref (variable-name, varigble-dias)>

<IELEMENT SMS (SMS-name, description?, variable-cata og)>

<IELEMENT SMS-name (#PCDATA)>

<IELEMENT varigble-catdog (service-variable*, sesson-variable*)>
<IELEMENT sarvice-varidble (varigble-dias, web-service-name, varigble-name)>
<IELEMENT session-variable (variable-dias, web-service-name, variable-name)>
1>

3.5 SMS application DTD
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3.5

SMS
web services 31
SMS-SOAP SMS application
application
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SOAP
SMS application
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4.1 SMSAPI
SMS Java SMS AP SMS web
services A API
SOA PM essageProcessor AP SMS  SMS web services
SMS-SOAP setSession(SOA PM essage, SOA PSession) SOAP
SOAPSession SMS-SOAP
GetSession(SOA PM essage) SMS-SOAP SOAPSession SOAP API
SOAPSession API session
SOA PM essageProcessor SOAP session SMS
session
SMS GetSessionlD()
SMS Session 1D getCreatedTime()  getExpiredTime()
session
Entryinfo API Entrylnfo(String objName,

String class, String webServiceName, Int memoryManagementType, long leaseTime)

SMS web service
SMS Entrylnfo  Session ID
getObjectName()  getClassname()  getWebServiceName()
getMemoryManagementType() getleaseTime()

SM SContextFactory APl SMSContext SMS web service
SM SContext lookup(String SM SName) method SMSName
SMS
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SharedMemoryService API read( String sessionlD, Entrylnfo info)
write(String sessionlD, Entrylnfo info, Object obyj) method SMS web service
SMS

SM SInternal Exception SMS
ReadException WriteException

42SMS

Java GetSOAPSession
SetSOAPSession ExternDef ExternRefR  ExternRefW Java
AP SMS web service
Java

® GetSOAPSesson SOAP LsI0Nn

Get SOAPSessi on request _nessage;

SOAPMessagePr ocessor processor = new SOAPMessageProcessor();
SOAPSessi on _SESSI ON = pr ocessor. get Sessi on(request _nessage) ;

® SatSOAPSession session SOAP

Set SOAPSessi on response_nessage;

SOAPMessagePr ocessor processor = new SOAPMessageProcessor ();
processor. set Sessi on(response_nessage, _SESSI ON);

® ExternDef Session shared objects  Service shared objects
Session shared object ExternDef Session shared
object Session shared object SMS

gpplication
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Service shared object ExternDef

SMS web service Service shared object
Service shared object SMS application
SMS

gpplication

° SMS web services ExternRefR
Session shared object Service shared object
ExternRefR
SMS gpplication




° SMS web services ExternRefW
Session shared object Service shared object
ExternRefW
SMSS application
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web services  SMS web services

WSoA  SMS application WSo0A web service
web services web service
web services web services
web services SMS application
SMS web service SMS
SMS web services SMS web service SMS
SMS web services Session ID

WSoA  SMS application

web service
web service web service
web sarvice
web services
WSoA  SMS application
SMS
20K 40K
100K WSoA  SMS application 4.1
4.2 4.3 41

4.2 SMS application

SMS application
WSoA 4.3 SMS application
SMS application SMS
WSo0A
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5.1

Memory Service (SMS)
web services
SMS SMS
SMS
SM S application
52

SMS

Share
SMSAPI
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web services
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web services SMS
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A.SMSAPI

SOAPSession SOAPM essagePr ocessor
+getSessionl D():String +getSession(SOAPMessage): SOAPSession
+getCreatedTime(): String +setSessi on(SOA PM essage, SOA PSession):void

+getExpiredTime():String

Entrylnfo Shar edM emorySer vice

+EntrylnfqString objName,String classType)
+Entrylnfo(String objName,String classType,
Int memoryManagementType, long leaseTime)
+Entrylnfo(String objName,String classType,
String webServiceName)

+Entrylnfo(String objName,String classType,
String webServiceName,

Int memoryManagementType, long leaseTime)
+getObjectName(): String
+getClassName(): String SM SContext
+getWebServiceName(): String . e
+getM emoryM anagementType():int fg;g\ﬁéiﬁ!gnet?;/ )H\%? “ble

+read(String sessionl D, Entrylnfo info):Object throws
ReadException, SM SInternal Exception

+write((String sessionl D, Entrylnfo info,Object obj)
throws WriteException, SM SInternal Exception

*getl easeTime():long +lookup(String SMSName): SharedMemoryService

SM SInter nalException

ReadException

SM SContextFactory

+createContext(): SM SContext

WriteException +static getlnstance(): SM SContextFactory




