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Abstract J2EE specifications provide the technique blue-prints of the current development of application servers and
distributed multi-layer applications. However, the J2EE specifications are expressed in nature/half-nature language,
which brings vulnerabilities such as ambiguity, incorrectness and incompatibility. In this paper, a specification
design&.implementatation approach based on model checking technology is discussed to solve such problems. Semantic
models are applied on the Timer Service in EJB™ Specification 2, 1 and formally verified. Using the SPIN model check-
er, defects both in the design of the model and in the expressions of J2EE specification are discovered and corrected.

The process resulted in a faultless and highly compatible model, and based on which, a design of Timer Serv1ce is ex-

ported, This design has implemented in OnceAS and passed the J2EEL. 4 CTS test.
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are marked) {
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If(there is 2 Message that is not marked in model) {
Check which procedure receives this message;
Add a method in the corresponding cladd in UML
Class. Diagram;

) Mark this Message to be*already checked”in model;

}
Return UML  Class. Diagram;

W45 FIRB B, Promela #8851 5 75 gl 0 5 88 BT 3K
P R A28 a4 O, T Bl % L 2 IR B B A T A A 45 2 2 i)
fRBX , T I G TE (3 A0 T B N B oy 2 R BR A
k., B 5 BT RN Promela BB A F Y Timer
Service 5[,

}

< -

javax.ajb. TimerService

javax.ejb. Timer

Timerimpl

TimerSarvcelmpl [ Wit x
SBConfex :C'B-?:BT":OQ'O ’c:i’ll":;rer:gﬂem-iningo
X . getThmer
®getTimerService() Sramove Timen) :g:::::gl;;r&;outo
N SramindTimerQ Sgatinfa0

EJBContainer

®caliTimeaut()

SgatTimerService(
emoveTimerSarvice(

B 5 Timer Service i .02 E

EWET Timer Service (UERALS M2 IE  WATGREE LA !
Timer Service FMHZRIMALH., 0] LIEH, KT K #
LM SEER E B BEBLRA TR S0P A Y, AT R R Ho
2R BARALRIL . iR AE AN KERT LUAEAER
REIMNI Proctype, K F B E R S BERN G REZ
4% 3% BT BB B, Fr LT AU FT v L R R 2% 0
9, Timer Service B0 A7 4 AT LA R B b A8 2 IR B9 3 H.id
BEESH, THAHSHEERER,

UML_ Sequence Diagram exportSequenceDiagram ( PROMELA
Model model) {
Whilels(l?lot all the message send/receice action are marked in mod-
el
Scan the un-marked part of model;
If (there is a message send action fron Proctype A to Proctype
B that is not marked in model){
Add the corresponding method invocation from cladd A to
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model;

If (there is a message receive action from Proctype A to Proc-
type B is not marked in model) {
Add the following operations of this message receive action
in model into the thread of cladd B in
UML.. Sequence— Diagram after the corresponding method
invocation;
Mark this message receive action to be “already checked”in
model;

}

}
Return UML —Sequnce Diagram;
}
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