5521 5 2 1 P E O ® ¥ R OF R Vol. 21 No. 2
2010 4F 6 A Journal of China University of Metrology Jun. 2010

[CEHS]T 1004-1540(2010)02-0124-06

UML i8] F B /0 B 3h3giE 3 A

B xR . kB4, B!
(1. 22 B (5 B TR 22 BE . Wil s 310018;
2. WV R HT TE R AR AR B AR A B W @iy At 310030)

[ EY UML T et 4 22 8] 69 35 8058 T 16 2R G B A ob 0 20 7 92 . %o T e P st A Bk )
A5 5] UML A e 00T P9 fif B 45 Xt ST R G0 A AR G BE 7. e ML FERE FIT T UML 8B T 5 B B 45 5iF
T H UPPAAL (4 A5 2 4% UML B [A] 55 [ T 56 Ak S B 8] | s AR AR L O X% R G B #4708 AL 3
TE. BRI S T 3T XML i UML B 85 % & [ 2 3 3F T2

[%42/]1 UML IR E 5 B 305005 R 50 &
[(FESZES] TPIS [caktriREY A

The automated verification technology of UML time sequence diagram
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Abstract; The UML sequence diagram was widely used in the system modeling reflects the sequence of message
interaction in objects. To extend a sequence diagram by the time feature, the UML time sequence diagram was
the capacity for real — time system modeling. On the basis of the interface information between the UML
modeling tool and the model verification tool UPPAAL. the UML time sequence diagram transferd into timed
automata model and performs the formal verification to the system model. Based on the XML, automatic

verification tool for UML time sequence diagram are designed and implemented.
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Figure 1 Time sequence diagram
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Figure 2 Relationship between the various standards
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on="1.0" encoding="UTF-8"7>
untitled” unlVersion="2.x">

se” id="TEomuCSD. AAAAQrS” modelType="Message” name="1&1t;=x&lt;=5, exit">

false” id="YCXGuCSD. AAAMQLB" modelType="Hessage” name="xfigt:=3, approach”>

false” id="45VGuCSD. AMAQHD" modelType="Frame” name="HRBXT X ORHIRLE">

se” id="padGuCSD. AMAAQHx" modelType="InteractionLifeLine” name="controler”>

e="InteractionLifeLine” name="gate">

e="InteractionLifeLine” name="train">
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Figure 3 XML model of railway control system
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<?xml version="1.0" encoding="utf-8"?>
<IDOCTYPE ntad>
<ata>
<declaration></declaration>
Q--KE-—>
{template>
5* y="5">train</name>
r>chan &anp; approach, chan &anp; exit</parameter>
<d ion>clock x;</declaration>
</template>
<1--12hIg-->
<template>
<name>controller</name>
<parameter>chan &amp;approach, chan &amp;lower, chan &amp;exit, chan &amp;raise<{/parameter>
<declaration>clock y;</declaration>
</template>
<1--iEA-->
<template>
<name>gate</name>

<parameter>chan &amp:lower, chan &amp:raise</parameter>
<declarationdclock z:clock waiting time: </declaration>
</template>
<system>chan approach, exit, raise,lover; //RHFAMTBERE
clock waiting_time:
Train=train (approach, exit):
Controller=controller (spproach, lower, exit, raise):
Gate=gate (Lower, raise);
system Train, Controller, Gate: //REFAIIMIHIZ
</system>
</nta>
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Figure 4 First-level structure of XML documents
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Figure 5 Automatic verification process of UML time

sequence diagram
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Figure 6

sequence diagram
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Generating algorithm of timed automata

Figure 7

verification program
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Figure 8 Simulation of the system execution path
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Figure 9  Architecture of automatic verification tool
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Figure 10  UML time sequence diagram of scheduling
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Figure 12 Verification program of timed automata
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Figure 13 Timed automata model of center
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Figure 14 Timed automata model of WEBSer
GPRSJR 55 e
I x=0,con=fatse
] ©) ¢
setPT?
next!
L5
%3526 Q) O
sendPT!
acceptPT? BT 5S x=0
N M y,
U/
x<=38

15 3t & GPRSSer BR8] B B R

Figure 15 Timed automata model of GPRSSer
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Figure 16 Timed automata model of taxi
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