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Analysis and verification of SysML sequence diagrams based on colored Petri net

WANG Song-feng, XIONG Xuan-dong, ZHANG Liang-zhong, FU Jian-dan
( College of Electronic Technology, the PLA University of Information Engineering, Zhengzhou 450004, China)

Abstract: Aiming at the problems of SysML sequence diagrams lack of analysis and verification methods, this paper presented
a method for conversing sequence diagrams to the colored Petri net, defining the equivalent conversion rules for converting se-
quence diagrams of the common operations into a colored Petri net, mainly focusing on mapping sequence diagram’s common
structure such as optional structures, alternate structures, parallel structure and loop structure into colored Petri nets. They not
only contained structure elements, such as place, transition, input and output arcs, but also contained the logic elements, such
as the global declaration of the color sets and variables, color sets and places, and the initial marking, arc expression. Using
these transformation rules,the method could transform sequence diagrams into colored Petri nets, and made its simulation and
analysis. Besides of this, it could verify the characters of the model, such as absence-deadlocks, boundness, liveness, etc.
Finally, the examples of digital certificates updated analysed the semantic of the model before and after mapping, verified the

correctness of the mapping.
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A'P9 1 1
]

S O O O O o o o o o

home markings; [ 11

liveness properties

dead markings: [ 11]

dead transition instances ; none

live transition instances:none

MORZS 22 [R5 7T LAE H, CPN R ES 25 Rl 3EE 11 A4
5,11 25410 9K, i Best integer bounds AJ 144~ o T A 45 #Y)
TR R/ INFTH H, SR B BCRE BRI P2 BT A 5, T o B e R Y
B 1, L% CPN J2 A A o A8 T A Al ik bR G HR E
BEFIR PR, tH home markings JypRas 11 R, BRI 5250
PRl 11, X RIIEH R R A RES 45 0. i dead transition in-
stances FRER 11 ALHL, AR B AR 47 BIAR S 11 )5, 184745
W MRS T LA L 7EARAS 1L SRS, SEAR 2 4R %
A RHEBITRRE, 1 dead markings 24 none W1, BT A AL T
AT LA A HA TETE I R AL

AR A G, i WoRTs e 1 R LR BRHi 4k
FRLHET M BoRJE 4875 ) LR, AT LS 3] CPN #5514k
A EanE 11 R,

>4 Am3 1: {n="a"}] | #:4->5 Abegin_par 1: {n="a"}|

&

AP1 1; empty
{7 ] |AP2 1: empty
L4} A3 1: empty

AP11 1: empty]

$i5->9 Aend_par 1

E11 whhRE

ALK EI 45 T BTG5 7 T R I BT A AT Sk AR A, IR mT
VIGHER RT3k PE. FEB 11 o, R KR Fom b M1 F|
ML, B3 G ARG 2R T 90 A3 B 37 B 4% % 5 B Ak bR 385 5 /N
JEFR 5 bR SR A8 i FHZ AR G Kk AR BB E AR i, AE
KITEHEM AP, (i=1---11) F/R A TUAEAYZE T P1---P11; emp-
ty FoRPEFT Ay i 058 BRAERE )P 5 M, T\ M, T, T\, M, F /™ ilk
PRH A TR,

TH A [ 43 B 0T 8, A R A — A T RE AR REYE RT ik
PR BN TG AR A o B e T LA A A R B A5 1 (R A X
ZMTIRE. B 11 v LIE L BB E TP e s 502 a
FRAY, BT A B, R Bt 22 i, X FEP T ELE
t XA AT SEARAEE M e [ MO >, 24 M M AT LB B bR M/
e [MO> fHifs M'[¢> [HiL, A LIS R B 16 1, 15 E AN F
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