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Formal Research of UML Sequence Diagram Based on Temporal Description Logics

RAN Jie, XIE Shu-Yun, QI Li-Juan
(College of Physics and Information Engineering, Zhaotong University, Zhaotong 657000, China)

Abstract: In Unified Modeling Language (UML) superstructure standard, the semantics of sequence diagrams are formal
defined by natural language, it is a semi-formal language and it can not make formal analysis and proof to system’s
interbehavior. Aiming at the problem that UML sequence diagram is not able to formal description, according to the
temporal characteristic of UML sequence diagram, this study puts forward an six-tuple formalizaﬁoﬂ'method based on
adding the interaction operators in UML sequence diagram. Temporal Description Logics (TDLs) ‘are proposed by the
temporal extending the Description Logics (DLs), which are the formal specv’ification of the dynamic and temporal
semantics. The semantic of TDLs is proposed by temporal operators of TDLs. Taking UML sequence diagram of the C
Language executing process as an example, a formal methodology deScription is given out. Examples verify the feasibility
of this method.

Key words: UML sequence diagram; formalization; Temporal Description Logics (TDLs); operator
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1 ALFE P AN KO v B, e — 1 B4 A
A (loop), F2& i & B 28— AN 2 2 38 — N4
HRBER DB, 53— B R R AR A R
(alt), R Bt _E—ANH A 0N AR 20y B s —
ANE R B XA ORI BOR AL

SE 2. AR 4G UML2.0 fRETE, UML2.0 5 &
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Obj={Ob1, 02, Ob3;0b4, 05}

Msg={M1, M2, M3, Méi, M5, M6, M7, M8}, A VE4H
ik N Msg={(Edit Command, 1), (Compile
Command, 2), (Syntax Error, 3), (Link Command, 4),
(Link Error, 5), (Run Command, 6), (Error Result, 7),
(Correct Result, 8)}

Loc={<0bl, 1>, <0b1, 2>, <0b2, 1>, <0Ob2, 2>,
<0b2, 3>, <0b3, 1>, <0b3, 2>, <Ob4, 1>, <Ob4, 2>,
<0b4, 3>, <Ob5, 1>, <0b5, 2>, <0b5, 3>}

Evn={send, receive}

F={F(M1,<0bl, 1>, <0b2, 1>), F(M2, <0b2, 1>,
<0b3, 1>), F(M3, <0b3, 2>, <0b2, 2>), F(M4, <Ob3,
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(Obj,i) = O¥(0bj1,ir) F(Objy1,i1) = O9(Obja,iz)s
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5 X AR HARER I PLTL 15 3).

(1) *InterOpr.type = aitEﬂL:Msg—()o(MlvM2v- Y
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AN E K B, MivM2v---VMn=True,
M1IAM2A---AMn = False, /RN A4 BAUCH
—NERAL.

(2) 2 InterOpr.type =loop W : (>m(Msg—
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5 SEAE g H
AHigs A PLTL ik & 1 MIZE R, B X & 1
(E S Y A
F((EditCommand, 1),5) =< Ob1,1 >,
F((Edirci)mmnd, 1),r) =< 0b2,1 >,
F((CompileCommand, 1), s) =< Ob2,1 >,
F((CompileCommand, 1),r) =< Ob3,1 >,

F((SyntaxError,2),s) =< 0b3,2 >,
F((SyntaxError,2),r) =< 0b2,2 >,
F((LinkCommand, 1),s) =< Ob3,2 >,
F((LinkCommand, 1),r) =< Ob4,1 >,
F((LinkError,2),s) =< Ob4,3 >,
F((LinkError,2),r) =< ObS5,1 >,
F(RunCommand, 1), s) =< Ob4,1 >,
F((RunCommand, 1),r) =< Ob5,1 >,
F((Er:’orRe sult,2),s) =< 0Ob5,2 >,
F((Er}orRe sult,2),r) =< 0b2,3 >,
F((CorrectRe sult,3),s) =< Ob53 >,
F((CorrectRe sult,3),r) =< Ob1,2 >,

172 Cifi S AP AT AR RO 1, B0 He 4k
T AR R IR C 1 F AR BT I AR T 2R
FE P46, BL4E X UR 2 PP 8 2, B M1 (Edit
Command) SEBL, 28 J5 % I8 #4277 3347 4 %%, H
M2(Compile Command) SEI, 7F 4 138 i FE & 24T 18
R (Syntax Check), # tH BB %4 1% M3 (Syntax
Error), U B 84 4, I F 4 9, ILIdRE W] R 2K,
HH loop MU v B G E, B 39w B D) A B H bR
7, SR % HARER P #4742, H M4(Link Command)
SEIL, 5 HH BB AR MS(Link Error), JU & 2R 537
B, B O PATILAF, 317230, A B H L
X, )F{U%?'fﬁﬁﬁﬁ‘j%% (Correct Result), Jf [7] 2 4T )
IRAETEAT T — 502, & I EEER, W15 2450 1 45
B (Error Result), B B gmEARAS, k4 Dkt 2, B
1 alt 5 BRI 25 b, ML 1 I e R 32 4818
SR

(M1=0O6M2)—O0 M4) -6 M6)— O MSWV((M1—
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V(M1 = OoM2) — OoM4) — OoM6) — QoM

R

(EditCommand, 1) — O¢(CompileCommand,?2) — O¢(LinkCommand,4)
— O¢(RunCommand, 6) — Oo(CorrectResult,8) V (EditCommand, 1) —
Oo(CompileCommand,2) — O¢(S yntaxError,3) — (EditCommand, 1) —
O¢(CompileCommand,2) — (LinkCommand,4) — O¢(LinkError,5)V
(EditCommand, 1) — O¢(CompileCommand,2) — (LinkCommand,4) —
O¢(RunCommand, 6) — Oo(ErrorResult,7)
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