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VisibilityKind: : = public| protected| private

H OOZS & SR BPET -

UMLAttribute: ; =state

name: Name;

type: Type;

[ Visibility ; VisibilityKind; |
[ multiplicity: P N3 |
[initialValue: Expression; ]
end state

TE & M 0 S s 2 BRI 2 TR & A 20 Y s AR 1
A3k,

BAERA 2 A RS EL Hh S50 A S8
ZMER, A B AGME—PE. 1 O0ZS & X &%
HEAEIT

UMIL Parameter . ; =state

name:Name;
type: Type;
[ defaultValue: Expression; |
end state
UMLOperation: : =schema
name:Name;
[ (inParameters:iseq UMILParameter) ; ]
[ ==>>(outParameters;iseq UMLParameter) ; |
[visibility ; VisibilityKind; ]
[ pre preCondition:PredExp; |
[ post postCondition;PredExp; ]
where
forall pl,p2:parameter@pl. name=
p2. name=_>pl=p2;
end schema

SERBYE ERAE XS SR T LA 2R L
LU

UMI.Class: : =class

name:Name;
[init attributes:F1 UMLAttribute; |
[ methods operations: F1 UMLOperation; |

where

forall al,a2; UMLAttribute@al. name=
aZ. name=_">al =a2
forall opl,op2: UMLOperation@
(opl. name=op2. name/\
#opl. parameter= # op2. parameter/\forall: 1. .
# opl. parameter(@
opl. parameter (i). name = op2. parameter (1),
name/\
opl. parameter (1). type = op2. parameter (1),
type) =>opl=op2
end class
TEZ MY E L, where W83 0 KR FE P, @ Pk
1) 24 FR A6 25 ME — 5 A 1 44 FIR L 2 50000 24 PR 0 0 LA
ME—PE .
2)KHE, 7 UML b, 38 528 2 1] /Y 3k 25 1 DG Bk
(association) R E ., —MIFHL T, KEPHAHRZ
AR 2 TITh A VA A HUE R RR IR O
AR 20 RO R o HOAR SCH 2 18 Zou G Hk L E X
KRERFEAIT
AggregationKind: : =none| aggregate | composite
TICRERA A SR I ui R B o A A 648 F
ZEME HZEEAGRN 0. ZH 1. H OO0ZS # %
im0 LANF .
UMILAssociationEnd; : =state
name: Name;
aggregation; AggregationKind;
visibility: VisibilityKind ;
multiplicity: P N
[ navigability: Bool |; {% Bool:: = true |
false % }
where
multiplicity/= {0}
aggregation = composite = > multiplicity =
{0,1} \ /multiplicity= {1}
end state
W el e2 435l Sy — A~ Z 70 B B P A I 13 44 PR
M el NEEH e2 M [F . H el B{ e2 A REH o5 — i 13 1Y
KA & el ARAHAGHWERES
Uiy B 2H 5 3 » DU 5 — i 14 2R 5 (B 1% 24 none. R, ]
OOZS JE SCRERIT -
UMIL Association ; ;: =state
name:Name;
el,e2: UMLAssociationEnd;
where
el. name/=e2. name
el. aggregation in

{aggregate,composite} = >e2. aggregation=none
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el. name notin (a: e2. attachedClass. attriutes.
name}
e2. name notin (a: el. attachedClass. attriutes.
name
forall al,a2.UMILAssociation|al/=a2@
{al. el. attachedClass,al. e2. attachedClass} =
{a2. el. attachedClass, a2. e2. attachedClass} =
>>al. name/=a2. name
end state
RERYR R 1 R SCHK B & i (1 R G {4 none H.
At SEMEANES . B, SRR T -
UMIL AssociationClass; ; =class
superclass| UMLClass, UMIL Association ] ;
ClassName:Name;
[owns attributes:F1 UMLAttribute; |
[ methods operations:F1 UMLOperation; |
where
el. aggregation=none/\e2, aggregation =none
self notin{el. attachedClass,e2. attachedClass}
{a;attribute@a. name}\ {el. name,e2. name} ={}
end class
3z k. 24k (Generalization) fli ik T 52K 22
(] A 2k R OC 22 R X R Z IR B e R —FP O R
il 2 AT LAk AR A1 T A 4540 FIAT O (BN SR 1
UMLGeneralization: : =state
parent: UMLClass;
child: UMLClass;
where
forall g: UMILGeneralization@
(g. parent,g. child)\id(UMLClass) = {}
end state
DR H Y O0ZS fili k. 78 UML ., 4K i (De-
pendency) X R 2 [ B — RGBS PE SR . g — 412k
A TR SIS ) 5 2 T 1 I A 77 A AROH O &R L BIR
G R R W A, UML Hp g SO ¢ 2 1 1 7Y L
B2 B A H gD BOUUAS B 3028 B o 4R ¢ R
b E SANE
DependencyKind: ;: =Bind | Derive | Friend | Instanceof
| Instantiate| Powertype|Refine| Use
UMLDependency ; ;: =state
source: UMLClass;
target: UMLClass;
[ depConstraint : DependencyKind; |
end state
5) KER O0ZS ik, UML Ry 2 HZE. %
W Gz AL MO B . A2 I OOZS ik, i

WA RFR SRR TR A FORME— Y, I HOCEE iz 1k
FCHS T ¥ B 3 1) 28 W A% AE [a] — 2 v,
UMILClassDiagram ; ; =state
class:F1 UMLClass;
association: F UML Association;
generalization:F UMLGeneralization;
dependency:F UMILDependency;
where
forall c1,c2:class@cl . name=c2. name= >cl =c2
forall a: association (exist cl, c2; class @ a. el.
name=cl. name/\a. e2. name=—c2. name)
forall g. generalization @ (g. parent in class)/\
(g. child in class)
forall d:denpendency@ (d. target in class)/\ (d.
source in class)
end state
3.2 EEH 0O0ZS X UIFEX
£ UML & v, B A A0 8] & P 45 4E TG & 1 x)
REBTRAIE I SCHE Iz Ak 6 45 56 &Ry X
ZEMAR, KE R E R E R E 5 A2k
FRMR RS T HIRZE R B RES ZE 2
W BTG — AL B A S BACA —
AR X R GIAFAE LA ) OOZS 5E L — A
LOId]. S MR #k 5 KK (CD) A IC 1y 1 Al 5
(] &R X 2 S A2 R 46 link 538 5 % 4 2
(] Y — o G 28, A
S. . =state
objects;: UMLClass— —>POId;
link: Name— — > (0Id<->0Id) ;
end state
5SS R R4 UML K & b 11875 ST R 7RG X
Hoh B A L, UML 2R E R4 koo %58 o 45 IR 15
F AR R 35 L, 7E CDX S B[R] s, |, — i X 4%
RN E X
Interpretation; ; =CD&.S
H A, CD.. = UMLClass | UMLAssociation | UML-
Generalization| UMLClassDiagram, X#&f, r] L3 i3
TR E RIS 2 A I AR 58 i UML 25 &3 OOZS JE
K ACTE SIS
125, MapToUMLClass: ; =state
c: UMLClass&.S;
where
forall c: UMILClass,s:S@c in dom(s. obejct)
end state
2) KBt , MapToUMLAssociation: ; = state
a: UMIL Association&-S;

where
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forall a;: UMIL Association,s: S@
dom(s. link(a. name))sub s. object(a. el. class) /\
ran(s. link(a. name) )sub s. object(a. e2. class)/\
(forall i:s. object(a. el. class) @ # {j:s. ob-
ject(a. e2. class) | (i,j) notin s. link(a. name) } notin
a. e2. multiplicity) /\
(forall j:s. object(a. e2. class) | #
{i:s. object(a. el. class) | (i,}) in s. link(a. name) } in
a. el. multiplicity)
end state
3z tk., MapToUMLGeneralization: ; = state
g: UMLGenrealization&.S;
where
forall s:S,g: UMLGereralization(@
s. object(g. child) in s. object(g. parent)
end state
4$H2KE ., MapToUMLClassDiagram: ; =state
cd: UMLClassDiagram&:S;
where
forall d;: UMILClassDiagram,s:S@
(forall c:d. umlclass@c&:s)/\
forall g.d. umlgeneralzation@g&.s)/\
(forall a.d. umlassociation@a&:s)

end state
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(Grades) . & ¥ 51 ( Administrators) | 2L i ( Teachers)
DL R 24 (Students) . RS T A Y1 AE 4 B 2K Grades
PP AL, R BT R AR I 450 IR 2R 8 T AR
M. RGREANE 1 PR,

Grades

@ (P Grade) QueryGrade (username: Person, student:
Student ) : result
@ DelGrade (username: Person, student: Student, cj: Grade )
@ AddGrade (username: Person, student: Student, c¢j: Grade)
@ ModeGrade (username: Person, student: Student, oldej:
Grade, newcj: Grade)
|

Teachers

Administrators Students
& username: Person| |&username: Person| |&username: Person

Bl MREMGEERSE UML £E

4.2 IR % UML £EH 00ZS #ik

D RGHARAE T I, 8%, I KO
GO A A 2L 3 P R AR Ty Person 287,
X3 R AR e B 4 B il 4 Uadmin,
Uteacher, Ustudent, 7E AT e — 4> 45 4 19 I i . AR 4
& AW TP 250 (Person 288D H Wiz 1 P B9 ALBR 2% 531
F OH o 32 7 RE A PRAT I L HR A 5 A1 R G iR T
FNRX A AT S Xk B A K 2 o
Student 1 Grade, 7 givenset B/ VEUN T 2B A BY .

givenset [ Person, Uadmin, Uteacher, Ustudent,
Student,Grade ] ;

2) 54 (Grades) 2519 OOZS ik,

class Grades;

owns;

TEAS S, A 77 S T B B & BB 8 X
const; EOR F R RGNS L F LA

state

username: P Person;

student: Student;

grade: Student+ — >Grade;

where

dom grade subeq student;

Uadmin sub Uteacher sub Ustudent;

Person= Uadmin]| | Uteacher| | Ustudent;

end state;

end owns;

15 i A B ERAE R R 18 A\ — > Person 287
M P S50 R85 TR R AE R U pre #8230 MR 4 29 0IH
T A W 2 T R AR 4 ) s e O O R A ]
PIPHAT Z A

ST B E QueryGrade 5 3 S8 &R AT LA
PATHY ARG AR A, HEOR AT 8 T Us-
tudent RIAT SR 40T -

schema
QueryGrade ( username?; Person; student?;
Student) = = > (result! :P Grade);

pre

username? in Ustudent;
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post

result! =grade{student?};

end schema;

T ER B & 1 45 AF DelGrade 225K 1 HI P A BR 28 531
IR R B SR Z A T P A Uad-
min ALK . fl R AT -

schema

DelGrade(username? : Person;student?: Student;
cj?:Grade) ;

pre

username? in Uadmin;

student? ->>cj? in grade;

post

grade’ =grade\{ student? ->>¢j?};

student’ =student;

end schema;

WS 1 #:AE AddGrade, ‘B 25K ] 7 240 A
A Uteacher Z IR, J& T Uteacher il Uadmin 2%
S PR A LA T R A L F R AR

schema AddGrade(username?; Person;student?:

Student;cj?:Grade) ;

pre

username? in Uteacher;

student? ->>cj? notin grade;

post

grade’ =grade| | { student? ->>¢j?};

student’ =student;

end schema;

BB S  #/E ModGrade, B2k P 240 A
& Uteacher 2 1A PR , J&§ T Uteacher #1 Uadmin 2%
B8 P R AT ASAAT SRR . B USRS Y 52 B 2 S
O 5% DA F) J8t  FE EEHI UAS 0 — AT B B S L
I i) AddGrade 1 DelGrade P 4~ #:4E #5520 & F B Af
82| ModGrade M EVEREIR .

schema ModGrade(username? ; Person;student?

Student;oldcj?,newcj?: Grade) ;

pre

username? in Uteacher;

student? ->newcj? notin grade)\ {student? ->
oldcj?} ;

post
student? -> oldcj?} ||
{student? ->newcj?};

grade’ = grade \ {

student’ =student;

end schema;
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Formal Specification and Application of UML Class Diagram Based on OOZS

XIAO
(School of Postgraduate, Chongqing Normal University, Chongqing 401331, China)

Gang

Abstract; Unified Modeling Language is a generic graphical modeling language of object-oriented technique. However, the lack of
precise formal semantics makes it difficult to analyze the models they describe. In this aspect, formal methods can be used comple-
mentarily. OOZS is an object-oriented formal specification language which is an extension to Z. In this paper we discuss formally
the Class Diagram with OOZS language, which provides formal basis for UML, and explores a kind of mechanism for how to map
and combine it between UML and OOZS. 1In the end, an example is given to explain how to combine UML and OOZS to describe
the Class Diagram, and to illustrate the feasibility of this study in practice.

Key words: object-oriented method; formal method; OOZS; UML; class diagram
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