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31

31

(Abstraction Level)
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5 6
- 1
8 9 10
ClassObject
new
name
instanceSize
Level 1 Metaclasses
A > MetaA MetaB
C > MetaC
AB
A B
AN
Level 2 Class Diagram i
=
I Refine
AssocAB
( : — A B |e—F : )
Level 3 Set of Objects
: C
1
3.2 2
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(Integer)

name studentld

[NAME, STUDENTID]

Student

dent
name : name
dentld :  dentld
3.2 Student
2 Class 17
— Class
anl:AT1
an -AT
CsS
Class

AT1... ATn

Cs

3.2

14



Student 3.2
— Student
name :NAME
studentld : STUDENTID
3 bClass

— Subclass

superClassattrs : Superclass

anl:AT1

an wAT

Subclass
superClassattrs
Superclass
anl... ann

AT, ... ATn

Cs

Graduate

— Graduate

Student

studentattrs : Student

Student
name : name

studentld : studentld

ZX

Graduate

Student

Graduate

15

3.3



3.2.2 '

4 CMSS

[CLASS]

Student

[STUDENT]

5 Class 1'

3.2

— ClassExt
class : FcLass

classAttrs : CLASS > Class

dom classatirs £ class

ClassExt
class
CLASS
ClassAttrs

dom

Student

3.2

— StudentExt
student . FSTUDENT

studentAttrs : STUDENT student

dom studentAttrs C student



3.2.3

Agg

6 Rel

(Prefix)

Assoc

Comp

— Ret

ClasSjExt

Class2Ext

rel :F(cLass1 X cLass?)

domrel C class1
AN rel G class2
Relationship

M ultiplicity

Rel

Classat ClasszE xt
rel

dom ran
Relationship

M ultiplicity

Relationship M ultiplicity

1) Relationship

rel :F{cLassi1X cLAsS?)

17



18

rel CLASS1 CLASS?2

Relationship
- rel CLASS1 CLASS2
1
V X1 x2:classls rel{xl) =rel{x2) =>X1= X2

rel CLASS1 CLASS2

Vyisy2:iclass2®rel~(y1 = re I-{y2) :>yl:y2

- rel CLASS1 CLASS2

VX,, X2:class 1yl y2.classy
rel(xl) =rel{x2) => x1- x2A rel-{y1) = rel-(y2 =>y1= Y2

2) Multiplicity

‘el CASS] OAS:
CLASSL
CLASS? *0x L* el CIASSI (AR
CLASS, 1 041
CLASR 051X el
CASS]  CASS?
CLASSI *0.x 1x CMss2 1 01
‘el CLASSI  CLASS?
OASS] (CASR 1 01l

1 0.1 * 0.* 1>

M ultiplicity

Class, rel
V X iclassie #(rel (l{X}l)) =1
Class2 rel

VY class2 e #re/~({y}])) =1



c/ass, rel
V X: class, « #(rel (|{X])) > 0 A #(re/ ({}])) < 1
class2 rel

Vy : class2e #(re/~(IMP) > 0A #(re/~(|(X}]) < 1

C/ass, rel
V X: class,  #(re/ ([{x}])) > 0
Class2 rel

V'y :class2¢ #(re/[~OMP) > 0

- 0 *
C/aSS, rel
V X:class, * (el ([{X}])) > 0
cl/ass2 rel
V'y : class2e #(re/~(IMP) > 0
- 1x
Class 1 rel
V X:class, ¢ uirel (|{X})) > 1
Class?2 l rel
V'y :class2e #(re/~(IMD) > 1
Has
School 34
— CompHas

Department

DepartmentExt
SchoolExt

compHas .F {DEPARTMENT X sScHoOL)

dom compHas C department

ran compHas Cschool

VI, r2:fAN compHas ®*compHas—irj) =compHas— (12) =>T, =12
V Xidepartment ®UicompHas (l{X}l)) =1

VY ischool ®#{compHas~ (|MP)> 1



School Department
name : name Has name : name
address : address @
phone : phone 1 1.*

3.4 Department

324

322

Subclass

School

— SubClassExt
SuperClassExt
subclass . FcLASsS

subClassAttrs : CLASS - Subclass

d0m subClassAttrs Q subclass

subclass € {superclass}
V d0m subClassAttrs | Edom superClassAttrs -

(subClassAttrs ).superClassattrs = (superClassAttrs )

SubClassExt SuperClassExt

Subclass

20



rr' T FfiiiM TTaiijjij}

| 1"

CLASS Subclass
subclass superclass
subClassAttrs superClassAttrs

superClassattrs

dom

Student

Graduate 3.3

— GraduateE xt
StudentExt
graduate . FSTUDENT

graduateAttrs : STUDENT -+> Graduate

dom graduateAttrs C graduate

graduate € {student}

V g :dom graduateAttrs | € dom studentAttrs ®

(graduateAttrs g).studentattrs = (studentAttrs g)

3.3
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3.3.2

— AddClass-----
A ClassExt
class? : CLASS
C? : Class

class? g dom classAttrs
class ' - class {class?}
ClassAttrs / = classAttrs ~ {class? I» ¢?}

AddClass
ClassExt
CLASS
Class
class?

(074

ClassAttrs

Department

— AddDepartment

34

A DepartmentExt
department? : DEPARTMENT
? . Department

departments g dom departmentAttrs
department/ = department {departments}
departmentAttrs / = departmentAttrs ~ {department? >> 7}

22



9 Class

—RemoveClass:

A ClassExt
class» : CLASS

0lass? e dom ClasSALrS
Olass' - class\ {dass?}
ClassAttrs 1- {class?} s ClassAttrs

RemoveClass
ClassExt
CLASS

Jass

Olass?
ClassAttrs

Department

— RemoveDepartmenl-

A DepartmentExt
department? : DEPARTVENT

department? e dom departmentAttrs

department" - department \ department
departmentAttrs ' = {department’?} wdepartmentAttrs

3.4

34

23



3 3.2.3

10 Class

—RemoveClass
A CompRel
RemoveComponentClass
class? : CLASS

class? e dom ClassAttrs

class' - dlass \ {dass?

classAttrs1- {dass? sclassAttrs

{componentClass?} = {c : componentClass | compRel{c) = class? « ¢}

RemoveClass
CompRel ComponentClass
Class
RemoveComponentClass
QLASS
cass  componentClass Class
ComponentClass
Olass?  componentClass» Class
Componentciass
ClassAttrs

24



333

School

— RemoveSchool

34

A Has
RemDeparmEnt
school» : SCHOOL

school> £ dom SChOOIALrS
schoal ' - school \ {schoal’?}

schoolAttrs ' - {school?} < schoolAttrs
{department = ¢ : department | compHas{d) = schodl? - 3

1 Class

— ChangeClass-

A Class
class? : CLASS
¢?: dass

class? e dom ClassAltrs
class' - class
ClassAttrs / = ClassAttrs @ {lass? e->c2}

ChangeClass
Classbxt
CLASS

25



Class
class?
c?

classAttrs

34

— ChangeDepartment

A DepartmentExt
departments : DEPARTMENT
? . Department

departments e dom departmentAttrs
department' = department
departmentAttrs ' - departmentAttrs ® {department? > 7}

School

26
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