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(The Notation) (& I05 cwde

L5 h b sl )10 v

The Models of Object-Oriented Design

Supporting multiple, interrelated views

Dynamic semantic

Static semanti

Class structure

Logical view Object structure

Module architecture
Physical view .
Process architecture

The Process of Object-Oriented Design

Supporting the incremental and iterative process of round-trip gest off design.
Identify the classes and object at a given level of abstraction.
Identify the semantics of these classes and objects;

Identify the relationship among these classes and objects;
Implement these classes and objects.

Object Design
Illustrates the object structure, including the specification of indidual object and their relationship.
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Object b Object template

L . . Name: identifier
concurrency sequential / blocking / active Documentation: text
persistence  persistent / static / dynamic Class: class name
Persistent: Persistent / static / dynamic

. . . Synchronization symbol
Object relationship

list of message

—_—  simple

——+> synchronous
* balking

— @, timeout

—— - asynchronous

inside the system

Iahel .
— outside the system

Visibility symbol

same lexical scope

E same lexical scope (shared)

[7} parameter Message template

[B] parameter (shared) Operation: operation name

E field Qucumentation: text L

field (shared) ;;ﬁ%:ﬁgﬁéalinn: :i‘;f;llzd:’lg;nlﬁlrsggaljcus /balking / timeout / asynchronous

State Transition Diagram

Part of an object diagram, illustrates the order of events among a set of objects.

State State transition

evenls
action
State transition template

start state  stop state

Events: list of identifier
Documentation:  text
Action: PDL/ object diagram
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Class Diagram

Illustrates the class structure, including the specification of individual classes and their relationships.

Class category visibility
Class 2ory

——r [name]| exported from class category
' - . label
’ . name private to class category

- f .
‘, hame « name imported from class category
\ name

Tix Class visibility
( -7 global
|- name
[
cardinality 0/1/n
concurrency sequential / blocking / active Class template
persistence  static / dynamic
P Name: . identifier
Cardinality Documentation; text
Visibility: ok o
ze A exported / private / imported
‘i' ;;’: Cardinality: 0 f[’l In p simp
*  Zero or more H“‘;.:‘Srz:é:ﬂ“cq' .
+ ane or more Sup Qe list of class name
?  zero or one _ Metaclass: . class name
n n Generic parameters: list of parameters

Interface / Implementation
(Public/ Protected / Private):

Class relationship Uses: tstolfiar
x Label x . . Fields: A list of field declarations
O———— uses (fl]]" Intcl‘f}lcc) Operanons' list of npra[i[‘)ﬂ declarations

Finite state machine: state transition diagram

nses (for implementation) Concurrency: sequential / blocking / active
Label . . . Space complexity: text
————— + instantiates (compatible type) Persistence: persistent / transitory
- SLabel o nstantiates (new type) ¢
Label Operation template
—————— inherits (compatible type)
Label . . Name: identifier
—+———> inherits (new type)} Documentation: text
Label Category: text
—> metaclass Qualitication: text
Label Formal parameters:  list of parameter declarations
____ » undefiend Result: class name
Preconditions: PDL./ object diagram
Action: PDL/ object diagram
Postconditions: PDL/ object diagram
Exceptions: list of exception declarations
Concurrency: sequential / guarded /
Time complexity: concurrent / multiple
Space complexity: text

text

Class utility
template

exported from class category

name private to class category Name: . identifier

name imported from class category Documentation: text ) i

— Visibility: exported / private [ imported
Generic parameters: list of parameters

Interface / Implementation
{Public / Protected / Private):

Uses: list of class names
Fields: list of ficld declarations
Opcerations: list of operation declarations

Timing Diagram

Part of object diagram, illustrates the order of events among a set of objects.

object operation
Objeet Lifetime
object .
| creation
object destruction
object
L 1 1 1 1 1 1 1 1 1 >
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Module Diagram

[lustrates the physical packaging of classes and objects into modules.

Main Subprogram Generie Subprogram
o program specification Subprogran body
Subsystem name name name name
F==="
b

Generice
package
name

o—————

Package
specification
name

Package
body
name

g
LI—
F===1

name
name
name

exported from subsystem
[private to subsystem]
imported from subsystem

[

Subsystem

label

specification
name

body

aModule template

Name: identifier
Documentation: text
Declarations:  list of declarations

Process Diagram

Ilustrates the allocation of processes to processors.

Processor Connection Device
:,...- —label
Connection template
name Name: identifier name
% Documentation: text 4
Characteristics:  text
preemptive / nonpreemptive
cyclic / executive / manual Device template
Processor template Process template Name: identifier
Name: identifier Name: identifier Documentation: :exi:
Documentation: text Documentation: text Characteristics:  (eX
Characteristics: text Priority: integer
Processes: list of precessor
Scheduling: preemptive / nonpreemptive /

cyclic executive / manual

45 ol o o o ST 5 S (I adle 2l
33l o o Son 1 01,805 4 0T JUst 5 b & 03,57 e p 03,15kl e )
£33l gn S 15 45y bils (535 5 07 e IS e oS Y
a5l oS5 S48 3,57 o 352 9 |y Ol ol (expressive) b S (g5l 08 Cwdle l oslizal ¥

.n}f oo L85 5 0 5 eslazal b Cfb (correctness) "o 4 (consistency) <50

(Elements of the Notation) 1,5s o ()b (5,135 CaMe wolis ) -0
03V sdate ool s (o (IS ok (1l 5 s 6 DS plad camlin 3L 55 (51 s g g5 S
l—"“-‘g;“u:‘-lu‘;’-:"‘-’gs“W‘ﬁ‘@f‘kd‘qu“Jﬁ“dud*‘(@‘°4"Tg'-“a':5“§);1j‘)g-‘:““
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(Class Diagram) (Y5 15905 Y -0
e NS Lasly 5 WIS St Jals (WS Jltle Sl

Class category visibility

Class
Y [name] exported from class category label
J H name private to class category
1, mame ¢ name  imported from class category
- E—

Class visibility

i lobal
(\V g ‘———\—uame
[—x

cardinality 0/1/n
concurrency sequential / blocking / active
persistence  static / dynamic

Class template
Name:

. identifier
Cardinality Documentation: text
0 zero \'151b!]ity3 exported / private / imported
1  one Cardinality: 0/1/n
& N N Hierarchy:
+ (Z);l;ﬂul:_l‘r::;:_:l» Superclasses: list of class name
?  zero or one . Metaclass: class name
n N Generic parameters: list of parameters

Interface / Implementation
(Public/ Protected / Private):
Uses: list of class names
x Label x ) Fields: . list of field declarations
O———= uses (for interfacc) _ Operations: list of opration declarations
Finite state machine: state transition diagram

Class relationship

% uses (for implementation) Concurrency: sequential / blocking / active
Lahel . . i - Spac_e complexity: text
----- + instantiates (compatible type) Persistence: persistent / transitory
4 Label instantiates (new type)
Operation template
% inherits (compatible type)
Label . . Name: identifier
“+————> inherits (new type) Documentation: text
Label Category: text
metaclass Qualitication: text
Label . Formal parameters: list of parameter declarations
----- > getiend Result: class name
Preconditions: PDL / object diagram
Action: PDL/ object diagram
Class utility Postconditions: PDL/ object diagram
. Exceptions: list of exception declarations
- Concurrency: sequential / guarded /
STt Time complexity: concurrent / multiple
- ’4/—\ Space complexily: text
text

Class utility

template
name ] exported from class category . . .
name private to class category Name: . identifier
name imported from class category Documentation: text .
— Visibility: exported / private / imported
Generic parameters: list of parameters

Interface / Implementation
(Public / Protected / Private):

Uses: list of class names
Fields: list of field declarations
Operations: list of operation declarations

SISl i 2¥-0 S
GG 534S olasl gy sldar el azils ol (San oW S a8 S laslay s, sl (cardinality) s, @
¢uS" o oS4 (using class relationship) “oslewal (galasl

13T Gaasl s 55 5l (glas sezea (class utility) oS ,gaen ©
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(Class Diagram Templates) w5 13905 5o

Wb o st s LS 5 ol e g 1y Sl 5,0 5 Sl 0iS” SSST Hl B3 (sl 15 505 4 S
oS 0L 1 (sl 5 haladsd (ST D) ST o g sgde sl S
ISl g5 5 SIV-0 Jgur

R i o~!|Name : : identifier
el : Oldcws | Documentation @ | : text
4 CM_M.; [y J;G S g 2
(P 52> ol 35l _
sla S o, S| Visibility : : exported / private / imported S oS
e.)w:'.- )bL,a _
. °"\-:’_):?§):’): U’J%
n/\V/-.: ¢ sl S | Cardinality : :0/1/n
Ol e adlds Hierarchy
S el cd <25 6
el 5l w o=l as s WIS s 5o [ Super classes : list of class names el 5,050
20 &) oS
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[EXSTVCUr IRl SIS sl | Fields : list of field declarations
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Finite state machine

: state transition diagram
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S35 Concurrency : sequential / blocking / active
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