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Message as Video Title

"Store"
‘Boolean-value status' Parﬁde

Video Stock

Precond

'‘Boolean-value status'

21 “Store”

'‘Boolean-value status'
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Store = [Video Title? :Video Titile Type; Video Stock?, Video Stock! :Video Stock
Type; Ack! :Boolean; Nack! : Boolean; Out! : Qut_type; Precond? :Boolean IPrecond? A

Video Stock! = Video stock? {Video Title?} A Out! = Video Title? A Ack! = Video Title? (2

Video Stock!]

2.1.2 [6] (A Formal Specification
Method from State Diagram)
(State Diagram)
(M)
(Object)
(Dynamic System) (Static System) 6

213

' [9 (Object Composition and
Refmement by using Non-Observable Projection Operators: A Case Study of the
Automated Teller Machine system)

(Object Composition)
(Object Replacement Methodology)
(Object Refinement)
(Stepwise Refinement)
(non-observable  projection  operator)



Kejrsikfitm - mi

“d il d
« ) im jjjinfj, sz “

(Information  Hidling) (Verification)
( Object Oriented)
221 (Formal Specification) [1,10]
3
. (Semantic) ‘ (Universal
Objects)"
2 (Model
Based) (Property Based)
(Discrete  Mathematics)
2211 (Model based Specification)

1
22111 (Implicit Specification)



(Pré-, Post- condition)

22112 (Explicit Specification)
(Refinement)
) (Imperative or State-based Specification)
) (Declarative Specification)
. (Functional Specification)

(Global Variable)
(External Variable)
(Parameter)

. (Logical Specification)

2212 (Property based or Axiomatic
Specification)

(Property)

(Hoare Logic)
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Data Type)

222 [6,11]
(0BJ)

(Behavioral Algebra

Specification)

2221

(Import)

(Tight Modules

(Algebraic Specification)
(ADTs : Abstract
(Operations)
4
(Signature)
(Interface)

(Rewriting  Logic)
Hidden-sorted  Algebra)
(Concurrent Specification)
(Behavioral Specification)
(Formal Object-Oriented

3

(Module Declaration)

()

Tight Denotation)
(Unique) (Implementation)

1 (Model)



222.2

(Loose Modules  Loose Denotation)

1
3
(Protecting Mode)
(Element)
(Extending Mode)
1
(Using Mode)
1
(Signatures Declaration)
(Sort)
22221 (Sort Declaration)
. (Visible Sort) (Integer)
(Boolean)

[sort namel sort name2 sort name3 ...|

[]

sort namel sort name2 sort_name3 ...

. (Hidden Sort)
(Array of Integer) (Switch)

*[sort_ amel sort name2 sort name3 ...J*



*[ ]*

sort_ namel sort name2 sort_name3 ...

(Subsort)

[sort namel <sort name2]
*sort_namel < sort name2]*

SOrt_namel <sort name2  sort_namel
sort_name2
2.2.2.2.2 (Operator Declaration)

. (Behavioral Operator)
(Object)
(Argument or
Arity) 1

bop op_name : list of sort — sort

bop

Op_name
list_of sort (Arity)

sort (Coarity)
. (Observation Operator)
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op op_ ame : list of sort — vsort
bop op_name : list_of sort — vsort
op_ ame

list_of sort
vsort (Visible Sort)

. (Constant Operator)

0p 0p_name —> sort

op_name
sort

2.2.2.3 (Axioms Declaration)

22231 (Variable Declaration)

varvar_name : sort_name
varvar_namel, var_name2,... : sort_name

var_name



var_namel, var_namez,...

sort_name
2.2.2.3.2 (Equation Declaration)

. 1 " (Unconditional Equation Declaration)

eq term = term .
beq term =term .

€q
beq
term (Element)

. (Conditional Equation Declaration)

ceq term =term if booleanjerm .
bceq term =term if booleanjerm .

ceq
bceg

term (Element)
booleanjerm  term

2.2

on off



mod* COUNTER-WITH-SWITCH {

protecting(SWITCH + COUNTER)
-k[ QNS ]-k

op init ; -> Cws

bop put: tCws -> Cws

bop add_: Cws -> Cws

bop sub_: Cws -> Cws

bop read_: Cws -> Int

bop counter, : Cws -> Counter
bop switch_: Cws -> Switch

varN: Int
var ¢ ; Cws

eq read ¢ =read(counter C).

eq switch(init) = init-sw .
eq switch put(N, C) =switch ¢ .

eq switch add(C) = on(switch C).
eq switch sub(C) = off(switch C).

eq counter(init) = init-counter.

ceq counter(put(N, C)) =add(N, counter(C)) if state(switch(C)) == o

Sort
| Declaration

Operator
Declaration

J  Variahle
© Declaration

Equation

* Declaration -

ceq counter(put(N, C)) = add(-(N), counter(C)) if state(switch(C)) =

eq counter add(C) = counter c .
eq counter sub(C) = counterc .

2.2

2

Module
Declaration

4
Signatures

Declaration
P

Axioms
Declaration

off

COUNTER-WITH-SWITCH [12]
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2.2
COUNTER-WITH-SWITCH
SWITCH+COUNTER
CWS
N C
CWS
2.2.3 (Requirements Particle Networks) [4]
(RPN)
(Operation node) (Data entity node)
2231
(port)
6 (input) (output)
2.3
" |hat", "Where" "Precond"
"Our, “ack”  "Nack"
e "What"

"Where"



2.3

(status)

"Precond"
(Precondition)
“Out"
“Ack”
“Nack" Ack

"Out" Port

~ "What" Port

Primitive
operation

"Where" Port

"Nack" Port

"Precond" Port

2232

! " (Message)

14
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"What" "Where" "Ouf "What' "out'
“Ack” “Nack"  "PreconcT 2.4

Status Edge
Precond

71 2.4 uanuduTaNIUL “daA2IN” LA “A0IUE" FENINNABI TG

2.2.3.3
25 “Video Title"
"Retrieve" “Retrieve" “Video Title”
63
Message as Video Title Video Title
Out
What
" H "
5 Retrieve Video Stock
'Boolean-value status' Particle Where
Nack
Precond
'‘Boolean-value status' '‘Boolean-value status’

2.5

2.6
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'Existing Title'

Monitor CRT

Video Title

Precond

Video Stock

Video Stock

'Register Done'

Monitor CRT

Precond

Precond

2.6
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