


(software) (hardware)

(operating system)




(1)

()

3
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(@) (hierarchical structure)

(system)



(subsystem)

(job)
(program)
(argument )
(job step)
(module) (subroutine)
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\

(software concept)

(methodology)

(technique)

(modularity concept)

(stepwise refinement concept)

(abstraction concept)



(abstract data type)

(information hiding concept)

(paradigm)

(object oriented)
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(partion and marge)

ENTRY X ENTRY X
CALL Y CALLY
ENTRY Y ENTRY Y
CALL Y1
CALL Y2
ENTRY Y1 ENTRY Y2




ENTRY X
CALLY

ENTRY Y

ENTRY X
CALLY

ENTRY Y1 ENTRY Y2




MAIN

SUR

PROGRAM-ID.MAIN

WORKING-STORAGE SECTION.

01

01

PROCEDUREiIVISION.

1

CALL'SUB' USING

',

STOP RUN.

PROGRAM-ID.SUB.

LINKAGE SECTION
01

01

USING

v

3

GO BACK

N PROCEDURE DIVISION.




(2

(top-down approach)

A(i) (i=1,23...N)
A1), A(2)...., AN)
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(MIN) (MAX) N

(MIN+MAX)/2
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A >K A
-1 MAX
+1 MN
K
A()(=1,2,3,...N)
MIN=]
MAX=N
DO WHILE(K MIN>MAX

MID={(MIN+MAX)/2}
IF A(MID)>K THEN
MAX=MID-1

ELSE
IF A(MID)<K THEN
MIN=MIN+1
ELSE
MID
END IF
END IF
END DO
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<K



3

A
A B
D.L.Parnas
STACK
PUSH POP

|

TOP N

AN

IDEPTH

STACK
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Parnas

Function PUSH(a); PUSH
Possible values:none a
Integer:a a
Effect:.call ERR1 A P2

if a>P2 a<0 "DEPTH'=P1
Else [VAL=a, 'DEPTH'=
" DEPTH™+1]]

Function POP POP
Possible values:none
Parameters:none

effect.call ERR2

if "DEPTH =0

the sequence

PUSH(a):POP

has no effect

If no error calls occur

Function VAL VAL

Possible values:integer; VAL
initial values
undefined

parameters:none

effecterror call

if "DEPTH =0

Function DEPTH DEPTH

Possible values:integer; DEPTH
initial values 0

Parameters:none

Effect:none DEPTH

15

a O
P1 ERR1
VAL a
0 ERR2

PUSH(a) POP
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(design entity)

(procedural abstraction)

(control abstraction)
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(data abstraction)
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object

(1)

(2)

(bug

3
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(4)

()

EDPS(Electronic Data Processing System) DP

(6)

(7)
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(8)

NO
END

(9)

YES

10

20

AT



(1)

(2)

3

(4)

()
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EDPS

(1)

(2)

(1)
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(TAT:Turn Around Time)

(resuponse time)



(2)

3

(4)

11

23



(1)

(2)

3

(4)

()

(1)

(2)

3

(4)

()

(6)

(software crisis)
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(7)

(8)

(9)

(10)

(11)

(12)

(13)

(14)

1960

1960

1968

(software engineering)
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NATO

1960

1969 IBM

1970

1970

1975

Conference on Software Engineering)

1970
ICSE 1979
1976 1981
1980

26

(ICSE:Internatinal



(puroduct) (tool)

ICSE 1981
1981 1985
1980
1985
(SIGMA:Software Industrilized Generator & Maintenance Aids > )
(work station)
1970
Wirth,N., 1971
1970

Constantine,L.L./Myers,G.J./StevenW.P.,.1974
Myers,G.J.,1975

Dijkstra,E.W./Hoare,C.A./Dall,0.,1972

Jackson,M.A.,1975
Warnier,J.D.,1974
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Liskov,B.H..1974
Parnas Parnas,D.L.. 1972

1980
70

1980

Al

12
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(software life-cycle)

B.W.Boehm Freeman  Benjamin
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EDPS(Electronic Data Procesing System)

(know-how)

(1)

)

3

4)
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®)

(6)

(")

(8)

(9)

(1)

)

3

4)

®)

(6)

(software requirement definition)
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(1)

(2)

b

17
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3

(4)

(1)

)

3

4)

DeMarco (structured analysis)

(requirement specification)

(technique)
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1)
(DFD Data Flow Diagram)

18

DFD

(functional decomo-position)

DFD
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O,

0O,

I

19
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()

(data dictionary)

(3)
(mini-spec)
(structured language)
(decision table)
(decision tree)
(4)
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®)

(1)

)

20
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(6)

(")

(1)

)

3

4)

®)

(6)

(")

EDPS
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(8)

1)

2)
Constantine (Structured Design)
Mayers (Composite Design)
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(1)

(2)

3

(4)

DFD

STS TR
(module)
(function) (statement)
(compile)
(argument)
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(1)

(2)

3)

(4)

(1)

CALL

CALL

(bubble chart)

46

(CALL )

(END

)



22

2) (hierarchical syructured chart)
Alo
1 4
1 4
1 2
2 X 5 'é' 6
2.1
23

a7




STS TR

(1) STS

S(souce ) 7/ T(transform ) 7/ S(sink
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STS
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2) TR

TR

o S N T

2.1 2.2 2.3 2.4

.5

27
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TR
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STS



2w 2
VA7
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(1)

)

(1)

)

(JCL job control language)

3

4)
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(5) IPT improved programming technologies

HIPO(hierarchy plus input output)
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NS (Nassi-Shneiderman chart)

(top down programming)

(chif programmer team)

(walk through)

(inspection)

7.1 7.2 7.3

7.1.1 I 7.1.2 7.1.3 7.1.4

31
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(1)

()

(algorithm) (logic)
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(1)

)

3

4)

(fuzzy)

32
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(Strucured Programming by Dijkstra)

(Jackson Structured Programming by Jackson)

(Warnier Method byWarnier)

(1)

)

GO TO
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START

v

END

NO

NO

YES

9
S

33
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(3) GO TO

GO TO

4)

chart

BM IPT NS (Nassi-Shneideerman chart)

DSD(Design Structured Diagram)
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PAD (Problem Analysis Diagram)

NTT  HCP(Hierarchical abd ComPact description chart)

SPD(Structured Programming Diagram)

YAC(Yet Another Control chart)

(1) NS
NS Nassi-Shneideerman chart
IPT
NS
NS
TO GO TO
BOX

64

GO



(2) PAD

PAD Problem Analysis Diagram

PAD

TREE WALK
PAD

(3) HCP

HCP Hierarchical abd ComPact description chart
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HCP

WHAT  HOW

(1)

)

66



3

(1)

(2)

3

(4)

()

(1)
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()

3

68



COBOL,FORTRAN,PL/I,ALGOL,PASCAL

(object oriented language)

(natural language)

(algorithm)

(Structured coding)

GO TO GO TO EXIT
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COBOL

(1)

(2)

3

(4)

()

(6)

(7)

GO TO

IF THEN ELSE

CASE

DO WHILE

REPEAT UNTIL
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3

4

)

)

3

4

®)
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(6)

(1)

)

3

4)

®)

(6)

(")

(8)

© © ©
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(black box test)

(white box test)

(1)

)
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AB.C

ABC
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(1)

)

3

4)

(1)

WHAT
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()

e O @

4)

(bottom up test)
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(1)

(2)

3

(top down test)

(1)

(2)

3
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(4)

(5)
(@) (sandwich test)
(2) (big bung test)
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(1) SE

) SE

3

CPU

4)
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(1)

()

3

(1)

)

3

4)

0S
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JOB
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(1)
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()

3

4)

®)

(6)

)

(8)

C))

(10)

(11)

(12)

(13)

(14)

(15)

(16)

(17)

(18)

(19)
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(20)

(21)

(22)

(1)

)

3

(1)
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()

3

4)

(1)

)

JCL(Job Control Language)
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CASE

(1) CASE

CASE(computer aided software engineering)

(automatic generate)

CASE

(2) CASE
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CASE
(RISC reducd instruction

set computer)

(multi media window system)

DFD ER

CASE

CASE

(repository )

(encyclopedia )

(version control)
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(3) CASE

CASE CASE

CASE

(forward engineering)

(reverse engineering)

(re- engineering)
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CASE

(component)CASE
upper-CASE
lower-CASE
IBM
CASE
ISO ANS|
(IRDS)
(integrated)CASE
CASE
CASE
CASE
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impedance mismatch
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ER



(1)

(data oriented)

(data abstraction)

(abstract datatype)

(type)
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(object oriented)

(object)

(class)

(instance )

(class name)

(instance variable)

(method)

(encapsulation)

(behavior)

(atate)

(entity)

(message selector)
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(message passing)

(generalization)

(specialization)

(inheritance )

(aggregation)
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part-of

(decomposition)
part-of
2)
Simula67
1983 Smalltalk-80
(object oriented programming
language)

Smalltalk-80 1983 ICOT (institute for new generation

computer technology ) Prolog
ESP LISP
LOOPS 1984 PPI Objectiv-c 1985

AT&T C++(Version 1.0)

(object oriented operating

system)

1988 KeyOS

(object oriented architecture)
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1988

1987

GemStone

LOOK

IBM AS/400

(object oriented database)

1988 G-BASE
ONTOS(Vbase)

(object oriented user interface)

NewWave
NextStep
UNIX GUI(graphic user interface) OPEN
0S/2 OSF/Motif

(object oriented analysis)

(object oriented design)

part-of
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ER

96



