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1960 OV ST DRR
I

n COBOL (The Short Range Committee, 1960)
o BiE0E
o Fortran (John W. Backus 1957)
o BEEE
o Lisp (John McCarthy 1960)
o NITX0gEE
0o ®BTUVITFEE:
o Z8—F+— (John von Neumann 1947)

Copyright(C)2011 Youki Kadobayashi. All rights reserved.  11/05/18

1970F4K: S B DU AT LDOERE

program copy (f, g);
var f, g : file of real;

=0 begin reset(£); rewrite(g);
*ﬁ; A = while not eof(f) do
1bj 9 \ 7 begin gt := £1; get(f); put(g)
end

end.

Source: Pascal ISO 7185

. BETOYSIVY
HELR)LTOYSIUY

L -n “Enter
d patt
c LIATATIIVYT

hes++ }
END( int nmatches, “found” }' /path/to/data

Source: The GNU Awk User's Guide

o T—ARAAR—RTOHIFIY

ML .
(Robin Milner 1975) - BERInTSIVT

i
i

P

parent (paul,
P

an:

c (X, ¥)i-
parent (X, Y).

anc(X, 2) :-

Prolog . o N el
(Philippe Roussel 1972) WEIOT ST Source: GNU-Prolog Manual
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1970 FERDET) T Fi%

o Jackson Structured Programming
(Micheal A. Jackson 1975)

o Entity-Relationship Model
(Peter Chen 1976)
Authors *«p Papers

o SDL: Specification and Description Language
(ITU-T 1976) :

‘T1001720-87

Source: Z.1T00 Annex
Copyright(C)2011 Youki Kadobayashi. All rights reserved. 1 1/05/1 8

1980F: A7z UMEM

o Smalltalk (Alan Kay 1980) ,
ATSrHMERTOSSI0Y U 1y |
Smalltalk{x <> ] ifFalae: [

o C++ (Bjarne Stroustrup 1986) e
AITHMERTRY 53V :
ifﬁ,%ﬂ EEE C t ODEE ,l% Source:  Smalltalk: A White Paper Overview
BWEE~DO/NA)L o

- Java (James Gosing 1989) XTI
AIOxYMERTRT 53T PR o it
LEEICh-B1EEITRT/4T T
Javafg v >
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ET T FIE(1980F )

o Jackson System Development
(Micheal A. Jackson 1982)

o Dataflow Diagram (Yourdon 1983)

Source: Development Methods for Real-Time Systems

Source: Just Enough Structured Analysis Chapter 9: Dataflow Diagrams

Copyright(C)2011 Youki Kadobayashi. All rights reserved.  11/05/18

©
©
o
f'I
P

S BFERAD

« AT HMNMER
+ o) FagsIuy

var httpRequest;
( duXMLHttqu t) { // Wozilla, Safar:

+ I hH :];I:. [l : €03
° T IN A else if (window. Actlvexob octy { /1 1€
/ =] } httpRe (uest e Activaxob ) (

ct("Microso Ft.XMLHTTP");

}
+ Web UI Source: MDN DOCS JavaScript

« ATT YU MER
+ EARETOI S0

XML o ﬁ*ﬁ‘ 1t7_\-\—9/\—x <2xml version="1.0"2>

<!DOCTYPE greeting SYSTEM "hello.dtd">

(Tim quy -I 998) jn 7“ \)7“ <greeting>Hello, world!</greeting>

Source: Extensible Markup Language (XML) 1.0 (Fifth Edition)
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. . [Cotient ]
o Design Patterns (Erich Gamma et al. 1994)

ETUT FIE(1990FK)

OMT: Object-modeling technique
(J. Rumbaugh et al. 1991)

OOSE: Object-oriented software engineering
(lvar Jacobson in 1992)

Booch method (Grady Booch 1993) ~ e o |

1 GraphicsBundle

+points

UML: Unified Modeling Language 1.1 e e
(The UML Partners 1997)

Source: UML Notation Guide version 1.1

winterfacen

o XML Schema (W3C 2001) ) . [
o RDF: Resource Description Framework (-~ A =]
(W3C 1999) ooy

Data modeling languages

Source: SourceMaking Design Patterns

Copyright(C)2011 Youki Kadobayashi. All rights reserved. 1 1/05/1 8

2000 K: RUYTLEEE

O

O

O

O

Domain Specific Languages (circa 2003)
EBRAVRRNSDTOT S LER

JavaScript (ECMAScript, circa 2007) | vietes e, arence {‘ .
AITCoMER + BBBETOTSIVT o e
+Web705 5305

Source: Rails Guides, Getting Started with Rails

Python, Ruby

FTTTHIEA + ERRTOS 53y
“/I)l/7°l:l’7 eV
PREFIX dc: <http://purl.org/dc/elements/1.1/>
SELECT ?title
WHERE { <http://example.org/book/bookl> dc:title 2title }

SPARQL (WBC 2008) Source: SPARQL Query Language for RDF
T—AR—RTOT 3307 + WebTOI S35

Copyright(C)2011 Youki Kadobayashi. All rights reserved. 1 1/05/1 8
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T T FiE(2000F 1K)

Eclipse Modeling Framework (IBM 2003)

B webpage [ - B web [£) webpage.genmodel 3
= name : EString ages ——— o) = Name : EString !
o title : EString page ™ o title : EString Generate Model Code
= description : EString = description : EString Generate Edit Code
= keywords : EString_ | © keywords : EString_| Generate Editor Code
’ e Generate Test Code
® Generate All
catlgones
5 Source: EMF Tutorial, Lars Vogel
E"Category
S name : EString
—
afficles e
B-Article & calendar

= name : EString
O created : calendar

UML 2.0 (OMG 2005)

Source: Dr. Dobbs Journal, Feb 2004
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20104 IRRMES VB F

o BRIZIELCE=ETY U FR-BREEE-S(41T77)%
EIRTDHEEADNKRDLND
o f51)
aA—H A2 A—TJx—XR: JavaScript
EoRXZXOTYY: Ruby
THEHESATS): C++

0 HEP1MSTATSLEE DT TIEARL
PANZEYS- (1R RSt b
(473, L—LT—9%F)
TJOJSEVJEBOXEIIMAT, BELEE(C
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VIR ITIE vs iREt AL vs EEEEE

O oo oo

sevvzy |

IN—KDTT

OS TIFTNEREEET WebH A MIESELY,
EHBTOTSLTITOEEAERT OSIFESELY,

HEEO Web AT A7 ICIE—BBHEGLESALME L TLVELY,

M5O Web AT 47T TIXIELWMVRITRIR IS EE,
E%?(igz%Aﬁﬁéﬁ?ﬁa HEZRIZTL—rIT VI RE10MIE
B Do

WIGIC A=D1 AL ERZEMBLEE T HRITEL,
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AT LRED TG AR

o Waterfall model 1970s
o Spiral model 1980s
o lterative and incremental development 1990s

2000s

o Agile development

Copyright(C)2011 Youki Kadobayashi. All rights reserved.  11/05/18

Waterfall model

Royce, W. W., Managing the
Development of Large Software Systems:
Concepts and Techniques, Proceedings of
WESCON, August 1970
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Waterfall model

o BRER
HEHOBREREANAGEOH T E~HEE
ERIFTE AW AE

0 R
XEdD
BRI EL., &<
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Spiral model
19804 fX: Waterfall model M LM BAHEICEHIND

4
Cumulative
cost
T Barry Boehm, A Spiral Model of Software
:"rﬁ"!:s Development and Enhancement, SIGSOFT
s«epsg Software Engineering Notes 11, No. 4,

August 1986.

Evaluate alternatives,
identify, resolve risks

Determine

objectives,
alternatives,
constraints,

Risk
analysis

Risk
analysis

Risk -
analy- | Prototype
| !

Requirements plan ——— ~Si_mu.La:inns, models, benchmarks

8 Concept of
lif le pl
-cycie pan operation

Commitment
partition

Review

Detailed
design
T——
B ICede
| unit |
test I

Software
product
design

requirements

Develop- Requirements
ment plan | validation

Integration
and test
plan

Design validation
and verification

I nlagra(ionl
| and test |

| Acceptance |
test |

Implementation

Plan next phases |

I Develop, verify
next-level product
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lterative and incremental development

{5l : Rational unified process (Rational 1998)

Disciplines
Business Modeling
Requirements

Analysis & Design

Implementation

Test

Deployment
Configuration

& Change Mgmt

Project Management

Environment

Phases

| Inception||  Etaboration ||  Construction | Transition |

Const || Const | Const || Tran || Tran
| mmital || b #1 | Elab 2] Canst | Const | Const | Tn | T

Iterations

Source: The Rational Edge, November 2003

Copyright(C)2011 Youki Kadobayashi. All rights reserved.  11/05/18

Agile development

O

Agile manifesto (2001) FERZIZZIFIEND LS 1 -

Rational unified process ¥ &% %

O

2001.
o XP

K. Beck, “Extreme Programming Explained: Embrace Change”,

Agile development
A. Cockburn, “Agile Software Development”, Addison-Wesley,

Addison-Wesley, 2000.

o Scrum

REFMTNEAS - BPARBICESBARDOHMFAFED
Lr—RRHT 1 (1986)

Pete Deemer and Gabrielle Benefield, “SCRUM PRIMER: An
Introduction to Agile Project Management with Scrum”, available

online.
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11/05/17

11



Inputs from
Customers, Team, B f‘] & Ii
Managers, Execs
s 5% Daily Standup
HES Scrum Meeting
Pii Master
vvv &
Produ@)wner e T 1-4 Week II i
Sprint Sprint Review
1 List of Team selects 1 Task
require it Breakout
| ) = 7
4 _business value can commit _
(highest value to deliver by Sprint
| 6_at top of kist) end of Sprint Backlog Potentially
. ‘ —— No Cha nges Shippable Product
- Planning : : :
Product - (in Duration or Deliverable)
Backlog Meeting fﬁ fﬁ &
Sprint
Retrospective

Pete Deemer and Gabrielle Benefield, “SCRUM PRIMER: An Introduction to Agile Project
Management with Scrum”, available online, 2007.
Copyright(C)2011 Youki Kadobayashi. All rights reserved. 11/05/18

AERIZBENDFEEHN

BETHONMBDE

o JAtRRE
Robert Schafer, “Deeper Questions: The Metaproblem of Large
Organizations Developing Complex Systems and the Limits of
Process”, SIGSOFT Software Engineering Notes, Volume 30
Issue 4, July 2005.

o ETIVRE
A. E. Bell, “Death by UML Fever”, ACM Queue Vol.2, No.1,
March 2004.
A. E. Bell, "UML Fever: Diagnosis and Recovery”, ACM Queue,
Vol.3, No.2, March 2005

0 P—XTIOFVIRE
J. Spolsky, “Don't Let Architecture Astronauts Scare You”, April
2001, available online.

o Y—ILRE
CASE?
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JOtX
A

CPI (Continuous Process Improvement)

s O R E

> BRI
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- VAT LRAREGERDEE
e

Evalvability, n ration
fousability ’—]—“ torprise Integratio Intograted Systems
Objectoriented and Software
methods

Engineering

Jrowth, of systems
:

Collaborative

Structured
Methods

Spaghetti Code

Concurrent, risk-
driven process

HCI, COTS,
emergence

Larger projects, |
Weak planning &

Hardware
engineering Software craft

A Factories environments
" (M

architectures;
System building
by users

Lack of scalability— Aapld change

Skl

Shortfalls
Model
Dom:
understanding clashes
scalability
Hardware Engineering Cratting Formality; Waterfall Productivity Concurrent Processes. Agility; Value Global Integration
1950's 1960's 1970 1980's 1990's 2000's 2010's

Figure 6. A Full Range of Software Engineering Trends

Source: B. Boehm, A View of 20th and 21st Century Software Engineering, ICSE’'06
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27

B

o Unit test; B8 ED/NSGER TEASGEYIC
K EET AR

FIEDOLLEL: TAE

BEE G HIEHE: IEEE 829, IEEE 1008

o Regression test: 7OJ L EIEIZKD/\T FIT
DEEETAE

5l : Mozilla Tinderbox

0 Fuzz test: AAICEET—E2FREAIE. /\T
HIBODEFEXTAK

M. Sutton, “Fuzzing, Brute Force Vulnerability Discovery”, Addison-Wesley, 2007
IOV T TN IF—RICLHMBURERFE BRI =7 —2avX
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INT DIRIEA~DERYHEH

0 ETILR—XRE (Model-based testing)

0 RELFMILTETIVERLRL, ETANOREFIE-EREELHYT
BHIETTAMERDBEEE. ME DR LZBIEY

o — IT'Splral [— Informal Specification or Requirements |g¢— — — — —
e e
FIITRILTIHEl | aer F '
|
l |
| |
Model |la————————= P Feedback-— |
Feedback | : |
________ H
. b
Generate : |
‘ v '
Test Sequences | Test Oracle }—155\1&—» Verdict: Pass or Fail
[ i
Observe |
1
. Control
Source: Model-Based Testing, i
MSDN Library Implementation |l@—————— —Feedback —J

11/05/17
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VIR TEHAFEIE#D
RiEY

The cone of uncertainty
m THEEMED M

4x
= 2x \
£ s N
5
= 12% N N—
= 10x
£ 0.8x
g v
Z 06k ,/
=
0.5% /
7|
025
o L
T aRb. HE - -
s~ aquirsments me
0) ‘j: (=3 % Tnitial Comgplate Softwars
Concapt 50 Complat=
Details
Approvad User Interface Da;x;lc
Product Dasizn C ompz e

Defnition Complat=
Source: http://www.construx.com/Page.aspx2cid=1648
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TR REC ER MO L DHETE

o HEHEE

o A—R5—X

o Ab—1)—

o WebR—o

o DBT—J )L L

0 93X

o LiR—bk

0 AAT7ATRYIR

0o TAMT—X Cost =f(Na, Nb, Nc, Nd, Ne, Nf, Ng)
O _ Days=g(Na, Nb, Nc, Nd, Ne, Nf, Ng)

BET—RITHEDUNTA—FHE

¥k 2 B #EYF%: Cocomo I, Function Point, SEMA
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7oy aviRA Uk

o External inputs
ANTBITA—L . FATATRYIR FlEMESTHE
External outputs
AT AHEE. LR—k J57. §lfMESHE
External queries
T—HREDAH A
Internal logical files
COTATSLAHIET H5T7AIL
External interface files
thDTAT S LMOFIEHT HT7MIL

O

O

|

O
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11/05/17

16



N > N Y AN N
T7o9aviRAUkE
ISO/IEC 20926 Software and systems engineering -- Software measurement --
H IFPUG functional size measurement method

HRAILE-BUCEHEICRCERBENTTRIIZRDHS

Complexity Low Medium High
External Inputs x3 x4 x6
External Outputs x4 x5 x7
External Queries  x3 x4 x6
Internal Logic x4 x10 x15
Files

External Interface x5 x7 x10
Files

Source: Steve McConnell, Software Estimation: Demystifying the Black Art,
Microsoft Press
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AT LERNDE: COBIT

Control Objectives for Information and related Technology

O0OO0Ooooooooaoao o

DS1 H—ERLRNILDERLEE

DS2 H—K/XA—FT/DH—ERDEE

DS3 MREEF /N TADEE

DS4 ##Ep7%H—E XDREE

DS5 Y RATLtFa )T DR

DS6 #FA DL

DS7 FAEDHE LHHE

DS8 H—ERTRIEAVITUIDER

DS9 #rEE

DS10 HREER

DS11 T—4EHE

DS12 MEMIREDEE -
DS13 A AL —>av&E S T o

http://www.isaca.org/Knowledge-Center/cobit/Pages/Downloads.aspx

VATLOEHR

Configuration management

AL
Operation management T Performance management
ERR HEBE
EE — =i
Physical management 0 7\_f . Issue tracking
%Eiﬁ E:EEE
BE BE Are they
- F—5 - measurable?
£ controllable?
5 - scalable?
ata management .
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]

E. Gamma, R. Helm, R. Johnson, and J. Vlissides, Design Patterns:
Elements of Reusable Object-Oriented Software, Addison-Wesley

74?2‘9‘7;%;5@a:afswémuﬁﬁa)f:mw-ﬁfwl\°9—>, YIRINUHHYT
T4

K. Beck, Extreme Programming Explained: Embrace Change, Addison-
Wesley

XPTHAMN)—L-TRI ST A —EILERFTANS ETVITalr—
vav

Steve McConnell, Software Estimation: Demystifying the Black Art,
Microsoft Press

VI 7 RIEY -- A DEERMEREENT . BEBPYINIL X

Per Kroll, Bruce Mac Isaac, Agility and Discipline Made Easy: Practices
from OpenUP and RUP, Addison-Wesley

oA ILHREDBIRAEQ0DARNTSHOT4A, TRTAE—=T7H 1R
Rick D. Craig, Stefan P. Jaskiel, Systematic Software Testing, Artech House
ARV IrD 7 TANAM., BEBPH Rt 42—
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