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4 “Software Engineering is systematic approach to the

development operation , maintenance , retirement of
software” (IEEE)
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’ Software Engineering
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Software Engineering

AMBINITADNAANDS
Computer Science

(CS) -

(Souinnfanior ety
13l

Asst.Prof.Paijit Suksomboon

Organizational Izsues
& Information Systems

Application
Technologies

Software Methods
and Technologies

Sysilems

Infrastructure &
@)

Computer Hardware
and Architecture

’Web browser, Databases, Search Engines, etc.

Design and Develop all Types of
Software from systems infrastructure
to application technologies.

perating System, Communications programs, etq.

Theory DEVELOPMENT Application
Principles ‘%‘ Deployment
Innovation Configuration
More Theorefical More Applied
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’ Software Engineering

AHLANG NV IINYINTADNNAADILLAZIFINTINDDWEILLS

aansinaansuad (Software Engineering)
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Software Engineering

e

Organizational lssues
& Information Systems

Application SE’s main goal is to develop systematic
RESI - models and reliable techniques for
3 S < - producing high-quality software on time and
')ﬁ')ﬂ‘i‘iﬂ‘ﬂ'ﬂwﬁl:l')‘i Software Methods within budget and
Software Eng|nee ng'd e SE people are interested in designing and
developing information systems that are
(SE) ‘ Systems appropriate to the client organization
Infrastructure

Computer Hardware
and Architecture

Theory DEVELOPMENT Application

Principles Deployment

Innovation { } Configuration
More Theoretical More Applied

SE
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Application
Technologies
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Software Methods
Com puter and Technologies

Engineering mm)
(CE)
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Software Engineering

Organizational lssues
& Information Systems

Syziems
Infrastructure

Computer Hardware
and Architecture

Theory DEVELOPMENT

Principles
Innovation

More Thearstical

CE

More Applied

Application
Deployment
Configuration
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Software Engineering

CUURIINULNE

Information System

(1S) -
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Organizational lssues
& Information Systems

Application
Technologies

Software Methods
and Technologies

Sysitemns
Infrastructure

Computer Hardware
and Architecturs

1S

Theory
Principles
Innovation
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Qf Software Engineering

Organizational Issues
& Information Systems

Application
Technologies

LVIﬂ‘Iu‘Iﬂ&!ﬂ’] ‘jﬂul"ﬂ Software Methods
Information Technglogy""***

(IT) -

Infrastructure

Computer Hardware
and Architecture

Theory DEVELOPMENT Application

Principles ﬁ Deployment

Innovation Configuration
More Theoretical More Applied

IT
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Qf Software Engineering
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’ Software Engineering

HaUsznuYINSIdINTINda W62

n1siansanganaulsidunszuiuniawda (production)f
U32noua0NanIINTIN64e) LNDRINHAAA i daWe4g
(software products) msviiiansanlunaazdadunaiiaay

1n3407861en (support tools) 7inITINISABNRAAD IR
1in33p leiaue 14

Software production | sy | g fware products

processes
Support tools Market places /
/Environments users
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’ Software Engineering
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Q nszuumaaanan bild SDLC (System Development Life
Cycle) ‘nunwwmian w51z SDLC fualpauns (phase) fan
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Qf Software Engineering
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Qf Software Engineering
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Qf Software Engineering

ANHUSUNNIZUIUNNTIFANTINTINGALLS

(0]

(0]

Understandability : {nsfignuaauiuaueanszuinnside
nIaazeaansan e

Visibility : vihl¥fanssunszuiunmsiaauizaifosinnsn
NauiuINMBUen ladaan

Supportability : ia3esdethsnsianssngeneins (CASE)
NI ERTURUUAINIINATZUIUM T UL a La
Acceptability : nszurumInmuuasnasapansuLas ldlas
Ayt lunsnianaasuviseneig

Reliability : ﬂ‘i‘”‘lJlufﬂ‘iﬂﬂ’e)’e)ﬂLL‘iJ‘iJGl‘I/LLLLL’JVIN%Q@]’HNN@]W&W@
PRINIZUIUNIIONNANLRBNNOUTIIEFINRFDANNEAANAIAY B
naaSariaonsing
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Qf Software Engineering

ANHUSUNNIZUIUNNTIFANTINTINGALLS

o Robustness : nszuiumssansarinanues lausduinddamn
Tsiaamsaiiindu

o Maintainability : nszuiumMIzENIRTIRUINSINDABLRUB
MsUasuLUasanusaan I ve9eIdns

o Rapidity : nszurumssmnsavinldsauauniaima laisiu
nAsduuuamanwasyosyo w3 (Software
specifications) anmuiua
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Qf Introduction

ANV PINGALLYS

(1) w13 vunpswdeldsnsunaniuaasnndssinnivin v
AN ARSI L6t

(2) wawsins (Software) vianufia dadss wis lsunsuiuen i
fUeN o) vadmaniaedvinau (Telling the machine
what to do)

(3) waneLg BUNANN SN LlUBINsaIuaNNISIU Y4
auUnsaitadana1ee) i Modem, CD ROM, Drive 1iludu

(4) wawsas 1{ludnes liviududaes L e uasudmsanuves
Ju lé Gesinedu andauns (Hardware) fisnansadudias be
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Qf Introduction
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AN M5 03 USUIUAsU LaasHa rIeRsnatana

2. gdandilrifeinTasilenne lWAanindaei
anwuzine liifanaadmel lapazvitnirmmdeuduiud)
AIUANABNRNADS sruuRITaune niatdufandrolunnsg
85LATAIUAN 15NN o FINERAMITATAMAININARA
fnranaanaIsinailde donarnsaulna (information)
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Qf Introduction

UNUINUDNTONALLYS ¢
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g Introduction

aMsNTRYaITaneT :

(1) wawdursanWanimiadanmslmiatu luldiiannnsnia
TuTlssnunsasudnia
ATIWANUIBIWGLLITDIIAATIUAUAITANHNUITITALLIT LG
ANMNANWUSIZUIIAULAZNUAGDIVINE9AY 34 lua1n19n
JamasnuaaWens lunuudofuiunanansans 16

: ganstlTanianmsliiiadu (engineered) laildnnnaadu
(manufactured)
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’ Introduction

AnaNTGVaITaWeLT :

(2) awansiag lfnnrse
FNIALTHANNINNUSLLUDB NN (Bathtub Curve)

_ Wear Out
Failure Infant mortality \

rate /

Steady State

l

Time

>
ATINUACINDBITIAIVNANIEAIYDINT )

5’
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’ Introduction

AMaNTRVaITaWLT :

(2) aansiag ludnrse
PanslTHaNNENAUSLUUaaNAG (Idealized Curve)

Increased
Failure rate
due to side

effects

Failure
rate

Change

N\

Actual Curve

Idealized Curve

. >
Time

ATINUACINDFITIAIVNNANLEAIYDNYD
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’ Introduction

AMaNTRVaITaWLT :

(3) ansunIINTaWsLITMAN lFnaasnesdlsenoutios
(Component-based Construction) teinsNaag<NaanLLUL
MHNANMNADINTVDIRNA T UKD (Custom build)
ezjﬁﬂuuumaqm‘swmm‘mma AN ANINLUUIIIIN TN DA
wazldsusenaudinoa duLadTWINIATIFIULATANDUDN
mMsifensasmsn ldnu léviud laosulsznaumaitiuido
pnvindumnasgiufsansathn i lunsesnuuuszoulng o
16 dailusesndivesnszuiumsiaingsu
uegawsiiiad nseanuuulaziauRIulIzna UV TaWALLNY
W lanansain I luTdsunsudu o wiasudulussdunis
i wrienan AN wutaueW WiemIfinnefoaIdu
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Qf Introduction

yiiavassawduaaeu ly

(1) aanduriscun (System Software)

fo ya l)sunnidouduiiousnslusinndu < 94

- 91 lasse s saunandudou uamnue Le

- AANAAADAUTNTALITOENNLIN

- @l lanud ldvain o au

- dewhaunae ¢ atawsan o fAueeusu

- AIBNIANNITIANTTINLIAN (Schedullng) a@ummwmm
(Resource Sharing ) uazmI9amMsnIZUIUMN IR

- deslddumasinanmausnvanedu

(2) wewWsiurddszune (Application Software) |
do ludsunsuamenmd Muddyvianizia ddeuaidanaidadaiilinms
dasu lanemsusmadamsen 9 uldlesszain
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’ Introduction

yiiavassawduaaeu ly

(3) wawdurfiBIiaInIsn/Anenasas (Engineering /Scientific
Software)

do vandusidnidudunenisndiolunsaiulim Gnsldauiaas
AMUATINEFAT 2o AR LAzdU 2] TINAINITRDIIZTUY LAY
dULADIUATIWDU

(4) wawsu4ie6in (Embedded Software)
fo dawasndsdog ludndndmal niadiszuy J LIwe liaunsald
LRZALANSNHMULLLAZHINTIAN 7 LT IUIDANNREAINLLAK LT UATa6
UL

(5) wansirsanunanaa (Product-line Software)
fo awesAdaNNNEN S RrzING L L ldfuandtananeiii wazsdn
win ldmedunisaaia laun Tdsunsudszananad ldsunsusidsadin
Tusunsuna@dn Tdsunsudanmagiudons ueu
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’ Introduction

giiavasransdiTmuauly ;
(6) Juwewwiiadu (Web Application)

fo BaWdusNnvounanulszandiSsUnuuNdeAsa ualau
saaune lao lddaanunaznnidniianta

(7) mann‘iﬂfyfy’lﬂ‘iuﬂHﬁ (Artificial Intelligence Software)
fo s U se lovianndanasini luldidesnsan wauddamienn
LAz dUdaUNINNITIATITUA U IMUDUA T ) muﬂ‘i“’Qﬂ@ﬂu%ann’i
MRS
- Anonmavineue (Robotics)
- szuudifuana (Expert System)
- m339 vy (Pattern Recognition)
- Taswwhedszanmiiisn (Artificial Neural Network)
- MAnNRUNnY (Theorem Proving)
- mMaauLnd (Game Playing)
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Y] a a S 'y
ﬂ']']NVl']Vl']ﬂVllﬂﬂﬂlﬂ“ﬂ%ﬂU“ .

(1) m3dszaana lénnil (Ubiquitous Computing)
mMIvaveuasate 15ae (Wireless Network) UNRAINN A I UL
n3za1e (Distributed Computing) atinaunviasy 1n3ansvendiasiades
s 9veandusildau lduuiadesdaifin q danafeasiu lady
AN INnsULuLTaR3 a1 l5dadia

(2) dBunaiiia (Internet/ Net Sourcing )
Tanwes WWW  1fudnduiadeusidudnivanunauniaes Wniaing

PaWs 1T e enniladuAheLasiudy wasyin Ll L lan 4
N levinfssiu
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Y] a a S 'y
ﬂ?ﬁuﬂﬁﬂﬁﬂﬂlﬂﬂmu1uﬂ%‘quu .

(3) Taswuaresa (Open Source)
luttuimadamssisduaiiv (Source  Code) virlwildsmnan
Usuaouszuuldasafuanudesnisuesaues daindennsiiudnbe
gandL2SEnHae i ardasmafiosdou iaduaivddisrasuinlas

Azt 3ua ludied wazies s Ll My hdmsidfoundasey s luldsunsa
Teensdiatan

(4) wiswgfisnalvs (The New Economy)
ﬁiﬂamwﬂaummmu@m@miuuﬁlmnqﬂmwmimw 1990 azenu
shoanuinalugindunalssui 2000 (YTK) v l¥iiausuaszuinuay
Wolnasueghisna lud ldane ldudn uaanuiuasuduioaasuduuss
lansalvid uazazaae 9 3TN oE4TN 9 LazNIZABF Iszaun g
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Qf Introduction

ANIIMBVNUNIFINTIVINGALLT fD

“A1911 3 SN RHEWUDWNRLATU LB IUWANNRZAIN L UNTT
fasiadasnT LAz INIZWRUS/UIMS lnszaunatu las 14
Luda 1’

G NNynme vd ¢ G9inaINN FeARAIAUNNLVNKAT L 16
ANANTY LW 1ZLITIAIANAAINANTZNU U8 b La lu Sl
HeinIaInsBaWELLISTRINITNILIASTHNNS N L6 laun1TL5H
nszuIunIsAIINIsadSudaouldidrduimalulaii
waoundas la luauiaatneainin
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Qy Introduction

5 Jadundasdriialudiianssngandins

(Five Different Aspects)
padamduiainssuaensn sanansand lulapndanms

MEAMAIRASLAZINIINIADNAUAD S LAARUA A LNFINIT

duiAun5 e 911 Laseganans (Economics) N13IAANTT

(Management) w3ail5uan (Psychology) 3sdasuaas liiud

WLVAAIAINTINDOWGLLITALADINAN TN

1. el i@anand (Historical Aspects)
2. muiasrgne (Economic Aspects)
3. unsurHine (Maintenance Aspects)
4. scrumianvillazaanuuu (Specification and Design
Aspects)
5. ghudindpullsinau (Team Programming Aspects) ’
LPRU
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Qf Introduction

1. dadsaudszi@anaad (Historical Aspects)

IFact szuy lWihanansnan le uads lddaovissuuiSudauas
ITrue szwIUAENIANS L6 uads ldivhduAssuudfudn 3w wadnsens
NMINNINBNES

- NATO Study group in 1967 coined the term “Software
Engineering” A conclusion : Software engineering should use the
philosophies and paradigms of established engineering
disciplines to solve “Software Crisis”

- Software Crisis : Quality of software ware generally unacceptably

low and deadlines and cost limits were not being met.

- Why then cannot bridge-building techniques be used to build
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Introduction

1. dadwaudssi@aand (Historical Aspects)
- First major difference.
AMFNTATIANITNIUIU ) Auiainssuaansis fulnansenuiiianms
M IAARIVBIRIANTAUMN IANAU LU
Civil ==
- MIRRNLULATAMTNANANNLRaNBUDINUIHI
- HANTENLNNM IRz ASBEIILAz Az At o UL SpURaU lXStenu
WWoveiiennlang sz
Software ==
ruulfiAnisan 22 lugnii IR s Seamaaanule
- ieifiansaw, A lufdudngulae o vewenfssranisan la
- drdannsvendursionadueandsdaiiioluldifenrsanpas
«uudfianmsudeuiviainslusuerasuandailesiu lu laifiansws
YBFZWIU LG 712 FINNIDBATEAUANNLTIVIYAIUIAINT TN
aRWLLISIABLIYNALIAINTINAUDUY L6
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Introduction

1. dadsaudszi@anaad (Historical Aspects)

- Second maijor difference.
szriemsUiudsvthssdnsuie ldaewnudussvudfudnadlssinsamw

M3t edneszu Snaniumaiios malvad, desuansonsnndn o
won o, YSumuauu udu 44 v lilasswadudfoundas

- uaguiansrendlTdesSuifounsdszananassuulfuanns
oy time sharing annuaeszuuAsanasnIsuuanaiu e dsanad

wavin Lt Aanatdasundaslasess ld
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2. Jansauasugiia (Economic Aspects)
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Qf Introduction

2. Jansauasugiia (Economic Aspects)

- UUAEINUANMHRNAU T IZAINIAINIINDNWGALL LA INGINIIADNANUADT
> npMInaniaaTaanu lunsnaasewsilSavianvae deenadun lu
Aunaie 1 ldasnsidains
> JennsuaandlTazamu lapiiannaianild o wazmisnmslvidseuda
A ldnsunniae

Example!! Currently using CTold discovery that CTnew produced in
nine-tenths (10%) of the time. Common sense seems to dictate
that CTnew is appropriate techniques to use.

But!! The economics of software engineering may imply the
opposites.

- One reason : Cost of introducing new technology

- Second reason : Economics of Maintenance
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3. iaRpmumatirnine (Maintenance Aspects)

- Life cycle : (waterfall model, 1970s) : seven broad phases.
1) Requirements : clients ‘s requirement
2) Specification (analysis) : the clients ’s requirement are analyzed
and presented in the form of “specification document”.
proposed software development .

3) Design : design 2 process
> architectural design - broken down into component (module)
> detailed design - designed each module .
(resulting design document)

4) Implementation : coded and tested.

9) Integration : combined and tested as a whole.
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Qf Introduction

3. iaRpmumatirnine (Maintenance Aspects)

6) Maintenance : includes all changes to the product
-> gpecification document. Maintenance includes :
- Corrective maintenance (or software repair)
specification unchanged.
- Enhancement maintenance (or software update)
specification and implementation of those changes.
Two types of enhancement.
(1) perfective maintenance : changes that client thinks
will improve the effectiveness of the product.
(2) adaptive maintenance : change that environment in
with product operates, new government regulations.
7) Retirement : product is removed from service.
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3. iaRpmumatirnine (Maintenance Aspects)

Approximate relative costs of the phases of the software life cycle.
(Stephen R. Schach, 1996, P.11)

integration
8%

Specification
(Analysis)
5%

Maintenance is so important,
a major aspect of software
engineering consists of those
techniques, tools, and
practices the lead to a
reduction in maintenance
cost.

Requirement
2%

Maintenance
67%
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4. 7338 UN1I NI ZKILLazZ DN

(Specification and Design Aspects)
- Software Professional : HUMAN

Larger Software Projects
500

en lfanelung
IANTITDNAWAA
(Relative cost i
. 100
to fix fault)

50 - *

Smaller Software Projects

20+

I I I I I
Requirement Implementation Acceptance
and specification ) ) Test _
Design Integration Maintenance
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4. T3pd U A NLLLaZ UL
(Specification and Design Aspects)

- fufisanudanaaliuszning requirement phase  Aazfinavialififia
PFaRawa1aa1nu L specification, design and the code.

- e lsiann ldadsldanusdaaniznsiansiilazeanuuy 1w
FoRaWAAR1AA 16 lUFIUNUABULAZ AR L6l

- madenzdiilazeanuuy 6@ azsnansaanadldaipuesnistnsesne la
10% uazaansnana Liaelassin lafe 7%

IS HINRATDRAWRIS LUNITILATIZHLAZDDNLLUL 16 AZRINIIDRG
Iudedanaialassin ld 6% -7%
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5. thspduiiandoulysunsn
(Team Programming Aspects)

- adpAfinasetsz@niawiazan l4ine (Performance-price factor)
= af MUfuEM s ludaudde x anldane CPU uagiiioanudvan

- ARNTANTHANARWS FNTINRAM L6 lunaaanRaasatUasunlaa 11
g4 Msnuasasdyssindawddu aanuilesas a8 l3Aau a46ns
MIINIRmIINsaLs lumssunfadmaivesan 1a nanfadmaiiuoielsd
dosnnidou lasuaaa luaimvua asuiladuidesdiislsznssaviede
frdoulyaunsn Narseziau lasauidn) wiefiau 3ainanzan

Example: shndasdaaiinazansaaumelu 8 ideu uatwaiun lapiinidau
Tusunsaied 1 au azdadldiaaiis 15 D3sazanysal
Ans A IR DI T UANINNNZRN.
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5. Team Programming Aspects (#9)

- aglsfenn dusmislassnsidesnafindwan liinansanluuaas
ATZUIUMINU Lap D12 L Inaiia [N IR UANNNENNU S sz Na /W
1NRM3aaN 119

- swdwhwhiindeullsunsudessansasuiumeéu  interface  and
communication.

- Example:
> Somchai and Somsri code modules P and Q respectively, where
module P calls module Q.
> When Somchai codes P he writes a call to Q with five arguments
in the argument list. Somsri codes Q with five arguments, but in a
difference order from those of Somchai.
Ans Fault or error result.
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5. Team Programming Aspects (#9)

- amiiny
o Design problem
o Often changed after coding commences
o Notification of a change is sometimes not distributed to all members of
the development team.
o Poor communication 15 ah ‘*‘ WHAT PEOPLE

eberd  successh, X

-  Tip of the iceberg

WHAT PEOPLE
DON'T SEE

694¢
Dedication —@
Hard work :

ey i 94 55 Gy O N

However, considerable Rrcichence
proportion of today’s software A

engineering must also include ,

. . Faulu.n
techniques for ensuring that

teams are properly organized :
and managed. \

Sacrifice \vo "
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AU Flowchart

1. WoudananunmIdaan NN Eiduaaa (nza )

A'lssgnsd dnsnHsauay

1Ay 300,000 unn gINLIY

tAu 300,000 un we'lsitAu 3,000,000 un 15

1Ay 3,000,000 unn auld 20
RRIHAN

Juanr 300,000 uw -> w@unE 0 un
Jueanr 500,000 uw -> Wwunid 30,000 un
Juen 5,000,000 v -> &unis 405,000+400,000=805,000 un

2. JWeuldsunsuans Delphi sudana3iindon 1
(s ludu Soudanvinii)
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