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4. szpzilalasens (Project Closing)
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AT lumIusmislasns

1. madvudaiaualassms (Proposal Writing)

2. MIMHLRUILazIamInulasins (Project Planning and
Scheduling)

3. masznamsdunulasims (Cost Estimation)

4. msfiamnunaziinuulasins (Project Monitoring and
Review)

5. mIaaanuaslisiiuuaaing

6. MATBULAZUNFUDINLNU
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1. madsudaisualasins (Proposal Writing)

fusnfidasrinde iisutaisualaens (Project Proposal) ushflulauasa
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2. MIMHURULEREIamIRNUlasems (Project Planning and
Scheduling)
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2. MITHURUILAZIaMIRNU a7 (6)
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1) Gantt Chart

iiadulas Henry L.Gantt Tutl 1917 lddamsnmsinaululasins
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fisn : www.answers.com/topic/gantt-chart

2. MITNLAULRZIaaTINU a9 - Gantt Chart

Monthly
‘:.T“?h:f_ Description December January February
1 Write test requirement A b
I
2 Secure iremants approval A hd
requ PP . ——
3 Design test A /
an B
4 Prepare document review £
]
5 Conduct user test L A 4
. I
current-date E :
6 Tabulate resulis A
e —
Key:
25 DEC
original start date of
N completed date inauguration
. ::mﬂn: — ariginal finish 4 date of
Ppag * date completion
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#is : http://www.codinghorror.com/blog/2006/11/microsoft-project-and-the-gantt-waterfall html

Gantt Chart (d29tiN)

Task Hame Jun 23, 96 Jur 30, 96 Jul 7,96 Jul 14, "95
Fls[simlTw]|TIF|S|SIM|TI[TIF|S|SIM|IT M| TIF[S]|S|MIT IW]|T[F

= PLANNING STAGE
Gualily Assurance Plan
In-Stage Assessment
Priogect Plan
Stage Exit

= REQUIREMENTS DEFIHITION STAGE
Requirements Specification (draft)
Capatty Planning amnd LAN SLA
In-Stage Azzeszzment
Continuty of Operations Plan
Progect Test Flan
Acceptance Test Plan (draft)
Requirements Specification (final)
Stage Exit

= DESIGH STAGE
Deszign Specificeton (dratt)
Complter Seturity &nd Privecy Pian
Integration Test Plan
Traring Plan (draf)
In-Stage Azseszment

Carndes ol lnn Manasomard Dlam

https://www.smartsheet.com/c/simple-project-
management?s=187&c=3&m=3103&a=27034057387&k=project%20software %20process&mtp=&adp=none&net=d&dev=c
&devm=&plc=techforum4u.com&gclid=COjno7yGvroCFYLtpAodsm4AuA
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2. MITHURUILAZIaMIRNU a7 (6)

2) PERT/CPM

PERT (Project Evaluation Review Technique) ifluinaiialums
Sianvindadamidunaides ldlunaaciansvedlassms lasuaas
Wunwumwianssuidonlosiuludinwacveuniatne

CPM (Critical Path Method) flumaiialunmsiianzvitdunaie
fianswingd lasuaadinunwiaIatnavesianssuiduiu ua CPM a2

IeAGBdanatIUNaN Lasiduanas

2t l9fimu PERT/CPM  sasauflumaiiaidorduiwnesidfaadsesd
@y lapdaaiau da mssuimmidunsingdlumaduiiufianisa
e liduimsdnm [dvawdnume 1w
a & a 1 a . .

- A MIAVIAAzNaINIIN (Time Earliest : TE)

- At igavasuaasfisnian (Time Latest : TL)

- szpziIRLdadaIm MUY lams

- Moz TNUIdadasn TN la NS
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2. MITNLNULRZ A TINU e | PERT/CPM

Ay NINTIN NANTINNDUNIUN

1 | 92U5WaNNADINNT .

2 | 90NN 1

3 | 99nuuuwniingg 1

4 | 20NLULUFIUTONA 2,3

5 | avienang 4

6 | Iuuldsunau

7 | nesauldsunsw 6

8 | Gadali/sunan 5,7

PERT :uiutamIsuiulawnis
CPM : uiuan e lumsaniiunlasns
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2. MITNLNULRZ A TINU e | PERT/CPM

. fmammnqcﬂ (Critical Paths)
AomuNuUAgszozIMNNEMUIUARA D4lassnsuileanadsnoanu
Angaannnmanenu a
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AIDHNATHU
NAINTIN fansnidousSanau 1A (fand)
A - 2
B - 1
C - 1
D A 3
E B 3
F C 2
G D 3
H F 2
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MaNlaTma |
: snavh ldaonmassfanssunme lussanuingaie lflassnssi Saau
nanf lamvua 14 [ drdesmsldlassmaaianmalu 28 4u ]

S ﬁanzwﬁﬁm JzpzIA (1) ﬂjlﬁajwafl‘lu,ﬂﬁi‘iq

\®5anau 1 e fiansnea 1 Tu
A - 7 6 150
B - 8 6 75
C A 9 7 200
D A 11 9 125
E B 8 ) 115
F B 10 7 100
G C 13 11 200
H D,E 13 12 100
| F 14 10 125
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MaNlaTma |
: snavh ldaonmassfanssunmelussanuingaie I lassnssi Saau
N ldmvuald [ ddeamslilassmaaianelu 28 u ]
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3. masznanmsdunulasims (Cost Estimation)

TFofine lun13U sz

» AUzt AIAUNSNEINT a1 18 LAYIZEZLRN
ANAUNT A9dBUIERUNI0E TONARIRULNG LAY
mmmminﬁlumiwmmmmammﬁm

»  msdszanamsiioudesiuanudssduiannmsyszanm
M3 2191 ldgana lnvuaunmedumsnanwu 1a

= Tadpiduansznusoany lutviuou
¢ anududounadlasens
¢ ANV LIATINT
*  9reuaNN luttnau e Iu lasaasn

s AUz g aNnuassudLazen 14é
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3. masznanmsdunulasims (Cost Estimation)

VAULUOVD-FTOWGLLIS
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3. masznanmsdunulasims (Cost Estimation)

A leiiadulumswann uwuadu 5 naw de

(1) Computer-related : e1ldapvesaniaurs uazvendsniade/
Jam lumavannlassna

(2) Facilities : e ldenedusssadlna anuszansuis lunawamn
Tasenu

(3) People : dldaendesaneldfvuaainsludinnu laolszanmnisain

mmmwmmumama\mum\mm‘sﬁhj (effort)
HNIELIG) 752.4,7\/@ PINEIN TN maum INTIEAIA 57NNﬁ?/HE]£/ﬁUZ7§7 aﬂau

(4) Project complexity : enldsnlasdannanududoulunmswemn
AMUIUINLSHIUVDIU DN TLAZINWIUITULH DB ANIW T 1A59n13
(5) Project methods and tools : enldawludusnasgiu, Tuasuns
ANTiuAINTIN 1aNF15 MstauLlas 59355 Hnsou 1y

din (e ldaeiiudsed lumswain)
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3. Cost Estimation

y14lasiniseradedldain ldarnnistadszinsiainlunisviiau
(Productivity) G4visnafiawai ldanmsuiaanuaesuaains iulasanslu
MUIMMNGEUNUKSdaa 519U 94 Productivity Yo ldanduiuviiiaves
NUARE 16 (Size) mseeduiuandesns 4 lunawia (Effort) 2198
muenilu Person-Hours w38 Man-Day w38 Man-Month fi la

Productivity = Size / Effort

WHIUIMA ¢ 313at3iaandwaunigvasnuIztdusdssindadnuau
FudnEa 1a uesansisIannvuIavasronsig

A5 lumsinvuevesonsdiiag ondietw 2 Ussian fe
1. fannduuuswiavestesslda (Line of Code : LOC)
2. Yanndwulsndunldau le (Function Point : FP)
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3. Line of Code Q
A5usnnvhan i luganau swsunmsldsunsunddneasiiduiduusaia
ateatiiaaniu b 1w COBAL, ASSEMBLY, FORTRAN 1fludu nnsiiu
umuswadaduisiavuavensdunrsnaenasdaiau lasdunimaeis
- Simple Line Count
Wunnusianedlu Source file lapiusimussiainarse comment
Tusunsuene

- Physical Lines (LINES)
Kudnuluussiavesldandsasldineglunisuinislassnisnia
waWes laotiuldannussia (eniiuussianidonsdiys)

- Physical Lines of Code
HUIUIUU IR e ldiusinyssiainauazyssviandu comment
UNA593938n351191 Source Line Code : SLOC)

- Logical Lines of Code (LLOC)
f{Asmstiuade Physical waneiude aziivussiandnmsidensod
ADNVIZ D UUIIVIaLGLN
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3. (wa): Line of Code
- Statements (STMT) |
2z lstfuduuussianeaziiusiuwudsz luaeds lagunamuen b ; 1iu

dszuanyse loaess

PaiduvasnmTdszinanssuiataganainIIauN1IUL @
unuswianiu lé Sustfuamulysunsnd lduazamawlu
Aeanuuldsinsy winldsunsuana1anuay lNauisn
wanuiisunu e vl sunsudWandusgisa luns ldau vinld
TudasralsaTuduntldios daiuai ldannnisiusiuiu
U55Y@ 349 bannsntim Ll szanansaunavasranedns La
DUNRNU I,
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3. (@9): Line of Code

MU 51?1 FHIU

C Programming Language

COBOL Programming Language

#include <stdio.h>

#include <conio.h>

void main()

{
printf(“Hello World”);
getch();

100
200
300
400
500
600
700
800
900
1000
2000
3000

4000

IDENTIFICATION DIVISION.
PROGRAM-ID. EXAMHELLO.
ENVIRONMENT DIVISION.
CONFIGURATION SECTION.
SOURCECOMPUTER. KTP.
OBJECT-COMPUTER. KTP.
DATA DIVISION.

FILE SECTION.

PROCEDURE DIVISION.
MAIN-DISPLAY SECTION.
BEGIN

DISPLAY “Hello World” LINE 10
POSITION 10
STOP RUN.
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3. (®9): Line of Code

AN NaNzH RRIAYE)E WeNLL neasay NIRGRP]
Assembly 4 flenvi 6 ddani | 10 ddand | 12 ddand | 2 ddendd
MBTEAR 4 flavi 6ddadi | Sdadand | 7&dawd | 2 ddendd
AW Size Effort Productivity
Assembly | 6,000 us9via 34 flavi 705 usvia/iaon
Mzausd | 2,500 us9ia 24 fda 416 yssvia/L@au

vaneLe : Effort desradne 4 neu thavih ldmmduidan
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3. Function Point : FP 9

iunisiavuravattowadirsa 100150 uINUIURIATUNIIYNI UV D
ldsunsuanndemnuaniudasnisvesrendis uazaadumaiuaing
LANGEN D4 LU 51N SNS7 IE Lazanuuanasauma luladan lapisd
TesunsUiudselapamenIsnm SN sMUKALAZIIUSINASINIS lun5ia
awadanasaawsntdwanyi (International Function Point  User
Group : IFPUG) lapfianvesil

FP = UFP * VAF

T
UFP e Warduweaovifids la ldd5uues (Unadjusted Function Point)
VAF aa anilassamansameuadszuu (Value Adjustment Factor)

yNENAe | Yanay Nivava198a Unadjucted Function Point : UAF
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3. (®a) : Function Point

System Boundary
A
~To/From — —
ﬁ Internal o 5
Inputs amanyme 14 szms
< > VONIZUY
Outputs P S —— (14’s General
Users . 3 System
\_ Queries Y. ﬁ — Characteristic)
External
Interface Files
Application 3 <
Size (Function Point) = UFP X VAF
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3. (®a) : Function Point

0 i FP #ids L ldd3uues (UFP)

lagusadszinnisndunmsianuadesioiu 5 Uszian laun

- External Inputs (EI)
Fanansurdun luszuy (a1ariudenanisssiansedenaniuau) LiWe
i ldswiandenalu ILF 1y dosa lunszuiums 1A au ud ludens
Wueu

- External Outputs (EO)
Fonaidunadwsanmsuszunanadonad lasuanme luszou Ty
MsaANaTanandsULuuLanaeiU

- External Queries (EQ)
ATTUIUM IR TaNaLazUSTaIANALN oL EASHAG 0K 14 (A2 Query Tana

IOTRY)
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3. (®a) : Function Point

fumn FP 7184 1 Tdu$uueia (aia)
- Internal Logical Files (ILF)
TWamfordesiudenafiod luszuuaasatvasvesszuy waztdu g
finezanthivinemielSulsssnodenaii 163uanaouen (El) lsiu
Tmsaasanvihihmiouyihau IWdee

- External Interface Files (EIF)
TWsAfpdesiudenai liRem sadavinu uagldsmiussuudu q
EIF ulndignisonldlapszuussiamn uaazihsednumiegnasd
lagszuudu

Wardusazdszianmfiaainnsvinsonstenavesd b4 39ianududau
LANFNAUNIUIUTONR L5AADIA Az INdAABITes Mntudsihn oy
Auens Nl sEaua NudUdau IR (o1 hunans §9) watinam
Ausaehnidn uimnaswisAtunsna ity 1
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3. (®a) : Function Point

0 umn FP 714 lad Tdd$uueia (asnanihviinanududeon)

AunaNNT Ut o

UaztnnuatNNTUND6

oo | thunaw | 3N
dayartnanAeuan (External Input) 3 4 6
Yanafisaeangnouan (External Output) 4 5 7
fanandsmnanneuen (External Inquiries) 3 4 6
fanansiasnsnnmeuan (External Interface Files) 3 7/ 10
fonaideassnznelu (Internal Logical Files) 7 10 15

Total Unadjusted
Function Points
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3. (®a) : Function Point
fumn FP 74 I Tdd5uues (feen)

MaaNNATUTUIURIATUD T UURN SR azdiaain ldaaduaihiinveaaay
ey WeATugas iy Taoasdaazirduinvesienduiiy lalunsay
MY aaduawinvesvinavttiug lapneazidoadiinviiniamerading
ATNANNT UG a1 BNaE

NHIONH RN VY unRINTU WA
Els 4 3 12
EOs 5 2 10
EQs 4 1 4
ILFs 10 1 10
EIFs 7 1 7

aWarTuwanes 1u ldUsuan
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3. (®a) : Function Point

e aumiltsamanymsua9szuy (VAF)
nauduImine FP savie T¥duiaadadpiidiwananinuananaiis
2895200 1a3069naN0 fo AMENEMIAUYDISIULNG 14 T8 anu
Famruannudasn1wesand laofivuaaaaia 0 (luifoades)
audie 5 (1Nuateennn)

A6 AARNII S ANIZAL
mafiasaiesns (Data Communication)

2 nMsdszananatianatuunszane (Distributed Data
Processing)

3 ssanSnmwuasszuu (Performance)

4 | msud ladrwesszuy (Configuration)

3 Uannamnemationa (Transaction)
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A3

mstleudenardigszuunuuean lad (Online Data Entry)

dszinsawmsldanuvesdld (End-user Efficiency)

6

7

8 msuUsutssdenanuueau lail (Online Update)

9 annFudauvainslszniana (Complex Processing)
10 | mauih U149 16 (Reusability)

11 anuplumseiinau (Operational Ease)

12 | anwdwlumsdiaas (Installation Ease)
13 | maldanulduae lod (Multiple Sites)

14 | sesfumsidisundssnnudesnisvesild (Change
Requirement)

VAF = 0.65 + [ 0.01 * wasanaaamaniame 14 au]
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3.

®9) : Function Point
AUIUNMITIAMINBUZVDITZUY (A0EN)

pReetunnlsluLd ez o0t 4 dsinazdnasin lunsdssdiu
(Sum of Score: SS) wihnu 4x14 = 56 adiu

VAF = 0.65 + [ 0.01 * 56 ]
= 1.21

mumen FP fidfuussus
Waduiwnin UFP waz VAF ui vhanaudu 32 lanaswsiduean FP #

UFuaaiamuapanmslauyadszuy ongas FP = UFP * VAF

Size (Function Point) = UFP x VAF
=43 x 1.21

= 52.03
= 33
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3. (®a) : Function Point

9 LoC  uaz FP o 35iavuiaved pruREnggane - ?LO?/TP; )
aWELLIF LapRIN1INLUN b AN | Access - | 38 |
Productivity — waz Effort e lu 16 T
2814 19Aa10 Fasa1uIaNadszunu e e ]
a5 Effort  1lu u14as9e19d09ns b4 Mt L. — Sl
pinavadranasidu LoC @ariu an | CHIMBSOERIS s |
FP 7ivin ldonadaandas il LoC 4 PR 53 |
A1 U5 UABUATHNIA T I UV D mgEms | |
QSM  (Quantitative  Software = i o))t il
Management; www.gsm.com) o detallei e e - |

(From Capers Jones, 1996)

NNMEN nndavinsandiisay lad LOC law
AP =53 x 53 = 2,809 SLOC

AWNY =53 x 128 =6,784 SLOC
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3. (a9) : wmatiamdszinmaunuias Effort

mIdizanadunu uaz Effort  fidezded lnaidasiuanaiduaie udns
dszsnama i lndidesduarmiduaseirldenn lutl 1981 Boehm lé
Mnuamaiamsdszanmnsdunu 7 uuudail

AT SRS DG
Algorithmic Cost | supufidszidiusianlasmssssdnuuadiaaans law
Modeling \ddanamiordesiumswain lusdaudoiuaiaaiians o
Tfusumsduuiidonldfo COCOMO  duilunns
0 dszanmmsan ldaemswain Software lagaismiain
NUIMUIIIa pasldsunsuniedruiu Function point
Expert Judgement | 35ill¥{u511slassnsidlszaunisaivavaunniud
Jsziiin lapesauaadsziduaivesanias aniuiin
e Fonani14 ) N1dtaseiswduNeavder v
ANNZ AN
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3. (a9) : wmatiamdszinmaunuias Effort

Estimation by
Analogy

INUASLOHG

(==

3541 14U szduiulasensveWa NS nEmsainaaanL
(lassnuluedaiiaunadaanusaindr) 14 ldadu
lassmsvua naidisnmsaudunuiadie q fu we lu
WRNZAD 1AM TVNALANATE N UALL AN

Parkinson’s Law

aa act

msUsuidiua ldaeisiiangues Parkinson ‘I/IE]ﬁfiJ’]El’J’]
Usunaauazuonedl 1 ldi5esaunseiiasuauiiaii
Aviua 13 Hudsasndunan s ez doaued
niwpnsAgded  (Aula1)  w1annsUsduain
AN VR LATINS

Pricing to Win

Jsziiuan ldawannanusinnsalunisdnszsiSunse
Julszanavesand lao ludfdsnamnnuasnuicasd lu
PBaWGALT LRZAMHADINITVDIANM
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3. (a9) : wmatiamdszinmaunuias Effort

DAL DG

Top-down
Estimation

AUt GUI5H 13Tt na L E I8 NN AV B
Tassmanautdunsn 3niudasnRasaasadsznavton
AN I3z U Fadaatiuna s vesInnls A

Bottom-Up

Estimation e

Uszidiuannan ldapvasnsazasadsznavlulasenisnonu
Ui Mneae o anssdswduiluen ldaegarne
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3. (a9) : watiansdszinansiuy COCOMO

COCOMO (COnstructive COst MOdel) iflunuuiiaaslizuimns
Effort dunu uazmisaminmavinnuiidadudulas Dr.Barry Boehm
lufla.a.1981 TasmsRnsannnauIavesandlLIIAz AN UL VD
araWal 76 1 ddasns?

COCOMO iflunisarursmannauravasdoneaitdd snviladsniasan
Au o MAwdas 1du

- ANHLLUUAUVINTZUIUNT BazaNNdaIns lHiasumnniin

- ANNRHNID luM IRl TN AaNUSTu L6@

1
[J 1

- ’inldiulasensifaura Delivered Source Instruction laignnin
2,000 DSI
- anubiavitiu aNMEe uazisdamsa i (udu
uannniudsldnrsdrursuuy Exponential IWIIZTWLNDIUINTY
gl STaNudNNUsAuILLL Lihudunss
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3. (a9) : watiansdszinansiuy COCOMO

Effort uisduan :
(1) vuragewsilTuUUBNMES | MniANTUIaesansif azvih lv
- SUUANNT LU RN
- e ldewdu q TuszuuAndu 81 dumsesans dums
U1 Mum3mzuy dasenanldinemanil .1 Overhead
(2) thidpuradendun AssHanieny ldun
- AN YaITaNELLS
- aanymead Platform
- AMANPUTVBITINNU LA
- AMAN¥AUSTNNTUIMNT AT

v 8 Y s s 1 = s 1o a =
1%u1nunnuamanumzmnmameJmmmu’m Effort MUV
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3. :BASIC COCOMO

ga59 14 lunsduas Organic

Effort -> PM = 2.4(KSDI)!05
Schedule  -> TD = 2.5(PM)0-38

Taei
PM = Person-month
KDSI = Delivered source instruction, in thousands
TD = Number of months estimated for software

development

f113u PM 1sznau 19 Day (152 hours) is working time
(1 day : 8 hours)
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PM = szuanauans lao Line of code uias
1u Kilo Line of code (128)

=2.4(128)"1.05

Productivity = enumaINNIsUIa Line of code / PM
= 128000/392
3. :BASIC COCOELELNTE = SLUMANTANT

=2.5(392)"0.38
A project is orgeieul® = durmannisiiar PM/Schedule

128,000 lines d = S

Effort : PM =392 person-months
Productivity =327 DSI/PM
Schedule TD =24 months

Avg. Staffing =16 FSP

Note : FSP = Full-time equivalent staff personnel
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4. msfiemunaznuniulassnis (Project  Monitoring and
Review)

HUZ1151A9N5920amNANNAUNTNY04U WIaNAUNTMITZHZLIR
wazdunui ldasaudsouiiouiunnans 14 noniunsvinanusaz i
Hadu tazsmAuLidymdanan wananit fusmslassnadadasmuniu
WAl lanmarhanuliaz Jand seadvedesdnIdo N ndoul Aurisadio
dnsud la

5. msaaRanuazlssiduunaing
laoyh U HuSimslassnsazdesdaiionuaainsiiosin ldviviiniens 9 Tu
Tasanmaanfanssuanviue 14 dedeaduuaainsidanuainnsanin
WAL SUAATRUUA LA SUNBUUNNY 8814 L5ANIN NNITARTILARING
tandu U uINIuY sz ldSutazdedriadulSaunmuaainside
e
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6. MIADUULRSUNFUDIENU

A sdpunazinauasonududnmninAnidsedHusnislasanis 1o
UL auaaaana LAz Suingie (§18) Matdsusoanuazeas lddenind
Asedy 11 lade wardesranndoen wananil Husnislassnaddias
UURUDNBNUARNL Sz NN DM SAAMNANMNA LN VBULAZ N TNUNIU
1 vinev09096n S
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