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w  

fil i Ili 	ntn Ali 	nicm 

Introduction to Software Engineering 

Mui (Software) 
9/ 	9/ 

tflJ1t)WJTh 111'fl4 
0' 	1 	 o 	 44 	 o'9) 	 9) 	 o,44 	 9/01 

1. ¶L11L 	91Th1 	 U13J1Jt1 (Feature), 'WTh'1fl1 
9)9 9)9/ 

lt 	tfl4 (Function) iL 	J 	(Performance) ir 1 	fri 

2. 
 

Li 	 ]O1t 	]JL1flh1fl4U1Y (Information) '1 
9)  

0' 	o'9/ 	91 	 01 	 44019' 	9/41 	 4 
3. Lfl U411O1 1 tJ1tl 

9/ 	o' 	 9) 	 01 	 0101 	44 	 44 	01 	 0' 	0' 
1n1nu 	1 nuiniu' (Hardware) 1Th 

I. 	
9/ 	9/ 	9)o 	0)  

2. I5t]liIt') 	n]trnJJ11rnJ 

3. lfl]ilJtfl] 	 (Component) 

9/ 	0' 	 09/ 	 4 

4. 1nn 15 IB All Jifl'IJ14 

fill 

44 	 9/ 	44 	 9/4 	01 	 0 	9' 	 9/ 	 4 	9/ 	01 	44 

Till t1 	fllffil?1l fll2Jl ll'll'TUWIflTi?Yfl 	1141 	411 19fl4 	t')fTJ, 

1411 	lli1lVli &ON 
9/ 	o'44 	 9/ 	019/ 	444 	41 	01 

L131V LLTiIVIIJ'1J11 fu LL 	1VI 114 	fl)Ul4 flI LflflT5Ylttflfl 

111 1114111 	1111 	lltflJ14 L11JU flfll 	U141V 	114 tni11 rnJu 

ll'1tJ 	fin flflulILtJfY)1 	fl Lfl'i'  (Software Engineering) 

9/ 	9/ 
1%JiticcIlfl1 

i 	i 	9) 	 9/ 	 9)9) 	 419/01041ZY  
91 

	

1onLlJ1tLn14 	1Icw tth 

CW111LlilJ (System Software) 

1.1 	inu (Operating System) 

9/ 	do 	9/ 	 , 	9/ 	9/ 	 9/ 

I 	111 	111 	II 	111 Ifld1cv 	L'flJtefl1 (Application 

Software) 

lLLf Microsoft Windows, Linux III 

Mac OS X (ltMtHY 1*14) L114l1 	11 	111 14t 	1flU'l4l)f11 1914 Android, iOS 

(ll-tlJ iPhone), BlackBerry OS IIt1 Nokia MeeGo L1i11 1 4 
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fl]fl3J1tfl Web Browser 19J1L1 	1t4O 	 ti1J 9 1ti11U 

'l'1i-i Google Chrome OS 

1.2 	11l1L1tJ' (Device Driver) 

L'14 Device 

Driver t'?i 	iJntIi USB 1ThflT 	 Flash Drive 	W1tJ 

USB Port AWMA 

1.3 ¶ 	LJ'L1tJ (Server Software) 

L1eJV11J] flhi1fI 1'1U Web Servern minnimiavitium 

itwue (Request) LL'1ihUW1 Web Browser 644 

1.4 	Ufl1fl'11' (Window System 14 40 Window Manager) 
3/9) 	 • 	 9' 

fl 1o?YnTLLIVfl1O,i 

(Desktop Environment) 

1u 	 Windows 1114 Window System 'bJ 

LLflflJ1'1tW 	11 	1iJ1ifW1fl1t15tfltt Linux Jfl1tifl11T1tJfl553j 	fl3J]OtJ] 

¶1t1J14 rih Gnome MIN KDE 

	

o' 	d 
1.5 	LtnnJ UJIn4 (Utility Software) 

'. 	' 	 0 	 0 

ml Ifil 	1i51JR 

2. LLtfl (Application Software) 

vfc'iu 

11fl?]1114111t9I L1t 1I411 

9, 
1tNfl1 t'1fl4 

	

 IV 1D fl — 	tt 	L'Ih 	1lflt3J Enterprise Resource Planning (ERP), Customer 

Relationship Management (CRM) tI141- 

	

— 	At it V  

o 

	

— 	%OY IL tYTh 	'1L1114OTh1OLlJ1 Lfl4 Web Browser, Instant Messenger liU
3/

4 

	

— 	LLI]119'1J34Lt 

0 0 0 o 	 // 9' 

	

— 	% 	IL 	1Thfl11OL'IJ1 I9fl. Word Processing, Spreadsheet UJW114 

3. (Web Applications) 

Web Browser 

9/ 	 0 
Min vamq am 	ILA flflflhi 

o 	o' 	 0 	 ,. 	o 	• 	 o 	,t'o 	9) 

0 	 0 
L1tJflh111UIIWthJT

•
fl1J Liu 

I'1h1 Salesforce L 	LI1L1]tIflV1 CRM Lh4LLLIt1 

0 	 o 	9) 	9) 

	

— 	yovclLrJ'5Lfl3Jrf L'tfl4 Ifl 	VINWtJ Adobe Flash 
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- 	t') Liu Google Does 

4. 	LO 	 flÜ3IJt (Mobile Applications) 

11 1]],. flthrnl Tablet 

tin 

fl1 ]]l'l1 i in 	fl 	 GPS 
c 	9) 

,intu 	 11041 

5. 	 t°1NW1tJf1VI Nt11 (Product-line Software) 

jq
0' 	 9/ 614

t'].1 	LLI) 	JfI't?1-ffl1 1LLflflT5fl1Nf1 

O 49Ol1')14U1 

4 	 0 	I 	0) 	I 	4! 	! ffinatl IflilmTin T1411 
I 

U 11114 

6. ¶4iU'th L11') (Embedded Software) 
11 	d'A 

At 	 Ih1 	1rntf (Micro Controller) 

1ottthtn'1''u 

u21flL JthLrnmw1 	 GPS 

qinnin 	 rni n'nn 

0' 0' o'o, 	 o, 31 	914 4 	o 	0' 0' 	 9)6fIdI

91 319' 
L1 

04 	9)oo' 	 0' 	 914 	 91 	 04 
1fl'U11J1fl fl ')J 

0' 	 o 	91 
	WO 14 
	0)0)40, 	 I 	

' 
	0' 

1O1'L4 I1fl4 	 4014 

7. f1fl2JL 	iivi'f (Engineering/Scientific Software) 
0' 	o'049/ 	 o' 	14 fI I I  0 	 0 	0) 0) 	 40) 	 0't _j 

At IT) 1114 	 5 	5 

	

L1lJfl1ITh'ttL fl 	 fl11'i4'tU 

t14t 	fl11 	 fl 	fl] U14T14 t.JT414 	1t41J1thtLThtJ1 

9q11 YUt 

	

 
flUU'5lJ1J 9fl4 	lJfl] 

c
fl 

9/ 	
l5flT5 CERN 

8. LI51fijqj]th th4 (Artificial Intelligence Software) 
0' 9/04 	9/ 	o'4 	 91 

Yll 19l]J]l1fl1Nlt 10t)1L'JiUt1Th 

1 	 o'
4  

0' 	 do, 	0, 
ILI1 ' 

8
t) 

L]4I)Lfl tt 	1ifpJtl1]'111O4tFl41 L1J'U14 	t1thtJ3Jfl 
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4 91 o, 	 31 91 	 91 	 4 	4 
l= ff I lifffillifflUINIJ 

o'  iwn 3/ 
- 

inth nirn 

4 w 	 id o' 	 4 	4 	oi 4 	, 	 4 
flJfl14 	1 	1JLtfl.2J fl 	 1) Ili 11UflFY) 

3/33)o 	 0' 	o4 
inlu'tn 

(Software Engineering) 

ThLNILi 

111L') 

1. 1fl]fl''(Software Requirements) 

	

1fl1fttttYT 	 t1tfl'1J 

2. All 0 11HIJU 9ctJY0'6' (Software Design) 

091 	0, 	 0' 	o'4 	 9131 
41 I 	1L L13J1tl111Th L 

3. ni n'Mu' (Software Development) 
3)  

lIflfl1fl1t1flfl11t1IIJ'W 

t'nii niün1i1thuni 	iI9 (Framework) ut1t Design Pattern 	J1tYJ 

4. ni 	1J'bthcU') (Software Testing) 

4 911 	 4 4 
Thit1 

LW'T?Y (Source Code) 9Jt 	IL'"1 	 t 

rn,iMii thi 	niniTIN ti 

li 	9' 
I1Jiul, 

5. (Software Maintenance) 

4 
	61J nil 13 151 
 o 	, 	 0' 	0' 	3)4 	4 	4 	 91/1 o 

n 	mJtny5t)t1m]1wmLIn Lnum 

o 	 I 	01/1 	31 	9/ 	91 	 0 	 4  
nti inniini 1uurni i.i 

6. tlT5 iIiii 	I'LI'I '  (Software Configuration Management) 

fjw Lida 	
9' 	0, 

0 	 31 	0,4431 
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7. I1] 	 YMLt (Software Engineering Management) 

1Jfl]14] 

8. n 	n1fl-n]cf'MLr (Software Development Process) 
0' 	0' 	 , 	 4 

flL1V11 fl14flh1cOYfrL')1h1 Waterfall Model, Spiral Model LLt 

Agile Development tJU4 

9. 1')fl'Mtt'f'  (Software Engineering Tools) 

fl JtJ 

1LJfl'fl Computer-Aided Software Engineering Tools (CASE Tools) 

10. q tfl] 	Y met L 	(Software Quality) 

4 	 0'  

0' 0' JVIJ 	 W 
1I1J1J uniit m 	 tijnitnniu 	 uniio 

N1tU°}9 	t 	ni 	iwtjwniiJ tJWrn 

- 	 (System Analyst) 
3)o34 	 00' 	 0' 	 0' 	 3) 	 00 	 o 	0' 0' 3/ 

ThtPfllflittfllqfl't] 	tlt1-t19OW)'hTltfl 

" 
j'kc flLi 	'iii Ifli 	in qjfJflJtJil'tU.flt1t 	iini19l1t'th4 'ii 

00 	 3) 
 Fi-39i al i4fl)tfi Jfltflhit)iLflh?1' i 	Ali J 

1ii}i]1ttfl3fl'titJflThi 	 flhit1fli 

rIhI tflifl 	L 	'II 	flLt1JlJi'1 	O19 	IIIJ1J'UtN Flow 

Chart 1450 Use Case tii W111 

— 	ttiflVI1Lt' (Software Architect) 

0 3140,4  
I 	j'1N 	fli fii'fli 	111J 	fliIt)flfl111FjU 	I 	11'fl1111 

icthw- 5 5flifl'ThfliLUJii4flT5YIclfl4i Lti it) 

0 	 000' 

Rill 
 0' 400'o' 	 0' 	o'4 	0 	 0' 	3) 	31' 

fliLL' LI1flcfl1it 

019)43 9)09 	0' 	43 	 4o o o, 	 9) 0, 	 9,134 
?YiJi0 I'IciciW M1Ji 	fl11t) 	I1IfliI 	flJ1 I 	flUI1tl'U1 tUl'S11Th 

?YiL t1J1J LI 	tflJit1fJt)flLl 	 LI')1JtJ1J 	i1J1UJ 

L0LLLfl'1fl4fl11 	Lfl 	 ThWMJ 
009) 	 0' 	004003/ 	 00' 	, 	4 	 00 	/I3/ 	0' 	 3/ 

IitJ 	i9Jifl'1fl 

inonirtnrn 

 4 4 
tniiiinoirniwmnm ]flY1LJfll'I5 UML MID OOP 	tnt'nu 

?ft)tYiII'I-liU LflY4i]1tflJnU') 
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l 

	

011 4tHf VI1LL 	t1Ll1J LWN14 

1. Enterprise Architect 

2. Solution Architect LUTUMN01155V solution 21141tJt1ttW1 

3. Application Architect 	fl11111L14 ILL fl]LfF1flT1L1tfl 

— 	LLflJUJO (Programmer) 

Ill 11IL9JtJ149 	L)1lO3JW)L1 	1IJ1t1 O1I)l J1fl1 14fl 	11Lfl (Software 

Developer) 	1LLn 	 1t1Ifl1'LJ141thLLfl'J1J nil 	ULL0Ifl]5LtUITh (Bug) 

fl111 	LtLL flLtLfli01Jl'flL1fl1 

— 	LIJlJ (System Administrator) 
02 9)4 9)4o8 	 0 	 4 	 ' 
L1 1fl1Lii]li1i ¶t)1 L 4YThll 

IflO 	full] V111114]'IthLLflTh 	I 	2Jfll90141thL1flflJh-V1llJ14VfflliJ1 Lfi]tlJ1J1'I4 
9) 	 9) 	 , 	 4 	 . 	02 	9) 	 o'o 	 4 	9) 

L1JOlU 11iJi1thLLuiJ L'FW Perl l'Vlt) Bash Script Lth4l'I4 1flThi nt1i'i 	LlJfl2Il 

LZ11J'1t I 	L'Vl0ll11UlJ01l0 Lii 

nni ni1ihni'huii lL1tL LL'l 40tthtUt 

4 	o)ii' 	I/Ii 	0' 	 0' 	91 	 021 	5) 	4 	 99 
wJlJ1ulnnItnrIo1ln41 LlJlfli3i 	0lJlJt)lt)1l1fl 	L it 	 111110 114 

5/99 	 )02 	4 	 4 	 9/ 

flll'lii Patch iJlLLfl I 	ILfl 	uifl'tiiulil4p41l1JfltJUl4 

819/ 	0, 	9/ 	 91 	4 	 99 	 9)99918 	 /9 	0'i 
LiTh141Vl NiLI 	Jfl1flJlii3JT10 U4flilLLfl LIJON 	01LL0tf1J 1110 LlJ1LIf111J14 L'tflJ 

b19 
111 

— 	L1oltJio (Network Administrator) 

02 9)4 2)4o,.o, 	 0, 0' • 44 5) 	 4 	 0' 0' 
Ilu14u114i11c0lJ14fliLttu1411LflflflhJLfi 1411t')1tL0t 

1114J 1lit1fu1 	JLLH 1LoII 	fllLt11u1tJ0IrnJ 	Lt0LUiTht11 

11 )111il1'l 	f1I 	flIt 	11IJ]lOhiifl 	fi1Ul11lJJ10 	LI 	LLLlNI 

J1')W1') IL0 ll41tJflfl1011l1411h14fl1flLltJ1tJ11'itJ 

— 	Ll01143 0 (Database Administrator) 

L1410nfiLI1Jli n 	Liii 	Llt11fl11iLL0O1N1l-l!1flllUtN1)'lflfll  1fttJlJYl1J11l 

4 	0 	 4 	 5) 	99 

	

Lii 	110 

fl')13il4t)1J0 110 	t14ullflh14fl]110flifrhii 	i14ti30 1Th111I4]11 

0 	'0 	''' ' 	 0 
1L1uU1]LLl1l41,4 1'IcIi i'fl3JWflJru1 Ll)LflU')flhJfllltiitJ L0140Ut)1/ 0 fl 11i'lc19Jrn0 fli1?fi1t)1LL0iflui 

02 	31 

W1l4'1J0340  1IJ14114 

— 	flUtfl11fll] (Customer Support Engineer) 

1n 
0, 9)31 	 4 0 	 4 	 0' 14 3) , 	 4 	 0' 11  

01uLln I 	11lflnuhJuJ10lct)3.4lLfl'1 ILLu4'llJlJl lL')1IfloTl(1uJ11t1 

i 	I 	 01 	4 	 01 

1lTlu14i')1l)tLlJ14 14lfl1 	liilllnfiilnOflLLlJuiltlllJ'11'11J1114 rnfflhJtflu4tn1 
9) 	 4 	o02 40 3) 	01 	 02 /9 • 	4 	4 	 0' o9 	 01 

ililJlJtnilJl)iIlil,-t IvlouThlnlu'flcthiiiLuiu-t Ith 115111114 1l4fl50 tLI'fl5tfl4uJt1uu14 

1fllSull1 

1  
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5V 	11 
- 	 1U (Web Master) 

91 91 	 91 Ui o' 
1l'IUf)1]LLflU1r)1J 	 Iii tU4tfl11 t1tlti] 

1t1 

flLf10'1J1U (Security Engineer) 

tIu5frl 
44  

	

)Jt 	111'IItNtUU 

1flh1,4LL 1fl1flh1tJLlUt' 	tt12J1tfl11 Patch J111' 

40 9/ 4 	 a'9991 itIomni l 

- qioflll 1rni (Project Manager) 

91 U/a4 	a'a, 	 a' 	 4a' 	o CU 	 4 9/ 
]1L11fl f1tfl 

11fl111Y)' 

fl 	]IOYJlU (Software Development Life 
9.1 	9/a 9./ 

Cycle) 1')J 	1flT5 liThfl] fli)'fl4 

o 

o 

o 
C, 

a' 	 4 444 

o fl11113JttYThflJl1 

o fl]]1't1flNflfl 

o nithitu 
a' 	 9191 	 a' 	9/ 

C) flT5UtUfl WflJ'UIILtN 

(Software Configuration Manager) 

91 9IJ.4 9./al  

un-nivi ii Baseline 	 fl1LUfl?f1'U]4tY 

a' 	 444  

ThflhJt 	Baseline °YUJ 	 tfl1YU' 	 Nt'l1 'tN 

- 	

~ 
~q A fill q urnwcoi4t'( (Software Quality Manager) 

ll 

a'  

11lt1O3J 

ILh4rn1 
0 4 	

imu 
	0' 19/a'  

P4ifl1flTh9 41 tlUi1l 
9! 	a' 	

oLIfl9) 	
9/999/ 	 a' 

	

fl1tJ1J411.1 fltfl41 	flflh1°I1t) 

f1flJfl]J'W1'Ifl 423306 Software Engineering 	 O.l4jT1tJ f')fltt 
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(Software Engineering Layers) 

I Ic 	 I I 

	

fl 	1l 	tJ1JT 

e 
11 

91 
fill 1l-fl 

b1 	
L11nfl1U1 1Yn1cfl.J1fJtJ11 

1tWtN t 	11 	I111 	 1tj9J11 UUflO 

4 	 91 	 o 	 5, 5) 	9 	51 

fit) "tlThWIlfjtUflTh" vniiwicu fl 	 1L1i1L1u1t)umu]fntJm1 witThnT5 

I 18 	51 	 4 C 

flUfl19lu114fl 

CIl5) 41 ' 4 5) 	 41 	 1 I 	 5 5)1 	 1 1551 

I 	Ill 	 iIl')l 

ot)1ifmnm iflun uwn 	uiv 	 1Ufl lflfl114U 	iwJ 

OLt 1 "flT" 	112J1flfl 	 fl11fltU)1 Ufl1lf1tflJ 

liflU (Milestone) Lila TH,fi-niqu qW fl Im WU ul Fj.wq 51DA'alli 15 ti ~q fl 15 t115 tfl -04 Fmid g) 1194 fill 

I I 4 	 91 	I IIliflyj

L1YJ fl1 	t1 	tfllf4LL4fl'I11JOffl1 51 	

t_ 

L5) 

'Thfl1 

514 	 1 	1 	 5)  
1IUflIJ LiflW11 	LLflfl11fl1fl, fli 	lfl51 	13Jflt)fl1, flTOOflLl1J1J, fl1Yi 

'5 	
IIflJ, fl1 

11J "IfltN.it)" 	flt)ILh 

fl 17 
a, 	

C tu-.;q 11A 
 CC 41 

0446fl 
	CC 	 4141 

	1"'401"'A 
	 C CI 	41 
 11 lui-m 	lflJ Jfl 

1l1'31tJfl'11 CASE Tool 
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mm 2 

	

d 	d 

fl1Th9f11%thMt 

Software Development Life Cycle 

niiMu4 (Software Development Life Cycle - SDLC) 

(Software Process) 	 nintmi 47 tN114 

 A 	 s'  
)1Ofl1 	1nu'l1rn4.,'1 

flt ]fl1j't1 

fl] flh14m-l1 	1fl1JJj't95 

fl141In' (Software Development Phase) 

	

0' 	o'9) 	 • 

I111Lt1') 

51H14l1fl] (Project Planning) 

fl1fl1N11flhJlti5'fli5 

015/ 

tfl'llfj' 

2. fl1ft0 nimJ 	13JlflT (Requirements) 

0/ 	 0191 	o 	 • 	 ,, 	5' 	49/ 	 01 	 9) 	0101 

tiiiThmni 1141111fl 	nil llWlfli'fltfl]Th1JlJ Agile 	n1Oi frn 

fTl')l.tT5 

3. fl1L11tmJ1J (Analysis) 

0/ 	0 	 9) 	 9/ 	49/ 	 0' 	51 	 o 	 010 	9) 

J'i4'1'l1J'1'1c 

ffi1 W1 

4. fl'1'tO11U1i1J (Design) 

0/ 
	n-7,41

0 	 0 	01 
11W1tl 	

0. 
 1 flh1fllL11U 	

4
lfltflfllfl11Wl&l'l1 

snhi-l 9hi 
5. fliflYii'm (Implementation) 

0/

11 	
0.' 	 9) 	 c/ 	31 

	IT 	 9) 

1 

6. ThftJlJ (Testing) 

11 flOU11'I1'IJ 

(Unit Testing) fl1UlJ1ttflfl] (Integration Testing) MOrn 	O1JI'1DIJrnJ'1J (Acceptance 

Testing) 

7. nini9hil (Deployment) 

	

01, 	0' 	o'15 	 9/ 	9/01 	9/ 	401 
1liI)Y1U') 	 flftlWW"t'lc'fll Jlt JNlftlt5U 

i'ullhi (Maintenance) 

I'ln-mfl 

1tinjtjthi 

l0fl1flfl1J'lfl 423306 Software Engineering 	 1j'l1 tLf")f1 



10 

auu1t1nuflh11%4ill$ (Software Process Model) 
d 	 , 

flf11ll U'Th 

1. 111JJ Waterfall 

2. I11JU Incremental Process 

3. ILJJ Iterative 

4. 11111J Evolutionary 

5. IL1J1J Spiral 

6. IIIJ1J Unified Process 

7. flT511fl41t1lJ1J Agile 

1. lllJlJ Waterfall 
j 	 d 

LI1flJ Waterfall 	1lltJfl'fl Classic Life Cycle 	41fl1 L111fl11Jllh4 

4 	 . 	 4 
11.11u11lJ 111n]1LrWfl ThU4t I 	1Th11N1. flIJ1JflLLJJ1J 

w 	 4  
n1II1 l.1lflT5141 IJGh 	I J1fl 	114th 	t11LYlJY1hTh11flhJ 	)(J111Y1 14t1111]14 

V 	 4 	 V 
1hJhJlfl14fl hTh1fl11fl111ihJ 

[ Requirements 

[ 	
Design 

fl11U1IIInI1U14 J1O1flflhi'h14fl1111JhJ Waterfall I0fl1 V-model 	111fl17h1J 

Waterfall 

LOfl1fl1J1114fl 423306 Software Engineering 	 1J. 	.151tijJl1tJ  1l1t1t 



II 

MAN ' UIJIJ Waterfall t 41t 	ltflU4fllThfllLLfl 	nO'frIL' 1n1 I'M flW)1tU 

40  T"AfuliWAMIJIMMIJ Waterfall 
6 	 9) 	 6 
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LIIJIJ Incremental Process 
SI 
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3. UIJ1J Iterative 
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Si o 	.4 	Si 	Si 	I 	I. 	 , 
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9) 9) 	 91 9) 	 9/
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J9 
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Bory Boehm 'h4?i fiff. 1988 11 	 fl1J11IJfli1 Spiral 
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6. IIIJIJ Unified Process 

111J'314fl1LL1J1J Unified Process 

Il 14lJUUU Use Case (ifl 	 ni) 	J'4flT511'1i1J Unified Process 

1IJ1J 

1q"N61LJ1 Increment UNTOY1IL'1 	 Unified Process 

1fl 4fl1rfl1ffl4 
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In11ucn4 

 

	

31 fill 	iiTiiinj 1fl13t1flU1J1i 
'I 

1111 11 	 1tt1111 '00 14fl1fl 	flflhJfl]fl 	 J5Jt Use Case 

114 0111 

Elaboration 

9) 4 	 49/ 	 3/ 
tfl1 gaff 1J1mfl11 l 	iitii '11tJ14Lt)tJ1 Use Case 31 	1tJ Interception 114141119111 

4 	3) 	 9) 	 0 	 o 

14fl]]1Thfl J11rn4 IL 	1L 	
o 
 1I) Use Case, IL 	1fl1L511'T, U1J1J]Ifl 

o 	 091 	31 	 3) 
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,' i4o 	91310 	 3)o 9) 9) 	 4 	 o 
1ct)YWm1311111 LLflflY1'h4fl1Jl'] 

fli 	114 	114IthNItXJ 	fl L1Iflfl1°lJ 

tJ Construction 

43191 	 9) 	o 	 1 	o91 	31 
L1iUJ31L1Th llitNfll 11111141 iLL 	1111t11111fl111'11Jt)141'U1 ')14 Lth 
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0 	 3) 
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tJ Transition 
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7. 	fl11flfllI1JU Agile 

flflhJWlUliU Agile I Jfll 	lO11''flThI1J1J Agile 11 	f) 

1]Jfl1fl1LIU1i Agile 	 All ~13J@lJ1XfAq"tl-AI-Wl  
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4 wrn 3 

n1'I141111J1J Agile 

Agile Development 

fl1fl411Li1J Agile 	 9 

id 	 44 	 4 	 4 
Ill 114 

4 
 "fl]1" (Agility) 1l 	flUflTli1tfl.ltflJ11, fl] 	1Thffi-1, fl]fOY1 Ufl1 

4
J14 

9) 
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17 	 1tj 
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Development) 4114 
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9' 
 

wl lfl1 fi1 

4 	 9' 
1ntfl 
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1-tflfl1Ltfl 1IniUi 	Increment 1ni'n14 Agile Y t'}1]fl4'l) 

,'I9bl3/Z 
114W1t) 	 1J I 	In thIm'51J Increment 	flfl1tJH 

2-3 1014 

fl'1 3 14 
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3/.  
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11 1l1lLt Increment Mfillfm T'411TV Agile 
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1'lfl10I1T511tiIl1i4fl0 lfllTOfl 4111 	0111 	01111 10 	1t)1IJ0 l°1fU fl0111 
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3) 	 3) 

]fl]flW1 t)tJ11Thflh 1 fl ]t1J141'1n4fn-1 

10. 111 1i1UtJl4 	1hiJtJ 	fl 	)14uil11lfli Agile l4fl1 1n14n11tr 

1111 	LJ14'hfl 	iii n Ili nio 

11. 111tJflJ, ' 	ii 	fl1]1tOflt1J1i 	1fltOfl1J11f111ttJ 

Agile 	]Jfl1Jt11 1flui1tflff)fl 

	

l4nU14fmlw1 t)tfl LTh11Jfl11] 	]lJlfllflttN L1U}1tNJfl11 

.3 	 oti3i 	o 	3) 	 .3 	3/ 

	

1L1lJtJf1 fli 	 4lfl1i14111 11fl1t1iU1flltJ14 

	

'I 	 ot33 5) 513k 	o'q 	 0 

11fltLl111t1t12J I11J I iI'flhl'Yll I IIfli W1I1t1Y4 	 till )JIW 

12.  
5)03 	 .3  

fl 	J)14flT5UlflJ Agile Jfl1 	514 	flt1'551J1]1J 

	

5/ 	5/ 	 0 	 .3 

	

flfl]Ifll4'h4tfWl nil 	fl5JThti15V4c1ll41 fl 	fl411]SII1JIJ Agile 1J114Jfl]51Jffli 
3510 	I 	'1 	 351.3 	.3 	3) 	 .3.3 	0 

I11fl]U5iI1414 	fl 	 fl1t141t41 	flfl]5tJ14Ufl]111eJ]fI5fl]J 

114 1 ii 

D1J1fl5UUfl15U1J1J Agile (Agile Process Model) 

.33/ 
fl4fl]SlNQlfl.fltIUlJ Agile Ill W1J14fl141tJflhiThflT511.4 

1. Serum 

	

11i14fl14fl151ThUlItJ Jeff Sutherland II 	14114 	1411f5514 1990 114 114t Serum 

1clJ14i11D11tJ Schawaber III14 Beedle li6flflI59JOI Serum 1&1fl91I1JAI1LmilnI5fU9jN Agile IIIt 

..r 	5/ 	03 	 310 
1'1u j.nsiimrns 

L1W5t3lJ ltJfifl Sprint 1Iti114 	1L'1'1tM1°114LL1 Sprint l.J11-Th]1fl Product backlog 1lflT5 

14flP14thJ1Vu 15 11111I5tJflfl Serum Meeting 

2. Agile Modeling 

	

14 fllSttThS JY51 	11 	II ten 15 	 Yl'1141'Ue Agile %1 

11'14I1unssln14rns141 1111 Extreme Programming, Agile Unified Process 

Serum 'M II 	l3J15t1I111Urn5'1' UML 

3. Agile Unified Process 

	

flil4fllSliSS rfl 	nlJn4lcivnJ'1u Unified Process 1IIf Inception, Elaboration, 

Construction ltfff Transition 191'tij11tlJ1i Agile 1I ns 5tIIJ14 

	

03 	2) 	o 	 3)  
— Modeling 14n1 5141 	ien 	1w41qj111wn UML 	

0 

	

1i 051.3 	 0 

'i'IO IU I1 tYt) 

— 	Implementation t!h4fllSlI 	11U51-ttf (Source Code) 9ffl1i5I1n514 

— 	Testing 11114fl15°M Itflilt'lU 1141114 1ifl1U4514ffi 	113J°tJt)fl111W1 

— 	Deployment th.Jn151i1%e1 I1'1141'1114 	1411h1ItI3JlJ1itI14U Increment 

o 	5)c3) 
N1OU51J1fl I' 
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Configuration LtIt Project Management I'WIRUTIT01 Agile Unified Process tJun1in1 
) 	, 

fl1W11l-tI LLtIfl]3Jfl1fl4flJtN 

- Environment Management 
a 	w 	 a 

tt1141 1-UU 

4. Extreme Programming (XP) 

tfl11tfl 'tt1J1J Agile 	1 .fill flI' 	XP tfltJ13JftUi1 (value) 5 

2' 	d 	 , 
1]L41f114 1qOqfUdl1n4 5 	fli 	 tO1.4flfl3J, fl15flt'V11 tLtlt14'll4 XP 

vIl 
' Ifltn 

01t1 communication 

fl,Jl3J15FJ1JilFJ simplicity 

fl1iOlJ1J feedback 

1J1J discipline 

W11JLW15'N respect 

5. OpenUP 
9)4 

Unified Process t)0fl3fl 1LtI1JJ 

nuthIctjTH14 Agile IVILITU fill imu1 	LLL1JI a D61115AAM OpenUP 04fil 

th1IJt1 Unified Process V&Wfll7iM1J11W1J Incremental tlfl1'l' Use Case 'h4fl1 

Lfl1cIflJ1 	 Unified Process 

I 
1Thfl 4tit)fl 

lfl1 141 423306 Software Engineering 	 .'1tT1tJ 
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4 

fl1l1fluhJU Serum 

Serum Development 

t.J4tmfl1flh1Utfli1i Agile 11fl 	41J (Iterative) 	fl1 14 

(Incremental) 	 1JU9J'01 Serum LU110A flM. 1986 lItJ Takeuchi tt 

Nonaka 
8 	4 	 5)4 4 4 8 	 o 	5) 	5)4515)4 

l 

fl]11tJ 1 rn1flI1iflhi 114 	fl]rn1m1flnnh1m1ymn1J 

MI fl.0. 1991 DeGraee Ufff Stahl 1flL1Y] Serum 	16tJ11fl111WI1J Takeuchi Ufff  

Nonaka 11VITUM1414 Ken Schwaber ] 	 Advanced Development Methods 

1tJ')t4 Jeff Sutherland 	 11]104lU1J1 Easel 	14Ii M. 

1995 Schwaber I,11 Sutherland 	fl4 	Th'flUflJffl5tTh1J]U Serum 	1J99flfl1 

4 	0 	8 
OOPSLA'95 	fl]41U 	 11 

CDylu-T 0 213135, '01UhTAU 	A aOrrW^XW 

4 	 4 	 5)4 	8 	4 	o 	5) 	5)4 
0h Serum ¶)IJ Serum team 	flLU1J 	13J0Itjt4, Jfl]W11llh11flh1t1t1it4 

4 	 44 5) 	 4 
JJ 	11 	

8 	
fltflIJ)'1flhJ Serum Team tl) 

- 	I1OlJlTh1 (Timebox) 

- 	¶14114 (Artifacts) 

- 	1flThTV1 (Roles) 

0I 

IJI1JTh0 14 Serum Team 

Serum Master fla 

2. Product Owner fla 	1 	 fltJUfl1, 	11 f)1 

3. Team WI) fl 	11414lJ)J1ttJ 5-9 WI4 90 	4fl 1)J11fl]t1'1 

Iflt11J1J 1J'I1'Ith110Th It 	YIWI'fIJIJ (irni1) 

tfl1flfl]tfl4] 423306 Software Engineering 	 O.WI .9f1t')YIti 
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9)) 	 3/ 	 0' 

Serum 	fl1THtl41-fl1ttJfl'fl  AIDULW11 t'l181Ul 	nil '1]flT4l flU1JUtN 
0) 

Serum 	flUgI13J11,.4 

1. fli 	2fliLL'fl-i Release (Release Planning) 

2. tfl 	Sprint (Sprint) 

3. fli 	JT1Ltr'fl sprint (Sprint Planning) 

4. 111thtJ Serum 51OU (Daily Serum) 

5. 1115flVATIlU Sprint (Sprint Review) 

6. 111 IIJW)14 Sprint hJ411l (Sprint Retrospective) 

1rn31j0 Serum fX0 Sprint 	L 	fl1111hlJt2J1tU 1 	lt)tJf1'1 LLO1 

	

9) 	 2) 	4 	 4 	9) 

t111fl fl]Thtfl41 l 	115t)1J9JtN Sprint 	tfl1fl1lt)1J'1Ili Serum t1flrn4 LL 

Ing Sprint 	 qW11100,10il lflrjqt1'IA15 Sprint 	t fl'1 

flfl111fl41 

4 	3). 	 4 
1-W Serumfl19t951..fl.fl41fl 4 ihitrni nt 

— 	Product Backlog t1 JlJ 

- 	Sprint Backlog L]1ULL 	1J'1JO Sprint 

- 	Release Burndown Chart 	fl1Y1 	tLm'1h1ttrn4i11' Release 

— 	Sprint Burndown Chart 	 il-It 	L'Ih Sprint 

i1' fl 'Il Serum Team 	 1M")tJ ScrumMaster, Product Owner Ltt1 Team 

4 	 4 	 4 
flJiThfl 2 1JIJ]11 fia 

P4. 
IY1JiT19101 "jlli" tI1 

", 
 1-I 114" 19511 

- 	Product Owner 10t64 "1" Product Backlog LI 	tJl-I "14tY'111 114" 

9Jo 	 2 
- 	Team ttlJ'I4 "rvii" '1114 Il-I Sprint 

0 	3/o 
— 	ScrumMaster IIJII "j'fl1" 11jn5z1j-]1AflI5 Serum 

t'h141J111J119 "')U'14J" 1)i 	 fltJT11fl11I1i1J Serum ¶51q I01thJ't11J1v1'1l4 

3' 	, 	4 
flt9Ji1Ji3JYl1 till 

UTh1WU0'1 ScrumMaster 
4 3/49)4 	 3) 	 0 	 doo 	999) 

iUflUfliJl19&I14Ui1l1i Serum Team tYlIJi t)l9ii12fl  fitild1)1'I1flh15Wl  fl 

11tJ ScrumMaster 	'11J1 Serum Team lLtini'1J'l' Serum 5 	 IT'i 31 IM'Vfl3j 15 ti "Mill 

31,4 4 	 4 	 91 	3)o4 	 0) 
C1LtiYIII 11V1VY'19J14 

 
011ll'1 ScrumMaster 	1i11I14i3JI9JiThfl144fl1Ll1iIt1J1J 

fl1ti114eJ111I'1 LI 	Ji141'1i1IIt9i'U 9M 1JIIIJ1WIJtN ScrumMaster 	n1thii1i'1 
9)  

ItIIflhIIi'14tli 

ItJfl'i fli 1IltW1l (Removing Impediments) 

1Ofl1flfl1'014'fl 423306 Software Engineering 	 .101tJ I0'1fl 



22 

1fl1U1WIJ Product Owner 

	

Product Backlog 	 nhittitcttti Product Backlog 

4 	 4 CC 	 CCl b19/ 	 Cl 4 	 91 	9)94 

11 ]Llt11 I'I'1J'W l lW)1 VjflWI4 LI 	Ji 	LLtttLIJ1 	lJfl1JtJ Backlog 

U1I4hJc1I] Backlog 1111jdavvialIL 	1Th 	 Product owner 

Ll Ll9ff1Jfrn 11Lu 	Ln1 	t1iii1ninun Product 

Owner I 1tniTh 	13 	1J1fl 	 1tJt tW1'U 	Backlog 1 

11111'bJNm Product Owner UMIMO 

IJIJU Product Owner 9cfl1 	 Product Owner 

5v 	d 
t1-jI3j9I;fU%N Product Backlog 	Product Owner 

1Ul9/4CC1 	 4 	9/ 	 di 
LLWV1? 	I 	 flt11'M1iU  Backlog 

iflh1J1T1110 Team 

4CC 4 9/4 	 9) 	d 	44J4 	 w ' 	 91 
1IU]1IIL1Th1 Product Backlog 

19 	 4 9/ 	 o 	9/ 9/4t99/ , 4 	4 	 194 91 4 

LflhIJ9JtFTh1  Sprint 11 	 1lJ11]]2Jrn41Ifl11 lL 1U1t) 	1lIflIfl']fl4 L1tNJ 

4 	di 	 9/ 	44CC 	 4 	Ci 	 9/Cl 	 9) 

¶iHflI)1l'1i'i4 LJfl1W1 	IJ1UWUtN'Th lUL I1JtJ1J'VIIflJt llJfll 	1fl1JI1J1 I11J1ttfl1 

4 	C' ICC 	 4 CC4 	14 	 4 CC 	 C 	 4 
1419ct}th1LI'5, 	flIlU 	flF51IIIIIJ'tflI) 	m41J1 3JIlJ flJ)'Th 

LL UU9fl11I3J] fl,q 13J 	JU1IUfl4 	 L14flY1fl11 

	

MJL'I 	 1fllLLl ScrumMaster '1 fl 	19h4 	tLitJ4 Product Backlog 

9) 	d 	 C' 1199/ 	19 	 , 	 d CCI 	 CC 	 44 	CCI CC 

L)tfl l fl1I1] L 4fl] 1J'Ul4Lt)I 

Hid 	 ]UVli]Iff1 5-9 flU 

4 	 di CC 	 4 	 CC 	 9/ 	 4CC 	CCI flJCl1A Serum 	I 4flI1 

1. Release Planning Meeting 

Lfl] L'Ii')]'LLN't4fl1Release ti 	tqjiiiuij Serum Team Llfl]J1L1'I'3J 

61114 1115-3IIN1-I Release IO1t)12JO9hi14 

4 4CC CCI 9) _dIFjLjWrjSq K U  
qlylq - 

	

4 	Cl 	 9/119.) 	 4 CC 	 CC 

- 	 L tN1f111 

1991 	, 	'I 
0061 1b  

HNW115 Release 	1111541111,lfl 

I. I1l]Ji11)1 Release 

2. Product Backlog Iflh]tl3JiflhitJ 

3. fiIIIJAVITIMAU 

4. 1113 13J1 	JOIJ1IU Release 

4 9) 

5. 
CC 	

1Jt'191'I4 

Ifliflfl1'OI1i 423306 Software Engineering 	 a. q 5. j 1tV I1flfi 
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6. i tflii 	1u11bhJ 	111rn4tt1i 

I 	 I 

	

Release 14 M t 	11951YlltNfl1 Sprint 

2. 	Sprint L 	JflT5 	1t'11t9fl4 ScrumMaster 

Sprint 0VIf)q5t'M'IWIlf)ll Sprint J1ftttl11'UJ]tJt 

1t1tt11t 	Sprint tttt Sprint 	nU1Jb11JtJ 

1. fl1hifl1ttN14 Sprint 

2. 1U 	t41hl4 Sprint 

3. fl1')uJ11U Sprint 

4. fli 	I1 lJ4 Sprint 0'01Th 

114 Serum 11'1W1 Sprint 	 2 jIflfllll - 1 t11 	t1J14t114flt1t)11flT12J 

'4 o3/ 	 I 8 	4 
1-il.4flflll] 	J1t3ttt1t1114fl11tU t 	U 	U1 fl] I t1U14 	tIl-JOtJUTI 

3. Sprint Planning Meeting 

	

14flT5l flTT1O1i Sprint lt] 	JitU 8 	l 	t]1-V'1i Sprint T'IFJTJ 1 ttJ14 

ItUtflt1i14 Sprint Tifffl] 	it41 	tiit 	 P1114 4 1fl11Ji14t1i Sprint tJli 2 

11iWi1- 114114 fli 	ittI14 Sprint 	Lt1i4UtfltJ11 2 ITI ltP1flt4flhiUltJ 

Ii 1i "&1h" 111 Sprint ii IOU Product Owner 	Product Backlog 

V. 4 	 t I 

3411 	OO11tJThtfl41 ifl 	11111 	11l1)tflh13ttfl341)t)11 P1IJIVIJtN 
2 	 1,  

fl9i111J14 	 114 	3i1i114 Sprint 	tJi14 	Ui 	 Sprint 

I. Product Backlog 

2. ti3411Ot1J1J 

3. ii3Jiit1'UUtThJ 

4.  

4 	 . 	 qJ4 4 
1Ut11]t14t1t111 Product Backlog Y11111 111 Sprint 14ttY) fl t1Ji1t1T3fli41t1ii113JitJ tlliltJtJ 

V 	 0 0 	 4 4 
13 11tltJ1fl1V1i Sprint 14111001115 0itii 41 ifltflllliO'll-ISIJ Sprint 14fl)11rn5th1114inhi 

Product Owner 0it1iii fli3i3Ji113J 

i14J51 	2 ¶fl 	34tlitlliitlitfll tt11ii "otiils" 1fli5ti Product 

Backlog 3J1flIt11Utti115flttI14fli5 

5111iifl Product Backlog 1 11 	 1 11-J 

11tMfl1tJ111 1 ht ttUi 	 US 	I'14S1 Sprint Backlog 	fli5 

)t11oornit11-J114 Spint Backlog 11 	11'U14 fli 15tfl 	-III fill th11'3J 

ttSifl15 Sprint ttU11 Product Owner 	 141h 	2 	101iiU Product 

Backlog 11,1115fUTIT11AUL96110tt1134 	fl34it0J1111li-thlf1i Product Owner 

Liu 11 14 

4. Daily Serum 

V 	 44 	o 	Ui 
14fliSiJ1114lOUllltitulth11tJitll 15 14111 t11U00lJ01tu13J10 t1i14 

t0fliflfli5U1-flU11i 423306 Software Engineering 	 0.05 .U111t31U ttifl 
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1. lt 1flfl1 flO14 

2. 1ffl] 'fl11 

3.  

fl5-.1FJ1ff1j'1UUI Daily Serum fit) 	 njufum1lt1t 

	

flIhlflJ 	1L 	flU]1t11liJ1tJ9J 	Sprint 

Sprint Review 
9) 

11JtJlJfl1 Sprint 	ml 	ItJYJ1IflU Sprint II141 	1')] 

	

4 	 Sprint 	lJtll 1 LAOU 17010 2 	1iiii Sprint fl-11J UT] 2 

tnirni nJurn- 1H']ll -l1 lt)'l1i LtltlJI4 

	

l bI,j 	

nl flit-Th 

1. Product Owner 

2. 1l 	Il1l'l 	l]Ji 	1Y11ttJ 	llllJIttJ14l 

3. inii iiiij'h Product Owner 	1i1t13j 

4. Product Owner tlh]tJ Product Backlog 

JlflftlflT5TllU 
1/ 

9/V 	 9/9i 	o 	 9/ 

5. 14 VfOl1] 	Thfll 	JW1t 11 	11tl]1lO UrntYI 	lflfllTJllTh 
1' 

9/ 	0 

Sprint t 	 11 ltIN4 Sprint 	i01]i 

6. Sprint Retrospective 

Ill 	IJ'W]1.1 Sprint 	1lfll 	 lflflll2W)YflTh Sprint Ifl 	fllt]J']l]tLcfl4 

Sprint tB9/IlJ 10IM15TIUVIT14 Sprint 	1fl] IJI41) 3 	11i'rii Sprint 

09/ 	 0/ 	 0/ 	 0'd, 

l]JtJT] 1 Lif)U .fl1ltt) 1.5 	1INr1Th]J Sprint Wul]JIJ1'] 2 riicini 

lfll1']T] ScrumMaster 	 f, 9JU 

1ni
1
1 	11tI fl 1J']lIflT]I 	 141t) 1]JN 	l4flhll]J'hl]J ut 

I 	 1 	9)II 	9/ 
fll1JO] I9IJ llJl4114 

Serum (Serum Artifacts) 1ifrn1J'hJ%']U 

1. Product Backlog 
9/! 

	66-153A1 

 
 V
9/9 	0/ 	 0 	 0) 	1 	 91 	o 	 0 	 9) 

14 	V(13J 15 in In I I IV 

IOU Product Owner I 	¶O1tJfll'114 Product Backlog 	 ']1-Tl 11U 

9/9/00/ 	 00/ 	0/  

11l 	l 	13Jtl1ij 91) Product Backlog 	lI49lrnJ1Ul I11W1) 

tVl)J1l9/1UtJ1 

9) 	9/ 	 0/ 	0/ 	 I 	 9/1 	 0 	0' 

114U 91) Product Backlog tU4ll) lWUtNfll 

931t41 19leJlUfll'Ut1 Product Backlog 	hflJ'11i9)U YflOUllOfllfl9Ul'1) 

	

10U1)9JU1 Product Backlog )l 	11AUrnJ]Th, 	flflT)]iT1l4, 	< 141UtJ, flllWl)J 

9/ 	9/9/ 	 9/0 	9)9/ 	 1A  
fl'fl)J1l)JTU, fl1)lIf)'UOH9fllUl9l 	llfl ffl]l] Ut4ll 	OY91U'1) ltt Olt)J 

Attribute 	II 	 I'll 

lUfllfllW1fl 423306 Software Engineering 	 D.M.Tifu1tJ 
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- 	1tlJ1U (Description) 

- 	i]Jtt] 	(Priority) 

- 	fli 	tJ]tU11 (Estimation) 

3' 

1wniitt'l' Scrum 1ifl1114User Story 	11J1J Product 

Backlog ttiitjni 	11fl3J Use Case 	Th1 	It1IJ14 	Use Case 	1J1 

?1UUU 13J1t1ti] User Story 

2. Release Burndown Chart 

0 	 o 4 	 4 

3' 1u Scrum Team t'4 Function Point 11
4 
 Use Case Point t1JI1rn1 It 	UI Ll,itlrnttlht 

Sprint Ifl 	 IMMIJt I Product Backlog It1WF 

fl1fl1LtHI1 Release 	 lqfj 0I3AMWIqnIIj 

INI Product Owner 

fl1J1tUlI90110 Product Backlog 'M Llfl I 1 41II1l4 

3. Sprint Backlog 

1Un1IJtN1rn (Task) 	 fl1II1JtJJ1UflT59JO Product Backlog 

Ut IflT1 "I?YIt" LLU1YI 	 1Ufl1 Sprint Backlog 	JflhJt1 

niniucn Sprint ¶ itIfli 	 Sprint 

l.n4c1 	1fll]lIt11 LI 	ltJflT5IJIN Sprint Backlog 

1 iu 

4. Sprint Backlog Burndown Chart 

flI1 I111 Sprint Backlog 	 141flT Sprint lIfl111I 

0 	 o 	 o 	 4 	 4 

II tIn 	 J1l4UTh 	1IJ1IU1II 
II 

l Sprint 900514 

Serum 

1. tfl1t41 Product Owner 

2. f1 	JI'fl.fl lU 114TU 5-9 fll.4 

3. 61111Th ScruruMaster 

4. Product Owner i1fl10JlU3J  Backlog 

WflY1fl0Iifl1tJ1j'11 423306 Software Engineering 	 .9flW' ILt1)f1t 
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ockc r Master Backlog 	 10(1, 	eto 1,w.- efrsoh 

2010-12-20 2010-12-2$ 	0 	Product Backlog 	 wow 2 

liii I 	 [7j 	T 
to l,1,n ounee,nul,,tntm, eiuiiotlenita1ilseer,1ost 	 New 	 2 

2010-12-25 2010-12-31 	0 
11 	,,,1,I,;5 ,.trD1fl,t1fl2%i5RL 	 55,1 

2 IflSwU,5L ,5D,eTh,,,t,N, COflfl1Eflt tdnS,sbjwiifli 	NC,  

2010-12-31 2011-01-08 	0 

MaotCr Backlog 

2010-12-20 2010-12-25 	0 	Product Backlog 	 0 

10 M1,ow-,,1,5w1wir'M 	 New 	 2 

+ 
10 5,8un,n,,(wjntnn eiio,1anateree,,1avPt5 	New 	 2 

2010-22-25 2010-12-31 	0 
1 5r,,itsocn1wri.JnDtv5OtN 	 Ne., 	 2 

12 tOn tIOSLO 	j-,cettO'ltin comment tsUnlltVl1tfLtJUN1t 	 New 	 2 

2010-12-31 2011-01-00 	0 

5. 	J)]1UNl-1 Release 11 1.1 

5.1 	t1Ll1]tJJfm Release t'1' 	 Issue Tracker 

5.2 	iinui Product Backlog 

5.3 	 iit'qj t'ih nbJ 	tt nMcn-n 
5' 	,5 

5' 	e'm 	 S 

5.4 	 1J11J1OOt JtJ'li'l4 Release 1 

5.5 	 1L 	t1]14')14 Sprint 	1J1dUfl1 Release 

lt)flt11flfl]t)flb1fl 423306 Software Engineering 	 .1tij1t 11u1t1 
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5.6 	thJ1tUlfl1 

6. 	 Sprint 1t1110 2 

	

6.1 	]fl43Jtfl Product Backlog U1th4 Sprint Backlog Lt1 	L'l1 	J'I' Sprint 

Te;nOO - 4W issue hacker Master Backlog 	 lro Esble A,eret,es" kdssh 

110-M1 	 2010.12-20 2010.12-25 	2 	Product Backlog 

C hiiQf 	e,tnnww,iin1oct6 	New 	 2 	 15 COaW5,0L5tCiw,5I1,OLi,,J1 comment tsntois'ia8tt 

ii 	 New 	 2 

201012-26 2010-12-31 	0 

1.0-11C 	 2010-12-11 2011-01-08 	0 

	

6.2 	'N System Use Case fl4iitiJ tt 	11fl-1UtW 	Backlog Item (User 

Story) 

	

6.3 	Viii Activity Diagram 	11'It System Use Case 

	

6.4 	1LUflfl1-ltJf)J1I1fl Activity Diagram 	flL11J11LI1.flTh (Task) 	f11J111Lfui 

610)01 	O 
t1 w 1 Ti-I 

WflflO1ifl11-I°fl 423306 Software Engineering 
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TedniCO -itnt IluC ltk: 	Mt€- 01ckto 	1.0-Mi 	 ..i Crurin uidth. 1 2 1:n0tn . iiti 

Nni 	 it 

Sp5:L ipinnnto 

+ 

OK 	Cancel 

TeamOG - ssuu Issue tracker Master Backlog 1.0-MI 
	 ttirnd.inn Column width: 	inobin Auto-refresh PefreA, 

Story 	 New 
	

In Progress 	 Rcsolved 	 Fe 

Sprint Xmp.dirn.rits 

+ 

+ 

Ii 

+ 

6.5 	jituln11-i'n Use Case Point 	Use Case 

6.6 	 1ljflflw1J Product Owner LJ16 User Story LJL1ntJt.thJ 

t%1II4 Sprint 501i141 	Jfl 	fl1L11 LL fltY1J 

nrC 5 
11W LiW

'
)1J 
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IearnCrO - -triw Issue tracker Maste: Backlog 1.0-Mi 

Story 	 New 	 In Progress 

Sprint tmp.dimnt, 	 UI 

is 	 fr0i 	i35J 
4nuywsaurmiii0ohoi ru-on 

± 

SirriliSo Column widthtF2 Enable in -reirnul: trrfe,r.h 

:ycc,li,nl 	 ci 

7. AIDUMUMI Sprint 

	

7.1 	J1fl3JIl1 Communication Diagram 1tiI]fl Activity Diagram 

5' 
1 L1fl9JW1WIUIfl 

	

7.2 	V511 Class Diagram 

	

7.3 	rn1thtLnJ111fl-TIThfcO11 (Domain-Driven) 11J1IJVfl.4 

(Controller/GUI) 

	

7.4 	V511 Unit Test 

flfl4fl1 7.3 LLI 7.4 MV1704 Pair Programming 9JO4 Extreme Programming flu1c'30 
51 	un 	 ci 	5l 	 ci 

2 914 q1 	Jn141 	Ifl4t141thItnJ t0nl-tth.l 

111tt11141 

	

7.5 	 Sprint 

Change properties (Mets) 

Status 	Iclosed 	j Start Date 2011.01.03 

Priority 	INormal 	J Due date 2011-01-03 
Assigned to 	nor isiri Estimated time ITE 	Hub 

Target version 	it-Mi Dust: 	3 % 	J 

Remaining hours 

Notes 

9 	1 	U 	ih 	C 	III 	lIt 	lIt Fie 	r* 

revision OflI 

I 

Piles 

Choose File No tie chosen 	Optional description 

bdd coothor 11w (r.loCmum u-lou 5 trOt 

Preview 
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TamQ0 - 	Ifli issue tracker Master 	aLkIoj 	1.0-MI 

Story New 

StIpn 	t Ra 0 

Iiwn Co1nr, width; 	 At-ufrsh P..Irwh 

In Progress 	 Resolved 

8. oniii1nii1J 15 wi5 	o un-n Tn1l 'i (Daily Scrum) 

9. Sprint Review 1I1J1VI 2 ¶tTh'1J Sprint U1111 2 iffdfliM  

I) 	c 	I) 	 9) 

9.1 

	

9.2 	 1 nTh 

	

9.3 	1111 Demo 	JU1tJ 

	

9.4 	M14 Burndown Chart Wwoutin 

200 

150 

50 

[I] 
— N r 	o r- co 	— 
,-00000000CC 

00 

Q W 
4— 4J 
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0 
r14 	 N N 	 N 	 N 

Ul 

Q 	 p 
N 	 - 	 N 

9.5 	1N11 	 11tThi Sprint 	i1iJ 

10. Sprint Retrospective 014LI1  1.5 

10.1 	 u 1 	ill  och4nJ 

10.2 	Al 10 frolij 11Uflh1111L02JO 

10.3 	1Jni iobhi 

Use Case Point (UCP) 1111J Serum 

13itJ Product Owner 1fl1141ifl User Story 115 i11J1i9rn1 Product Backlog Item LL 	JL03J Product 

Backlog Item 64 Sprint Backlog U 	niItJ User Story UflnMWITLN Use Case 64 10014 

	

1iI Activity Diagram 91141il LO 	 fl11114 LL 	J1tt111] UCP 1fl 	Iii 14 

User Story 

fl]1tJI4 User Story *11110 Product Owner 	1It4fl1 	lO]14fll1th1 111tU?r2J1Th 

J 
9Yll11L 	 11tl 11111 

Story #1 	1111 Issue Tracker 

11Ji11r1 

bIbi 	b) 	 'UI 
111LtitLL1) 1'lltN 	111110 I'Ji 

1fllfl0IJ1 	10T51'11tJ11 User Story fl11 

1. °h.njvi,jm <oIniinii>.................. 

2. 151 <t'fl3J10, i0t11>.................. 

3. V1011.................. 
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14111fl Product Backlog fli User Story ThTh 10 Story LIMMIJ113J Actor 	t114'14 2 Actor TA14 

(thrnTh =3) 111 	1L 	Story M 	64 Use Case 	Activity Diagram 111 HAi fff Use Case 

1t1l-1 Ni1 

Use Case 1d1j1fl1AvDFJfl ~1 3 Transaction 	7 Use Case 

U Use Case WU] 4-7 Transaction 	 3 Use Case 

uucp =(Wa 'Ai )+(W'UCi) 

= (3X2) + [(5X7)+(10X3)] 

3, 

N Th 5) 

(thrnTh 10) 

= 71 

3' 	 3) 	3) 
 14 u-10 	= 

UCP = UUCP X TCF X UCF 

=71 XIX! 

=71 points 

tq VA 
fii1n-!wii Productivity Factor (PF) 	 1 	196flt'pJ Rapid MVC 	2.5 

114'W IL]ll4fl111lfifl111 

= UCP X PF 

=71 X2.5 

= 177.5 fl't4-'h12J' 

9) 	, 	 3) 	, 	 3, 	3, 	o 

lii 1 i.1im I 	1Y41d1ct)th'l1l') 30 fl11J 

9' 
I'icl'li 177.5/30 = 5.91 	6 	-?f1i1Th

3, 
 

	

fl LI 	n1trnnL'Ii'I4 3 Sprint 

101AITULdfit. Sprint UTJ 2 iNfllm̀  11 	 ]Th'14 1 rn1 
3? 	 9) 	 3,, 

tl14flJL14LIrn4 14,000 IJTh 	11tflJflh1flU 61(4 	ltfl-L)X 14,000 = 21,000 t1tTU 

nithiitu User Story '0 Use Case Point (UCP) 11111J Scrum 

0 	9' 	0 	 3' 	 0 

flT51i1J1tL1 User Story 	lu11JWO11i User Story 11L 1fl.1L1J4 Use Case LIII') 1flfl111 

9' 	 o' 	 3/ 	,, 	 3)o3 	3' ,t  
Activity Diagram U1J1JIJ Swim Lane li-t Use Case 	flIIl') 13J&l1 Activity Diagram LIII') 	1fl1LJtJ14 

11014 Activity Diagram 4fl1 'JTWi1 UCP l 	1J'1I41'11 	 NIIl1t1l Transaction 

in MOTI 09 Product Backlog 	flOIJ thJ*)tJ Backlog Item Th')14 10 Story ItffflU Actor 
AA V 

 

2 Actor 1I'1.4 Story/Actor flh 5 	L1l°1IUl'I]i] Weight Actor MqOMA114M Unadjusted 

UCP (UUCP) 

UUCP =(Wa 'Ai )+(Wu SUCi ) 

	

101W, = 3 LflL1l 	Li 1fl ') 	 O1iIJ GUI 

lOflV(1flJfl'1tWl49fl 423306 Software Engineering 	 ti. ,1c1tUIt L1t")flf 



33 

A = 1 t111 	1 Actor 

1L1tJ Story/Actor = 5 

Use Case " 	'VW1I" 	 ibhittJ 2 Transaction 

In-ii'T,Th Use Case i114'1 Transaction 1JtJfl'1 3 	ii W,, 5 

klqWi11111n Use Case 1'Lfl1-J Transaction 4-7 	i1 W0  = 10 

ltl1li111fl Use Case ]fl14 Transaction J1flfl'1 7 	W = 15 

UUCP =(Wa 'Ai )+(Wu •UCi ) 

= [(3X1)/5] + (5X1) 

= 0.6 + 5 

=5.6 

611'T1-11 PF ¶ 	J1fl2J 	11LVfl1J Rapid MVC 	2.5 

flillu IL U 	1ThWU] User Story 14 

= UCP X PF 

=5.6X2.5 

= 14 

Unit Testing 

di 	 I 	 I I 	 40) 	 00) 4 9/ 

lit 	IL1i111'1 	1tin1niit Wit) 	1)JlLLtJfltWitl)J] 

	

4 	 .4 
'1tJ'fl 	1 	'14'1lliflt'11lt)LL1'1lfl1W1l]ULliO1U flh 11114tJ 

I 

li 	ii 	111 ttn J?1TI414141 	LI 	1}i]flitfl-li Unit Testing 'llinU'1It11fl0n14 

	

0) 	 4 	0) 0'O 0' 0, 	 0) 	99 

111JtI)1lt)l Kent Beck 1)WlThi1thILfl 	 114 	?t1.flI Unit Testing 11t) 11111 

Java 	 JUnit 

C# 	 NUnit (I 	llilgl,flJli .NET L) 

PHP PHPUnit 

Ruby Test::Unit (t)ihJ Standard Lib 9JDI Ruby) 

JavaScript JSUnit 

Groovy JUnit (t)j111 Standard Lib 9JOI Groovy) 

Unit Test 
I 	I 	0 	0) 	 8 	I 	 8 	9) 	9) 	0) 0 	0 	0) 

O1U1t)'1i1'1i1LfllJ 	t5tJu111 Test Case 	 Unit 

9)o4 

Testing 
L9 

 Wit)U4 
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Java: 

package th. ac. sut.se . test; 

import junit.frniework.TestCase; 

public class ShoppingCartTest extends TestCase 

private ShoppingCart cart; 
private Product bookl; 

WNqq setUp 	 I 
protected void setUp)) 

cart = new ShoppingCart(); 
booki = new Product ("Space Valkyrie P,  295.0); 
cart. addlteni(bookl) 

// mdoijii w0lu cart 	 cart.enipty() 
public void testEnipty)) 

cart.en1pty; 
assertEquals)O, cart.getltenlCount))); 

PHP: 

?php 
lass ShoppingCartTest extends PHPUnitFranieworkTestCase 

protected $ cart; 
protected $booki; 

 643ai 
wgonsetUp 	 *1 

protected function setUp() 
$this->cart = new ShoppingCart)); 
$this->bookl = new Product('Space Valkyrie I', 295); 
$this->cart->addltenu($this->bookl); 

// iioiri jnMlu cart 	 cart. empty() 
public function testEn,pty() 

$this->cart->enipty(); 
$this->assertEquals (0, $this->cart->getlteniCount ); 

34 
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Ruby: 

ire 'test/unit' 

lass ShoppingCartTest < Test::tJnit::TestCase 

# 
# wffon setUp 	nt,nti nmitjiiin e 

def setup 
Ocart = ShoppingCart.new 
@bookl = Product. new( 'Space Valkyrie I', 295) 
Ocart . add iteni(I3bookl) 

end 

# ioir3i =Aju cart 	 cart. empty () 
def test empty 

cart . empty 
assert equal (0, @cart.get iteni count) 

end 

C#: 
ing System; 
ing MUnit. Frame work; 
ing SUT.SE; 

STJT.SE.Test 

[TestFixture] 
public class ShoppingCartTest 

private ShoppingCart cart; 
private Product booki; 

	

wv@4qsetUp 	 I 9 
[SetUp] 
public void SetUp)) 

cart = new ShoppingCart; 
booki = new Product ("Space Valkyrie I", 295.0); 

1/ 	imi'i 	cart i 	Vj W'04,3 cart. Empty () 
[Test] 
public void TestEnipty( 

cart. Empty)); 
Assert.AreEqual(0, cart.GetlteniCounti)); 

4 	 4 	 4  

	

tTfl1fl1t1JtJI4 Unit Test 	
9/ 	

fl1ift) t11t 	tY41t)Yl11J 	fl]flfl''1ThO1V1 
9/  ADIMITIOff 	(11,00 empty) tt 1Vfli L 	11-Tt)bJ 1i)]I L'fl] 

4 	 9/ o  
LJOflLJO empty Lfl)TI4Th item °I'14 cart ntth 0 	iwiiiitni 110 

fli14fl4 
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inici 5 

Software Engineering Tools 

0' 0' 	 8 8 
1ll5141J14 	iii 	 fl]fl]1 It'li1J Serum, 	03Jt) 

uothir 

Scrum 
4 0' 0'4 0'o 	 44 	 00 

5 3J 	

_If,553J~g 	

At 	 Serum 1itiidi-i 

4 	 I 	/o 	 44 
At 	 Project Management Tools 

0 

4 	 0' 14 	 0 	 00 4 ttl 
5 31 	 At 5TI 

	

- 	fl 	lliijwI (Issue Tracker) 

	

- 	 Gantt Chart tLl 	Th1 	fl1t'I)1Jl4fl1fl10lLffi14 IJi'U 

	

0 	 0' 0' 	 4 	44 	 480004 	 0' 
Serum 	L flfl J1tIIfl3J1t1 

Redmine Backlogs 

Redmine ITA0111v Redmine 	 Itimil Serum 

0' 	 8 
- 	 Story LlJ14 Issue l 

- 	l'flJirl Point hti Story 1 
- 	fl Taskboard ITh*1JLLtJf) Story It3flL11-14114 (Task) 

- 	 ]1J1hfl1l Product Backlog Ltt1t Sprint Backlog 

lu Redmine Backlogs 

1. Issues 

Jfl1fltJt Redmine Backlogs 14t LLUflflj3Jq1JtN Issue 11OflLFl4 

1. Story e flfJ9JO Issue H1111111ffl& User Story 	t1tJfl1114 Product Backlog 

Ufff Sprint Backlog 

0' 	4 
2. Task t) fl J'1JJ Issue 	11 	LlJ14]Tht)tJ0UI) Story 
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tIP? 	 sTUP)1L'0P?tfT. Issues 	BdElk.logs 	New Issue 	Gantt -Calendar WIM 	Settings 

Issues Lsues 

F(Iters VleXII 00 10000 
Status i___j Odd 0 tnr 

Calendar 
Option,; Ga000 

Appit ',0 0ar d 3025 Sprints 

9) 	Pracker AtaNto Priority 	 Aobject Assigned to Updated 1.0 411~1 
r 10 FontuFo, Rent/nod Noirrul 111"'1 11201. 1 	11:01 pm I 0-PC 

lOommO old 
r 1:1 F010turo New Norruwl 	/sunuunrooud'ori 	juiul tn/il 01/03/21211 2332 pm ToponOP - m.nj issue tractor 
r 10 	Tout In Procir005 Normal 	cIntucrdiit7nd url tosroz ai(9)idltr n220)v11( 01/03/2011 03:30 pm 

nt/lol/ Product backlog 

r 17 	Tusk New Normal 	Jostn/n iii 	oir120unu(udld cnwlnn$m; t-on,Ssid 01/03/20110325 pm 
Product backlog cords 

r 111 	Bug Now Normal 	2nnlLSrfrnu00ld1nn1nrt/s3d 01/031201103:37 pm 
r 02 Feature Now Normal Omln:rnr/i/rjsdnjanrjnnsid-on comment 151(0/ 01/03/2010 03:20 pm 

rrjntfWruAtld 

13 Feature In ProorOsp High 	(tdbUos000unsulw(r/lt( 01/03/2031 03:20 pm 

(1-2/7) 1 For pose, 25, 00, 100 

Olto ann/olin w, 0 Atom 	COP I FtP 

tOtt)fl Tab Issues U'VIU11510fl15 Issue 	41I1t(11ht11511(1 Tracker 9.101Issue 7111IM4 
02 	 52 	 0) 	 5) 

Issue iitrni Feature I(U Bug -Vtf1J1t)tlJ14 "User Story" '114 Serum 

Issue thttrni Task VJUITHIA "Task" 114 Scrum tih-i Issue #11 (J 1J User Story IJ(/(rn1 Feature 

Task ttJ0 ila Issue #16 

1) '.4 	' 

Sprint (ttNtJJ 91 	t1tflJ Sprint 1.0-MI, I.0-M2 Uff l.0—RC 

11Jt1i tffl&11 1.0-Ml Redmine Backlogs 	(1I 	111 Vl1t Story I1Vt Task tm'1'1j Sprint 1-fUm 

I*s'ratpiav;fllfltFttmymflql Issues 	trnflt),aap.s-t,r.aahltielIrnTflIVhN.tIUr.c. 

Issues 
011mm - 'tow all issues 

floor [Tj u/In 	I 	j 
5) Ta,et,enIo1 jJ 	 Teamroj.svuu issue t,acke,.1.0-M1_j rn-It 

lockOs 	0 l Oprir,to 
Option, 

12-MO 
sO APSIS 10 Cl— cj Oman 

9) Tracker 	Stabs Priority 	 tab(o,i 	 Aoisnod to Updated 
T2nm1p3 - souU isme tracker 

11 Posture 	New Nonub 	1sno1os000in/wno0dnullp°s0/'IP. 01/01/2011 (11132 pm 	9 
III 	Tab- 	in Progress Normol 	ntoidr,Or002rlol out ms 	nbotd(it000u,otlr(10 	siutItnO 111/13/0011 51:30 Sm P10001cc OCckiog 

Product backlog cards 

(1-2,21 I On 	PasO 20, 50, 100 
Sprint  

50,. nonlekIe 5, 	Al— I Ow I Pot 
r3r board 

2. 	Backlogs It )1tJflTI Issue 1145fl ffl-11111101 Backlog 1tt1S1I1t Issue TIvf13j15WDW User 

Story '111 Serum UW11114 1141-I111 Backlogs 	ttJfl11111 Master Backlog ttt1 Ofi14 

2 &JU ikt 

114'lflhIJtt1i14 Product Backlog 

Sprint Backlog 1,1V1113J Sprint 
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lu Product Backlog 	liii tW9hJ Story 	i°1ii°I14 Backlog IWIT51RU "New Story" IDIA14,14 

n°icwijt Issue 	Feature I1t) Bug 1Wit)1 Story 

TOSmIJcJ - solo issue tracker Master Backlog 

1,0-Ml 	 2011-01-03 2011-01-08 

c gee nunuMoedehrtiO 	 New 

1.0-M2 	 2011-01-10 2011-01.15 

in ao,etn,5Jnwn,n,1rt 	 Sec. 

so s0nnnn,1i8.n8oanjywifln comnnentlodrcl,,u.,uinluB,ig 	5,0 

In PnoQresI 

1.0-RC 	 2011-01.17 2011-01-22 

Fn'hin ywnc-nnyonh 'nInny 

2 	Product Backlog 	 Ice Story 

2 	not ge,nojcs,nnnlcin?nno oerncnBen0nt2nn,ecnt,eti 	

—.'-d 

	2 

114 Sprint Backlog 111U 	uiii Backlog iWfl11iJ Sprint tJ Sprint 	 lJ1-i9flJ 

	

Sprint 1 	Jt1l fl"a iu'n 2011-01-03 hilt 

U14l1fli 2011-01-08 lt 	14t 51Jti Sprint 1.0-Ml 	18h!h4 Point flJ5U01  Sprint 

Story Point 113th Use Case Point n1lth 

81 	 nn 	 ohS) 
1Jl1tht'ii Sprint 	°ltfl- v 1 51thtfl31tflJ15th1/11 lt ltifl-t 1113UI1N Task 

board ¶11I Sprint 	 IJnu 

TearnOD - uti issue tracker Master Backlog 

1.0-Mi 2011-01-03 2011-01-08 2 	v 	Product Backlog 

New SkIS V 8lLLiiBBtU'ld'1a New 2 	 10 	5 -ytjrytotcctnco 

Burn down chart - 	 2011-01-10 2011-01-15 5 

Stories/Tasks BJ1OB8I115 Now 1 

Sprint cards z 
iinumnAi 	comment New 2 

WIkI - 
1130815 In Progress 2 

1.0-RC 
	

2011-01-17 2011-01-22 	0 

Z 
13ItM&Jfl0J\ Task board 	1J11fl13hTih Task Board 1JtI' Sprint i'u° 
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TeamOO - 	 issue tracker Master Backlog l,O_MlSurndown Column width: 2 Enable Auto-refresh Refresh 

	

Story 	 New 	 In Proqress  

Sprint Impediments 

UM 

~ 

Ic,unurancnLanu,taSaeauio'lo14,v1ss 

+ 	un LOW5 

Task Board 	11J)IJ 51fifin Story 1oieiv 	4tW4t1iflfl 

New, In Progress N1014611Closed LOU Rejected 

lLlin9)lJU Story 	 1Th1 Sprint 	 1IL 	Story 105 IT1,0014 

Sprint Backlog 	L 	1fl 	lth4fl.10hi 	 Story fl1bl1 flUftt)rnJ1tJ + Thdaq 

1t1 Story Ivudflnun LI 	 1tI1ft)Ofl9)1fl Story fl1lU11Ut 

4 	Sb 
Ill flJ1 	]'l1l1tJ 	flTh1 	 I'Ifl4 91fl New llifl]11 In Progress 	 ]]W1fl4'1 

jo14 cO 	9/ ,4 

3. New issue 	fl19 '11 Issue 'lrnJ 1Jn7fl1' Tab ldlutlmfil Issue 	Mhttfi Bug LL °h-I 

Redrnine Backlogs 	I)1t1N User Story I 	fl114fl1'Lfl1 Issue 
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New Issue 

New issue 

Tracker C IBug 	.J 

Subject * 

Parent task 

Description B I U & C HI IQ UI 	 pee 	 Text formatting: Help 

Status * New 	 jJ 	 Start Date 2011-01-15 

Priority * [Nii1 	 Due date 

Assigned to F777777E Estimated time [ •• Hours 

	

Target version 	 j a 	 % Done 10 % 

Files Choose File I No file chosen 	Optional description 

Add -th Net  

4. Gantt Ufffll Gantt Chart U1t1fl1 

• ¶uuu issue Hacker 

Gantt 15m111MV1i3.1eU111!I 

	

Gantt 	 Issues 

	

Filters 	 VA ' SI! scugs 

	

Status 	 Add filter: j Calendae 
Gantt 

	

months from IJanuary 	.] l5Ti ,f Aspip 	Clear 	 Zoom ri / zoom i.t 
Sprints 

- 	2011-I. 	 011-2 	2011-3 	1.0-MI 
1 2 3 4 5 6 7 8 9 10 11 12 1,0-42 

1.0 PC 

	

I it iii 	 • eM I 	 TesmOO - ixs.iu issue tracker 

	

.1 1.0-1.12 	 • i.e -sZ 
Product backlog 

	

LO-RC 	.1 Cl 	 product backlog cards 

21 
1 

	

II Previous 	 rlicxt "I 

Also available n tOp 

Lt)fl(1flfl17Vft)1.1 423306 Software Engineering 	 t) . .111tij/1 0 W)flt 
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5. Calendar 

6. Settings 	11thf11 	 Tab UOW11141itJtJcI14 

1. 	Information 114 	U1I9Jlfl 111 	1LtJ1 I 	J1tJfu1lJO Checkbox 

11 Tracker 	 Tracker 5 	tJ Bug, Feature, 

Support, Task LIIu1 Review 

fl1flt1ifl1II141fl 423306 Software Engineering 	 '0.1 .I5]t1PWJ U?fJfl 
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2. Modules 	 IOU Redmine Backlogs 

1O Backlogs iJ1fl Redmine 

3. Members 	1Ulfl1j I 	flf1 	11fl]-lllU1 

	

Admin 	fl1fl 	 U1I1 	I9 I1 
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4. 	Versions 	liii 	J/1J/tLfli1J Sprint 	1fl1111 

Repository 1i1iitii Software Configuration Management IiIj 

Git L9616111M ni 	Path '1J1 Repository W fl1J1t4 

fl3i00jJ Software Configuration Management (SCM) 

U%OLtU 

4 	 ) , 
J1 flfl11W)tJ 

Git 
4. 

11 1Uttt ¶ 114th 	 51Th1 Patch 1JtN 

LID f)'Ol7d1-.flDlj 	423306 Software Engineering 	 fl.flW1t1W 	1fl 
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fl]4'l'114 Git f1J1 	11flrJt1'Ui 	4tf (Repository) 

Lill di 	9) 	 Wo 	 9) 
14VtY 	 t'1fl4 	1ininii"½i c:\dev\project  

AV 
]fl14 JTtf' cd 	 (1 	 t111tjtl Unix 

110 Linux '0161 -/dev/project) 	 f11Lt 

9) 	 9) 	9) 	0 

$ git mit 

1iniititrnicti .git TMIJIWJ1 	]fl1UJ14'U 	4ti 

ni 'JOI1YM i1i 	 git add 

J111h git commit 	UiO1IJU 

$ git add Mainjava 

$ git add README 

$ git commit —m "mit first commit" 
0 0 , 	 04  

4fl 5tU 	flUt fl 
9/ 	

1'TJ14 t'151._ 1YJ)O 	fllUh4fl1J 

9' 	 V19)'o A 3/ o " o9 9) 	 o 
qjfjfllvl git clone 1t1 URL 'UF}ltflU 1f1N1 

$ git clone git203.158.7.1 l:teamoo.git 

	

 
111fl1ft51 	Lfl)19O tearn00 0U14U9)ITV11fi1 	

o 

initialize 1' .git U151flTIM L1'T 

1flh1fl]111fll'Nllflt SSH 	fl]flh1rntfl4Utr Git 
0/ 

0)  

Id7loflati git U1Il1t91,0 Git 11T t%Yftrn1IflU 	Th'U1t1 	J 	]flJt1]1fl 

9/91' 
Firewall 11- L' fl0tJ1 URL 'ut 1th1int 	ih 

git://github.cornlchanwit/test.git 

110flti http AV1151411U Git 1141tu1i0 Web 	oìiJn 	Web Server 'I' (11O 
2' 

80) i-)adil URL 9ja11fl51AflM1fl till  

http://github.cornlchanwitltest.git  

fl 111T1J http Git 	11itJti https CH010 443) AIM 

I1flU 	nil 	W4dt%'1ftJ origin lttftl'lJi (Branch) 9hmaster TAUTwfl 

fl
0 
 W

019/
11 git 1Ui 1 

llJtN lYlti '1']n1VNU 

# On 

nothing to commit (working directory clean) 

ll itJl'fllJ'l 	 t)flhi 

lWi4 n1 	ic1lf git status 	Ui%'tul14tO 	fll4lJll-lt1J 	if1J'tYtl 

3Jij 'iTWl 

$ git status 

# On branch master 
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Untracked files: 

# MyClass.java 

i1tinn 	IWflJf11J1uhi 	(Untracked file) 	U18f1]Y1J 

fl1LLLl14l 	Ilffkliil git add 

$ git add MyClass.java 

i V 
Jfl11016' git status F31)1 	fli'1 	1 flhJ fl]L1it1 11il'l14 

$ git status 

# On branch master 

# Changes to be committed: 

# 

new file: MyClass.java 

nttjt'iijtin'Ji 	 (Staged file) 	fl] Lt 	fl151TW1jff,1 git 

status 

$ git status 

# On master branch 

# Changes to be committed: 

# 

# new file: MyClass.java 

# Changed but not updated: 

# modified: Main.java 

Tim ji 	
• b1 	 9)b1 	 V 	 V 	V 	V 

1Jfl1J')Th 1fl12Jn1Lm LUttW1U14 	 OU1flfllJt'lfl 

git add =J10 

$ git add Main.java 

V 4qVo 
1H11f1Thl IJU W10 M161 git status 	ItWNc1t) FIJI4 

$ git status 

# On branch master 

# Changes to be committed: 

# modified: Main.java 

new file: MyClass.java 

V 	 o V 	• 	 V tLnbjnrntl1 lt 	o 	 nmnutin irnni twn1uni 
9) 	 oW o'o • 	 Vl 	 9) 	 oW9) 	Vo 

LflhiLlfl 	lth4fl]1 L 	 1JlJIflUL9J1 	JLfl1UO git l5r,11 	I 	1f11tY git 

Vo, 	 d 
commit 1 11n]I3JI1tY5 -m tYJ1 LflJ14fl4 

# git commit —m "updated 2 files for testing" 

Git LVNNUAW  
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[master 40e22f21 updated 2 files for testing 

2 files changed, 2 insertions (+), 0 deletions (-) 

created mode 100644 MyClass.java 

V 	 V 	 V 	 V 	4 	 8 
]O11J1IJ1'1JT1 Git 	in 	in 	ii-iiurni 40e22f2 nh4n1 

4 	 4 
inu(i"ri master Itt Jfli it1UUILlJt1 2 WIll 
V4 	V lliJninU11yniJnitLtu 	i Ji llCli 	git commit 	iUThl1 git 

'I 

add 	 -a 

$ git commit —a —m "made changes to Main.java" 

9i t I1Jfl]W1flhi WI bMuti 

$git rmOlYtll 

V 	 4 4 
AIM riullivlYI1i119ct1thl 

$ git my lvhiini lflfllmi 
4oV 

lO'fl1j ilJflifli 	 WIOjflTt1JlW1.l1JllThfl19fl4 ii 	'i 	1uii 	git log 

$ git log 

Commit 40e22f25 

Author: Chanwit Kaewkasi 

Date: Tue Jan 1811:34:072011+0700 

Updated 2 files for testing 

Git O]1'IflT5 Undo 

Liltfllii liii 	hull 

o 	4 	1 b1 	4 	1W 	V 
4Ofl14 Git lliJ] 	1ifliIJl4IJ1Ni I 	14fl1 	4tlil tl 	TH151UM05 -- amend 

a,  
bhj 

$ git commit —m "mit" 

$ git add new_fl le.txt 

$ git commit -- amend—rn "mit" 

a' 	 a'4 	 4 	 a V 	 4 a' 	 4 i' • 
3 	flib1 1fl1 1 1i 	nimu 	W12J'IJ.J OtJi' lfl1lJ 

	

ifl 	1i1J'1']cilY git reset 	1')t)h11t) 11i11 

$ git add Main.java 

i'1nvl1' Main.java 

$ git reset HEAD Main.java 
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4 	i 	 44 	 4) 	 5)1 
4fl11Yl1 Main.java 010flUTOWANT110MAUJU 91fl1) fliVifli'dflfillyl git add 	flfflfl'fl4Th 

SI 	 4)1 	 Ill 'SI 	, b5 c4 	4 	 5)5 	 5I 

11flh1'iJl 	k1Jt'.4ntl1J 	 ] UIUfl I 	]l1Ifl1 	git 

checkout 	itliJ 

$ git checkout -- Main.java 

1u1u 5Ith Main.java 

m Git 

Git Olt1 °1 	 1 	fli 	11 git remote add 

	

origin ]fl 	1fl1 	 J1t1 git fetch I 	11]U1 master 1414,0111 

origin/master IqlAIVAIVI git checkout 11 

$ git remote add origin "URL lJitJYti" 

$ git fetch origin 

$ git checkout—b master origin/master 

0 	 5154) 	o' 	 4 	44 	5' 	5' 
t3itlfl1LLfl IU I1JOUUW) 

lflfj 	git push 	]tJUhi 

$ git push origin master 

• 24 
th1Jfli1JT1 

51 	
1til1flt11J] master 	t 	flNtIfli5I 	origin/master 

fflfl1tT19J1 (Branching) 

	

0 o44 	 0 0 	0 	 5' 40 SI 
uiunrnrn,mit 1I01JI) SCM 	]n1flh11rn1'hunl 

SCM 	LfltJ I'1h4 Gil i'TtJ Mercurial (hg) 	1'1Jtfl-14fl1 

	

(Merge) 	fl1iTh (Rebase) '1 Th 	1JTh1 

4) 	 4 	 4 
I2Jt1'lt)14 

tfl'lJ] master 	 TI-i 	 Ylilf1Y1'1J1 master 1IJI 

0 	 5  
develop 	

5)4 
fflhlflfl'U1tll)fl 	4ZflhJ1  

5) 	 SI 	SI, 

$ git checkout—b develop 

1lJ -b 	1 	]-V(1J]h-flJdflUir'N git checkout iIi 	 Wfl'?Y]9J1 I1fl 

$ git checkout master 

510 	o' 
1- 1Ttfl'IJ] master 

$ git checkout develop 

l41 1V(1J1 develop 

I1fl1'L 1-Itt1fl develop LL) 01151TVIUVI911 master 	 .fl10iO 

develop 	IIJII 	mi 	IitJ 5IthI master 

A SI 	 • 	S'oSIo 
44111 I1IJ checkout master 	1fl-IILt1 Il5f11t1 git merge 

$ git checkout master 

$ git merge develop 
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1fl'U1 	(Topic Branch) 
3' 0' 4 	 4 	40 	444 4 

] 9.1flfl113J Story 11t) Issue Th14U) 	fl1t) 91fl1tt1titY10U1 

4 	 4 	43)0 	9.1 
UrnJ1111911J1 develop I 	 t]1i1Llflfl3J]W1IJrnJ1tJttU Story 11O Issue 

	

31 	 4 	wwo 
11fl1110U1WU t 	101 	 (Feature) 112JffitI 11 114 

Story I'V) Issue It10 	1'11t) 11114 

$ git checkout develop 

$git checkout—b iss-123 

iss- 123 t]111J Issue 123 1flfl114L 	t1IULLt Commit 114 

develop 11 	1J'610U1 iss-123 

$ git checkout develop 

$ git merge iss-l23 

$ git branch —d iss-123 

niiJ3'jm (Rebase) 

L1ul4 

,1111rnJ1n 2 fll.4 flUT1 1 I Mfl9flaii Issue 101 	WU411 2 Tijkqfolij Issue 105 1tJ1i1114 

1 'OJt1.4 f11i 1 	 1L1ti1fl1fllJ iss-101 fl1J11?t1U1 develop M47'41 MA1,1401dTlivinal  

tflIJ] iss-105 	141 	t1i develop 'h'13J 1qFJf1I 	 YIqjI develop I14'?] 

41 	 0' 	 4 9) 
rnin'Jrt 	)1fl 	1ifl11JJ1I1 iss-105 LI Thc11?Y0, git rebase 61JY1J] develop 	'1rn11i11 

$ git checkout develop 

$ git remote update 

$ git pull origin develop 

$ git checkout iss-l05 

$ git rebase develop 

flflW)tfl 1U1 I 1M&f1I5V&Afl61M9jI develop 	 2 	1W11tY 

40' 	0'o 	 4 	 49) 	9 	 , 

1t1IYl1']O 	YII1l 3 	Lfl1U1Y1i1fl origin J161 develop 1]i11] 4 64nwah 

0' 	4 	 4 	c 	 , 	 49.14 	43i 	449.' 
f101ilflYl iss-105 1fl 	11411111 5 ¶4fl]lJ0i1iTh 	19.It) 	1LflULLJ9.F]0h4 iss-105 

1141J111JtJ iss-101 

IOtflJ (Testing Tool) 

4 4 4 	 3' 1431 	 9) 	 3' 14 	bI9Id 
in 	 CIiL1lNOfl 

111 	1'14 I 	 1J1'T 111 (Unit Test) 1110 	1JI40tI1 IJrnJr1J (Acceptance 

Test) 

01 	t01fl1WtJ 1)0 xUnit 
8 	 31 	44 	88 	 4 	 4 

01 	014 	11I1414 L1114U4'5 	10141 	1401 14i1i1i IJ0UUW1L00 	]Lti1t111O1i 

I I 	 4 	 9 	 314 	 9) 8 

1Ji$tY'iU IL')L11i14l4 141100 fli Ullll')01 14')1014141411111111101)J 

43'o' 	 c310 	4. 
IiJi I1i11iU1'T0 114 
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9) 	 9) 	 9 

LUfl1111 
9,  

91 	 99 	 9' 	 91 	9) 

1 f 	tYlt) LJ'1H 

Th1f1J1.fl 

9)9,, 

	

111 4 	11%pJLthJL'5n LtJffl1 xUnit 	flULL1111Jfl41 11514 

	

9) 	 9, 	9,99 

fllIJl Java °11c
9) 
 JUnit, 1Th1 PHP 1'ic PHPUn1t nfl

9'
n  

11514 Grails, CakePHP 'I-Yt) Ruby on Rails 'i'i 	 n11nnni u1'h'1' 

lMfl'li 

User Story d0fl1w 

Story #20 TWUnUIT1101flAll n iiJi 	]JIt11,4 2 
9) 

fTh1t114 91 

111 User Story 14 t1Th1t191tJ14fl 	)14J1114')tJ 104,114 

Grails (14 JUnit) 

9511 Grails Application 

$ grails create—app pizza—shop 

$ cd pizza-shop 
9) 	 9, 9,4 	99 

1fflfltJ')15t1 

$ grails create-domain-class PizzaOrder 

$ grails create-domain-class Pizza 

1nThinu1%'re1J (Test Case) VhiIJ PizzaOrder 

test/unit'pizzalshop/PizzaOrderTests.groovy 11 1U14fl ornYtni 	Ii 

package pizzashop 

import grai  Is. test. * 

class PizzaOrderTests extends GrailsUnitTestCase { 

void lstNoMoreTwoPizzaesPerOrderQ { 
clef pizza = [new PizzaQ, new PizzaQ, new PizzaQj 
mockDo mainizza, pizza) 

mockDo main izzaOrder) 
clef po = new PizzaOrderQ.saveQ 

po.addToPizzas (pizza [0]) 
po.addToPizzas (pizza [1]) 
poaddToPizzas (pizza [21) 

assert po.validateQ == false 

} 
1• 

Wflt(1m1ifl15ttO1.J1fl 423306 Software Engineering 
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Pizza 3 	 PizzaOrder 

11111flT5 Validate 	false M51.'AIIJ User Story 	0] I Order Ili Pizza 141014 2 

4 
W11 tL 	 11fl1tlh-I 3 

0 	 9) 	 dl 
9h4fl14flh it1fl Validate i4tlhJ true 	 ni in 

 -41, 
	91C 99 

umrnnmn I 	ii1ith I1fl-fl 

9h4n1l?ftJ1J LI11fl')1t11 4I1l4 

ILU1J1J1I+5JI5) CakePHP (1 SimpleTest) 0itJ1fl1' 	cake application IIt1 

pizzas UIi pizza—orders 1fl1fl11 

$ cake bake all Pizza 

$ cake bake all PizzaOrder 

	

CakePHP 	SimpleTest 1.0.1 

0' 	 919)4 	 91 	 4 
1l11t13J] ITII app/vendors n -f1it

9)
'iU I 	 1iT1-J)lJ9JtN Pizza tt1 

app/tests/cases/rnodels/pizza.test.php 	111J 

<?php 
App: :import('Model', 'Pizza'); 

class PizzaTestCase extends CakeTestCase { 
var $fixlures = array ('app. pizza', 'app.pizza_order'); 

function startTestQ -C 
$this- >Pizza =& C lassRegisy: : in it('P izza') 

I 

function testNoMoreTwoPizzasPer0rdero { 
$result = $this->-Pizza->save( 

arrayçPizza' => array( 'id' => 3,'pizza—order—id' => 1 )) 

); 
expecd = false; 
this->assertEqual(resuIt, $expected); 

function endTestQ { 
unset(th is- >Pizza); 
ClassReqisy: :flush 0; 

} 

:1. 

	

('.aIcePHP JfflstLflfl9IYJe IflJ 	liii 	flhI11t1fl 	 JNfl1 

tMADIM Pizza tiwii 3 1IltflT51JtI assertEqual 	 tJ110114 CakePHP LtJfl'1 Test Fixtures eh4 

app/tests/fixtures 

fl] 11itN URL 

	

http://loca1hostk4  old LLfVJ>/app/webrootJtest.php Il)t& f1 fill 	1JOnil  
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It CakePHP: the rapid deyelopment php framework 

Cake PHP Test Suite 1.3 

• App 	 Individual test case: mcdels\pizza.test.php 
Test Groups 
Test Cases 

PASSED 1' 	p lit 	\i 	F 	p1 p\t 	 d I 
• Core 	 Pi—TestCase -> testNoMoreTwoPivasperOrder 

Test Groups 	 Eqnal unpontaton [Ono]nun: futon] 	t [c:\ 	rnpp\htdonn\pizo- nhnp\:pp\tuntn\nu .ron\rnodnln 

Test Cases 	 \pueot.php inn 17 . 

Time taken by tests (in seconds) 1.2145590752165 
Peak memory use: (in bytes): 9656,952 
Run more tests I Show Passes I Analyze Code Coverage 

(test) 0 query to0 m5 
Nr 	Query 	 Error 	 Affected 	 Num. roe,s 	 Took (ms) 

0 (test-suite) 9 queries took 2 14 ms 

Nr Query 	 Error Affected Num 	Took 
rows 	(rns) 

1 	INSERT INTO 	pizzas' 	( id, 	'p7220-order-ed') VALUES (1, 	1), 	(2, 	1) 2 	 57 

2 	INSERT INTO 	piz2n_ordsrs 	('IC 	order-date" ) VALUES (1, 	'2011-01-13') 1 	 51 

3 	SHOW FULL COLUMNS FROM 	t22Q7 2 	2 	3 

4 	SHOW FULL COLUMNS FROM 'pi22a_ordern' 2 	2 	3 

5 	SELECT COUNT(5) AS 	'count' 	FROM 'pizza.' 	AS 'Pizza' WHERE 	'Pizzn' .'id' 	3 1 	1 	2 

6 	SELECT COUNT(*) AS 	'count 	FROM 	'pizzas' 	AS 	'Pizzo' 	WHERE 	'Pizzn'.'nd' 	3 1 	1 	4 

7 	SELECT COUNT('*) AS 	'count' 	FROM 	'pizzas' 	AS 'Pizza' 	LEFT JOIN 	'pizza-orders 1 	1 	4 

AS 	'PizzoOrder' 	ON 	('Pizza' .'pizza-order-id' 	= 	'PizzsOrder'."id') WHERE 
'Pizza' . ' pi 	za_order_i d' 	= 	1 

U 	INSERT INTO 'pizza-,' 	('Id'. 	'pizza_order_id') VALUES (1, 	1), 	(2, 	1) 2 	 56 

U 	INSERT INTO 'p'izzci_orders' 	(id', 	'order-date') VALUES (1, 	'2411-01-18') 1 	 42 

N1fllfl U 1i]14 

fl1 fl1U*J Selenium 

0 	 4 	 =n 	o 

Selenium 	 11 	 OIIfV14 fl1 )Jf191 

4 	 on 

Selenium 11rn4 	1i9tU'h4 Browser 1fl0n15fiTLJq3J JavaScript 	1101t') 1F1FJ 

	

Selenium *H11fl)1fl1tJt]flTh] 	[iFi)4 Java, Groovy, Ruby ]1U[ 

Python 

4 	 • 	 as' 	O'5s't1s' 	 , 	a 	' 
~01014TITAITWTN Selenium FlUl f1 Ji 	]t1F111 I1"IIF1 	l°lt LJ'tJUTh 	)41JFJ') 

	

1[')J1[ 1flrnNtlF) [FO1c'))JrnJ Selenium [ 	11111 	)1Y1fl[UI'[1iF1')[)i)J Script 

ltJfl'1 Selenium IDE ]11141J)4 Firefox Browser 

lof1FYiUrnflYWufl 423306 Software Engineering 	 ULF5 .°1i1tljTi'1tJ 
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52 

Selenium IDE 1.010 	 .IIl 

Eile Edit Options Help 

Ease URI. 1htt://ww google co thf 
Fast 	Slow, 

Test Case 	 Table 1 Source 

 

Runs: 	 I 
Failures: 	 0 

Command j 

Target J 	 Find j 
Value 

Log Reference UI-ELement Roflup 

[info] Executing: IclickAndwait I Irnage2 
[info] Executing: IverifyTextPresent I 
[info] Changed test case 
[info] Changed test case 
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4 mm 6 

niiiTnnii 

Project Planning 

2' 	 4 

	

untnn1L4lt51fl1 	4fl lnl4tmn Ufl 4fl1 	ithiu' )IJtF 

f11 ttflmJtU]fl n] 	rn11 	n] 	U*tJ1Th 4flh1 fl11 
4 	 o 	 o 

	

L1JO 	in 	13J1flhJttlfl 	fll'ITIlU 'F)JThI 

t't]Jl JJ'llJth i niniiiui1 

d d 
flT1%tY1tl 

lilt 1l2J1 41fOY1U 

114 	
' 	 2' 

inn-i1 l 	]tYl1'lll1l1t) 1riii 

I. 	t''ui-nci (Size-Oriented Metrices) 

(Productivity) 1lll)ifl11l01JO1 

4 	di 	d 	 , 	 2' 
5TI 5114114 IV U 	Ntfll OM1tt1JU 

d 
U14I1Wt11 t t1J111

J
I4 

t'11 1i1111 X INI 	 (Source Code) 13,800 	'l'tt11114 24 rn4-ttfl4 1'11Vp1 

504,000 lill'l VIDAV17 200 W11 lTh 1U 	Yt'il1 (Errors) 96 	1U 	fllt'l (Defects) 

17nwl-fl3rn1 

d  
1 	UtlTh lW fl L Th

4
19

9
cY

o  
J1O1rU 24/3 = 8 1

4 
fl  

1l1tJiUOU 504,000/8 = 63,000 1Jl1 

A 	
LJ 	 I 

12J10llfltU I 	ifl 419cl4c1U 	011J II14 

- Errors dD KLOC (Kilo Line of Code - 1,000 	 Ul'tf) (1l01'WI 

- Defects dD KLOC 

- 	1fl1itKLOC 

- 	1l 	l9JOWfltltn KLOC 

8 
 Ida - 	 11ltrn4-tloU 

- KLOC IOflU-tJU 

- 
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IMW15 LOC U'Th i'I'iiti flt1T11i) "WHAVOIA TOUTIM501 11ijn 

A 12,100 24 168,000 365 134 29 3 

B 27,200 62 440,000 1,224 321 86 5 

C 20,200 43 314,000 1,050 256 64 6 

2. Rnoli ,31414fU (Function-Oriented Metrices) 

	

flh1OYtt111Jfl3Jiti (Functionality) 	1I414C1 	1flU}1 

48 4 

	

¶ tLJrnThWJf1J Function Point (FP) lfl
o
Th1

r
1 FP 	flfl1V1 

l 5)9/ 4 	 8 3) - 	 3/ 

"Ut)1 % L)'Ut-11 

Y1J1n619c
3' 

 FP WL
4  

O 

9' 	4 	29i 	5' 	521/69 	 21 

1) 1Ufl11)111JW1tN I'Ic 114fl1t)0fltW1i 01 	10 	11t)1J 
2) 

3/8 	 4 	84 

2)  
0 	 0' 0'4 o 	 21) 	 021 

3) 11 1L lJ1tlfl41 
2) 
09 

9JU 

fi Function Point 

3/ 	10 	 09 	 4 

1. 1 	 11fl1104Ofl (El) 1 1'l
9)
n1frn1tJuorn111 	1 	

9/
Jtth1t 

	

01 	10 	101 	110 	flf1U1 1fl]L11Th1flh11'L 

	

fill Id 	 fM (ILF) 

(EQ) 

2. i 	 (EO) 1 	1efJnt1iJutrn 	iOjIiJ211I 

o'4 3/9/ 	 9/3/ 	09 023/ 	o  

In 	fl111l1'Utfltt)Pjlli 1 41fl?ffl1Uflflh1T41)0 10114 

	

43/ 	 09 	
IJ14 
09 9/ 

il1 

	

29 3) 	 3/ 09 	 UI 0'41 	21 2' 	 2102 

3. )11 	11JfflJ14t)f1 (EQ) Ith 	1U161c144 I flJ1111'i1 

	

3/ 	 21 	 0' 	0' 	 2121 	 9) 	0 	 09 

	

01 	 Y11')5 1fl1O1Jflfl111' 	 tlU1t)0fl'1fl4 

	

0' 	0/ 	09 	43) 

t)tfli 11U4 11t1tfl1n]'uo]rnn]n ILF 

4. 1 	lfl1UL1fl (ILF) I 	IL 	fl1Ifl 	O fl flifl10'h4 

5. 1 	11 	 fl1lYI4Jfl (ElF) IJ1L 	TwntJ4lrn t3 11 1J 

1fllL1flfl 

40 	 3/ 	 02 3/ 	3)29 	0I 	 / 9) 

L11fl1 1J11llL1LLU1T)tJ1Ilfl fl41f11 4f111' 
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114 -114 IIIJ  1 a  GlflJ9 
31 	

14 

,ei rnn 

El 	 X 3 4 6 = 

EO 	 X 4 5 7 = 

EQ 	 X 3 4 6 = 

ILF 	 X 7 10 15 = 

ElF 	 X 5 7 10 = 

(Ct) ................... 
S1 

31 4 
11tY13JTVl1'T1fu1 FP I 

LII) 
 1fllJfl11t) tiiu 

FP = Ct x[0.65 + 0.01 x I(vaf)] 

ltJf1 vaf. 1 nwii 	iiIJl (Value Adjustment Factor) INIUm 14 fh (vaf, 61 vaf 14)  uiTh 
31 	. 	 13 313) 	n 	 4 	 4 

tfl 1fl11t11J aç.fl  vaf. Jl1ThlJu Li 11'l1 0 615   	0 	lJlf11tj 1Lt1t 5 0611tlJ 

Will 

fl15141Jffl El, EO, EQ, ILF LLII OF fl li1lJ11flLlN 	fl1 	'U11'1°113t1 (Data Flow 

Diagram) I 	111 	00111114 1J'lfl4rn114 	rntti 1,ii 

U1145.-IJIM1443i 	-)U El = 3 	nn 	rnoti EO = 2 	]l0ulJ1untfN EQ 
1131 	31 	4 	 31 	 31 	3)

IN  

14 
= 2 1c1 Ifli 	IcnJtm Ii ILF = 1 	]lcWlcOl4lill4ntm I111 ElF = 4 	]1J1J 	11400 '11111 

111 1Jll1flf11 = 45 	l]1.41tI11-1]ffl PP 

El 	3 	X 	3 	= 	9 

EO 	2 X 5 	= 10 

EQ 	2 X 3 	= 6 

ILF 	1 X 10 	= 10 

ElF 	4 X 5 20 

Ct=55 

FP = 55X(0.65+(0.01X45)) = 60.5 61 

111010'111 FP 1flflfl1 	lttflll)1IP11TI001111IJIJ 1°1114 1)111 Data Flow Diagram L1F)fltt1i1J1t1 

11 	 9) 	3131 31 	 4 11 4 
11414 1111111 	10111111.1 111 4111J11111141U 1 FP 111J11.11th1 60 	WU0.1 

	

1 1w-1k14 ltllJ] 	111 L111JM9JT4111 12 FP 

¶111lu111.1fl1 	61 	FP 	= 61X60 	= 	3,660 1J1 

4 
effort 	 61 	FP 	= 61/12 	= 	5.08 1114-111014 

U111J111 11111 	
31 

 11111tht1J1tU 5 1110141 	14111 	1411 	lfl114W111 '1) 
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91491 	.' 	4 	4b1' 
1.5 ru lih I fl]fl]] L till 	141L1 58Ui 

2.  

3. fl1 	 LLIJIJ 	131 

4.  

5. 1fl1 ]1WiJJ 

9' 
6. 

 
i1iflT5flh1u1LUJO31 

 
lIW3tJ U 

7. n1rnm1c1c1i (transaction) 

fill 
a 	 3) 	 91 	4 

91 	 a ?39 
8. i 	 iiirni rn4 UiIU ILF L1143 131 

3) 	 9191 	' 	 a 
9. iUJ1 	 1J1J1W3J 	fli 	 4W513 131 
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.
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14.  

FP 
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1111tJ t11flI1 
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3. 	 (Object-Oriented Metrices) 
91 

tL1Thfl11L13J L'15.4 FP MID LOC 

91 c , 	 0 	 4 	 b1914o cI 91 44 

it1 	 i 

1. fl]1tfl4fl1t1 	L'i11flJfl]1fl1J Use Case 	UUO1Th1i1lJtJfl 

I 	 99i9' 	 oI 	 4 
flT51O1J 	W1 	fl1JIJ1J 	fl11tJ)IJtTh1i 1J1'U 3 t 	f1OJ t1) 

9, 	 o 9/4 91 o 	 I 
NPT1, fl]'flW1, PLflflhJtN 	fl1 	 Lfl41VUtJ 

51~1JIM11W 
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2. 1 	11ftU ìi rn1fmj 12J11J 	 flO 	 IflJ114 
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lHTh 	11cfl41lfli 

	

1flYlfl41 	11 flJ4fl 	L2fl1tflt 
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Ih4 1Vfi f1J GUI, flMMA MIJWITDJJd 
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00' 	 09' 	 ci 9)0 	 ci 99 9)) 4 	 4 
Y141Th1'flJ]tL1P4fl tlJ'i1114 	O]JU L1] 9ttJJ 

	

4 	 4 
Inn 

0/ 

4. 1 	tItJ'IJI]U 	TtYVhIJ lfl]fl1j'U14JJ1flU14 

1It1U I 	1111 

- Jintri I 	i 	imfl GUI n 	1JY14 2-3 

1 Th1Y 111 	 GUI 1TThfl1 	 flth4 2 1tJ 1 

5. ifl4i1JtJ 	Lfi 1 flTfl11 	 TII~IJIJ 

t1'I5Ffl4 L 

0 	 91 

,itm1rnnn91 

4. 	 use case (Use-Case-Oriented Metrices) 

9)9/ 	0, AQ 9/0, 

Use Case 

1itrnt 	litJ Use Case 	11J1410FtYIJ1 (Feature) 	 4flh111tN1J1i 

ii9IiI M514 Use Case 	 N14flT'1 LOC (Line of Code) 111a FP 

Llffij Use Case 	fl11lL5flhJOfl 	fliii-li 1 	iJi50°19Y Use Case 

cii o, 	 4 	 919/ 	ci oo,4 4 	 o 0, 	 /1 
111'Je j,J l 	t1fl41 tit) Use Case 1 

99I
JI4flhlflThl 1tflIJ 

0 	 9101 
1LI)ThTh Use Case 	 VI I 101 Use 

9114 	 40, 	 4 	 4 99/9/ 	0/ 	 4 4 	0/ 099)011 9) 9) 91 
Case 11 ')1r1 1l 	InflY1)J11L9JJU I 	 L1fl4'P11 111 	tThttJ 1)4 

fl]141f)lJflfl1) t]1h.4flT)1tJ)4 flh1411*30 Use Case )fl]t)3J)1i° 1J 
I 4 	4 I 0/44 I 	 401 	0/ 	 2' 
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Case 	111flfl11'J1i FP U11 Constructive Cost Model 1iti UCP 	13JtJfl1 

it3J1iUf 1 Actor 

111J1Q411 Actor 	fl1l1J1'W)1J Actor 
a' 	 a'  

1J 	1 	1WUt1fl1 I 411Ufl113J111t J4
1a 

T~WUDI Actor 

Wa 
a' 

111411 

Actor 1Ufl1 1U1t 

Actor 2 

Actor 11 1 LJ1J11T1Y0 3 

a, 	 I WI 	 I 

fll 	lht1'WflhJ Actor 	i111 flflhJL11ffl4 

ll1f11JO Actor 	 J1tl1 	(3) 	11Dr1O4tlJ1 (2) 

(I) 

0 	 W 	9) 	W 	 1w 	 W 
tJ1 11 	111 J 11fl11J 	 11lfl3J 11 

	

ni',ii'nTh Use Case ilMTUILiM. Use Case 	flit 

dillfwI ll 11t2J1fl 	 11ttfl 4'I14 Use Case 	'h4flTlJfl (Basic Flow) 

LfltflttJflt4 (Exceptional Flow) 1ItJflT1h 	1fll'fl Use Case 

1W 

1tJ Lli'14 

Wu 

T~AIUN Use Case 
a' 

UThW) 

J11ttJflTl 3 V111ULLIM9110 5 

IJ 4 N 7 	1L1Ifl4 10 

ijinn--i 7 	1).4tt©1V14 15 

8W911 	 W 	V1 VI 

UJtJ Lfli UCP ¶flfl Actor tLti11fi Use Case IL11f1t L]Jfl11LJfli1 

9) o',4wWIW9/Iw I 

lJ trniin (UUCP) 

UUCP =(Wa •Ai )+(Wu •UCi ) 

UUCP = Weighted Actor + Weighted Use Cases 

Th 	1'ITh 	(Technical Complexity Factor - 

TCF) t 	 UUCP 1 	I1U 	 11fl] 	flflJtUtJtN11 

14 	 o 
w°h49 - 0-5 (1 LJ)fIJ VAF %N FP) ' 	ttiniiti VAF t f1 TCF 	n]nh111-1n4irn-u1Th 

0iJ i J i01 	 TCF 	13 Ji 12Jii 	 'i' tt 	1 	 t 	1iF1'j 

Ti. 	lhJ1Ifli1tJ1'?&hJ 	 imiTh (W) = 2 

T2. 'LTh1Th (Wi) = I 

T3. nmtniiihJ 	 iTh.Th (W) = 1 
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T5.  i]rnTh (W) = 1 

T6.  1JIM1111 (w) = 0.5 

T7.  i.irnTh (W) = 0.5 

T8.  1TFT1Th (W) = 2 

T9. ]1L1tfhi iiwtTn (W) = 1 

TI 	. miTh (w) = 1 
44 	 = 	4 

TI 1. U 	501U fl04 hJ 
0 

1411114fl (W) = 1 

T12.  Vi 	fl (Wi) = 

T13.  mn (W) = 

1'l] TFactor 	1J9Jt1 TCF II1rn1nU') 

TFactor 	(W 1) 

TCF = 0.6+ (0.01 X TFactor) 

I11J3J (Environmental Complexity Factor - 

ECF) 
0? 	 0? 

40 	 0 0' 0)4 
Jf1101J4TFfl4fl 	4 

We  

El. 	1tflJti UML TITTA 	 1.5 

E2. TMITMIJILNUIM Part time 18A 	 -1 

E3. 0.5 

E4. ii1innihi 	 0.5 

E
4 4 	 14 0) 	4 

S.  13A -.V'1JnI5WL 

44 	 443) 4 b1 
E6. lJtflilJfl 	rnmt 	 1 

E7. 1]1thfleJ1ffl1hJ 	 -1 

E8. 2 

1fl1]011JtJ141 0-5 1tflt1i TCF 	ECF 	i wit VIM 

ECF = 1.40-0.03 x (We  'E•) 

itiiii UUCP, TCF 11111 ECF tL1J1 	ii 	4tUth UCP 	Obl1iU 

UCP = UUCP X TCF X ECF 

UCP 11 	1Lfl °14flh11h4lYh3h 100,10111kh Productivity factor 

(PF) t1-Wf1clfl411 1 WtfltJ UCP 

3/U1'43/ 	9) 	0) 	 o933/o, 	130? 

til 1 fl111 V11)JTltVill 1111) 

1. 11,tmdl UCP 1fllttfl1l11.13J1 

2. PF 1 	15-30 1t 4}IIJTh 	111ti1 20 	lflh1T111fl 

0 	 I 993' 	 39/9) 8 

1W) 	fl1 i1JT1ti1] PF 1]n (ntim Lic5)1tJCP tilt) 
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1n111 - tufi-1 UCP 

9I9J  
1. 	11 	 N'L'1c114N1.4 User Interface lhfl 	lJW

9)
tJ 3 Use Case 1t Use Case IM) 

U 2 Use Case fl 	 Tl-flWi1]11 UUCP 

UUCP = (W -A1) + (W 'uc1 ) 

= (3X1) + [(1OX1)+(5X2)] 

=4 + 20 

=24 

2. 	91w)tuvi1 TCF 

Ti. 2 X 5 = 10 
9) 9/991 

T2. 	Ii 	fl1 flhiF 	10114 	411 1 X 5 = 5 
9l919Io 

]11.flJ]flf1Yl 100,000 flutiqlai 

9) 	 = 	0 	0 	9I910 

T3. 	Uo nii1 ntu1Th 1 X 2 = 2 

T4. I X 5 = 5 

T5. 	41f I] 	O.'1'1t9fl i1 1 X 1 = 
= 	o, bl'o 	9/ 

T6. I1]W1 	L11)11J 0.5 X I = 0.5 

 
T7. 111519511144011'10 0.5 X 5 = 2.5 

U1'o 	91 	9' 	o 	9) 
T8. 	IJ1J 	1 1W'1111-iL1IWO3J L) 2 X 1 = 2 

0 	0 	9) 
T9. 	11 1ni iII I X 1 = 

'I 	91 	o 	9/09!o 	 19) 	91 
Tb. 	 1] 	J11T1fl 1 X 5 = 5 

Ti!. 111 	1U1i1JlJ1Th 1 X 3 = 3 

T12.  1 X 4 = 4 

T13. Jifln1fl1141111 1 X I = 1 

TFactor = 

TFactor = 42 

TCF = 0.6+ (0.01 X TFactor) 

TCF = 0.6 + (0.01 X42) 

= 1.02 

3. 	1wtu111fh ECF 	inioii 

El. IMAMMAJIMAJ UML tWJ1h 1.5 X 5=4.5 

E2. 111Th1LlflJ Part time 1111 -1 X 3 = -3 

E3. 4111J1fl11114f)tJ 0.5 X 2 = 1 

E4. 41 	ifl] 	11411 	lIfl 	fl1 0.5 X I = 0.5 

E5. i 	fill 	114i1Jm1nhi I X 3 =3 

E6. T1 3j 1701413'1] 	DID 	14 1 X 4 = 4 
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E7. 1Th11tfl JtJ]fl 	 -1 X2=-2 

E8. fl13fl1 flfl1 
	

2X4=8 

ECF = 1.40-0.03x(We eE j ) 

ECF= 1.40-0.03 X 16 

= 1.12 

4. innh UUCP, TCF llfff ECF qIAIWMMfll ucp 

UCP = UUCP X TCF X ECF 

=24X 1.02 X1.12 

=27.41 	28 

5. t1 	1'11] PF = 20 

LLT1413A = UCP X PF 

=28X20 

= 560 fl'W-TJ 

30 1iYft 

I'14 11 	1L11J 560/30 	18.67 

	

3) 	3) 
J1c1141J 5 Th t'3141-Z Th1L 1t1U 	18.67/5 = 3.73 VfliTh 

3! 	 0 	 o 	0, 

fl1Ht11411tfl4 14,000 IJ11t1 1L1111U 4 t11Th1fl4 

fll'W'W f11151 
0' 

= (3.73/4) X 5 X 14000 = 65,275 1J1Y1 

5. Ji 	ni 	ni'i (WebApp Project Metrices) 
, 

1t) 01 	JtO11401'11 (Content) 11 	fl1'1J1WJflt1 I11H
3/ 
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3/ 
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WI113Jfl 

L1tiThII4fl1flfl1iNl III 	1 fl1Ilh4 
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3.  
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1lifl 	11N1L 	 01t1tW1514 3JN 
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5.  

njniicmm rni 	univ n1ni 

It-dom L9fl4 	N 	TJUt 	LL 	U1tJ14Jf) t1]11fl 
1' 

6. IWJUTVI  
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11tffl4 1inuiinou 	4OI-fl 

7.  
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sp 
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1011Jfl 
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)flfl41 J] 	11UflN'VtJIJff1 	U11JL1O 	 ]fl4'b]14J 
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ci 	, 	 ci 
11tJ A, B LIl C tihmiwni 	1flfl] 	 flTtflL 	E  fill- 

ADU li ev t11 	3itUi1 011 	LOC, PP 111510 UCP 1fl1]1Tl LOC 'Otfl 
'I 
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00
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tI]UFJ Walston - Felix 
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1I1It'VIJ' Bailey - Basili 

f]U 	
o
11flEN11 FP 	O1O lth 

E = -91.4 + 0.355FP 
	

LL104U Albrecht Ult Gaffney 

E=-37+0.96FP 
	

I'd N9JtJ' Kernerer 
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1T

.'
lJLUi)1fl1tN UCP 	 ilfl1ThllflJ1tUff1 E 

41'Ju 	-)'iJ 10'1'h Productivity Factor (PF) lJtU 

E(h, = PF X UCP 

flTfli3J1tufl] PF 	 15-30 	20-28 	 inn MVII 
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ltjrJtifl COCOMO uniwaflantififlil COCOMO 11 	 in'w1itj COCOMO II 

flfl1J1tiYl1tl' 	itfltnitjT1 11'5LIU1t)1,1J4 
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1. II 	1fl1 	flOJl1 1111 	tt)c'1 1LUflnlfl4ni 

11 1WI1O t'ic 

2.  
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3. lWJitt 0i1nn3J 	01 

	

COCOMO II 	](tL11 fl1fltUfl] 

COCOMO II 
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COCOMO II lItJ object point 
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a' 
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i1J9fli11tfl4 

dluflnil Ji n 

Wl10 1 2 3 

2 5 8 

- - 10 

d 
L111 New Object 
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11tJ E t1 	]Uft'111111 	141 	1111111 
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1YVM 7 

9) 

Software Requirements 
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3. fl1 °1"1iULt1J1J 

4 	 9,) 	2 	 9,) 	 2 /52/ 	 4 	 4 	9/ 	9)

9f 1A q tt1fflJfTh1 0 	fl11' t)tJ1' Lfl13 I 	 15 D 	Lt 

	

2/ 	 2' 

Wflt1flflT5tOUI1 423306 Software Engineering 	 JO.fl5.9fIfLnT1FJ tfl?f 



66 

4. nith'J wn13J1 	n1 	1JJrn1ma Ili Lqw0fln'01 

flJ1iW 111-] 	iJflh1ct)thitt 	1'ftn9W10 

lflfltUttflfll13J 
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WllJflJ 	111fl1 
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2. Li1J1 	9Jt)I4 	t lJi 	I1UJ 	1Vi'T L1fl1fl1L° 
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0' 
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flThWI 
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lflftfl]5ufl14trn 

a 4 
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a 	aa4 	 4 3). 
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2.6 	nii1i1' 
'I 

2.7 
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tmihi 1noiWi 	flYUL 	fl '1 Ltri 	1fl] tJ1 

11tJt 	nlTh4L0nvm 	niimm 

a 	V 	 d V 
1tfl lilt) 	1LtJfl,1 I 	1fl14) 	L1]l4l4 

V  
lflO JttlIJT5fl3J L 	

'
tIth 

1. fll 	1'WYJI11 (Validity) 

2. MIIJ A04f14 (Consistency) milrAll Uifltdfi f-114 

3. (Completeness) 1J1t)4 	ii -rn 

4. ninhhJl (Feasibility) 

5. nirifl (Verifiability) 

67 

1fltY1flO1Jflll1u1 423306 Software Engineering 	 ]flijlit ILf3n1 



68 

iJIici 8 

d 
nitwuy1c1u 

Software Design 

] Ili nhith1LrJ 

	

a' 	 o 	a' a' 	 a' 	9! 
 1114 111-111 
 a 	 a' 

 I fit) 15 

4 

	

 
]11 	

3!
11tfl1 

Flo fl1flUhJ1J 

	

a 	a' 	 dici 	4 	 ,4 	ci 	a' 	 .4 

11JJ1i4 (Abstraction) 

	

11flL1WJ 	 113J 	Lflh1tJitij1'T1 
9! 	31 	 4 	a'4ci 	d 	 , 	4 	 ci 	 cia' 

	

Jl]flTl'] 'h- 	 I1Th2JW1 	t 	mit 	 fllflTkijWll4'U'l li4flT5 

	

flLU1iYLflJ1'fl l-i 	flJ')Ufli (Procedural Abstraction) 	1J11JflT5 

(Data Abstraction) 1'fl1JitJt1 1Th I1J1tfltUt)I4 	)tflW1fl4 

di 	 a' 	 a' 31 	49 	 3/ 

	

O1111 	YiJil 	flW'14 'Wi 	tNfl1i')14fli lt) 'ii'" IL 	4]LU'WL Lt) "tJThi" 

d 	 ,, 4 9131 	 a' 

1YiJit)t)UitJ 'ii" 	 "OThi" 

IV 
a' 	 ci 	99 	 9! 	319/ 	44 	ra(d a' 	 3/ 	49/a' 

 It 'iThO I lhflJ'ThfJ mJi 9i'Wl1WfIfl1 1JitJ)iWV 

U1114 (Architecture) 

	

0' 	 0' 

J?fu'l'fl 	1'WIIOI 

1LLnl1orn4otJi.1 L 	 I'Ii'Wt)tJi 	LI i'W4i°tJtJt1'llft] 

o
rn.h 	 nniThn ion 	niiinj 

	

I 	 1 	4 	 I 	.4 3/  
il fl i"WJfl'W 

vilAmmij 

1. 

a' 	 9/ 	4' 	 I 	I 

• I 	 ci 	9! 	cia) 

	

uj1iitni9 h tt 	9hi 	 19t'11 iJ1Y5i1UViJ 

9' 	 • ' 919! 	 a 	913/dr 	449 	 a' 	 9! 	di 	9' 	 .4 
9lt)tfl 	1t 	1 11 IV 

9) 4ci.ci  
'W'WL'uTh) 

	

iUIflOIL'WtJiLJtW1 l' I 	lii 	fl'W1flftiiLtJfl L'1Li'1t 

614 Lii114 

ItIflYiflJfliflYO11')1fl 423306 Software Engineering 	 tL1 .0lcitj')'IitJ LLf'iti1 



2.  

4 	 9)4 	 91 
1v11'h1t tfl1 W)1J 	t)t)011 	 i1J t1i14Wi4 	1141U 

4 9) 9) 	 4 	91 	 0 	 , 4 
ThJ l'1fl4 Facebook 	flhlofl'I']5 PHP 1l4rn9W)lJ 	1 	]V1Jt)1JlJ It)tJ]1 

0 	 0 	 0 	 9) 

11i'.1 	] 	in] 	flfl1J 
4
Y 
 4 

1 Facebook 
o' 	

nini
4 
 t fl]il lflJ 

	

, 	 9191 	 4 4 

PHP ThL14 C++ L 	
4 	

PHP 9lii 	 i -nn- 
0' 	0' 

c9uJ 
44 9) 

3. fl LflJtNflU 

4 	 9/ 	 44 91 4 

3/o 	 4 4 
flVliJfflJ AW1t) 	

c 	
115  

9) 	o9 	999) 

fiJl4 L1J l 

.Jtiini (Patterns) 

einintiiu (Design Pattern) 

4 	 00 919/ 4 	 4 	4 	 9.1914 4 

ui'rnnwi 	 i1nirni 

1thtiniiq 

4 4., 	 4 	 9)49) oou9) 

	

1iiJ.1tTheJ 	ilieJn 

fl1Wflf1J1'Ifl4 (Separation of Concerns) 

fliL1Uflf 11J1 	I10 	U L1iU1t1tJfl 	10 	11 OOtL 	t0fl ThJ'511J'0 

;flfll51MlfJT'u 1 	 Y2J 	(Feature) 11T5o11qhl51j (Behavior) I1JWWU 

	

4 0044 0 9/9/ 	 9) 

n1tLniqp41 

U]1Jt!JI (Modularity) 
9/ 	 4 	 c 

0' 0' d 	 4400' 4 9/ 	 91 	91 

U5'L4 	ioh-tnmi Java 

'hii1un111 Ruby 	4]4 	It 	1I 	fill t fit 1l2J0 do0 fl]] 	Ith nmn 

13J1I10 I 	 LlJfl1Uflfl1l4fl 

of 

	111,10"W1 14 TD 1 M5 5,311 
 , 	 514 	 0 91 	 91 

tii'hon 

	

44 	 09)9) 	 0' 

0flHl1 	1W) l)J 	loft 	 f1hJ101Y)'Vfl11 

69 

L0fl1fl0Ufl10l41 423306 Software Engineering 	 0..1fU'lleJ LL')fl 



70 

fl1 jt (Information Hiding) 
0' 

SI 	 44 	 4 	o 	 i 	SI 	 5)455) 
11LLthr)w1 LO 	 1J1U1tN 	1f) 

4 	4 	 4 	 SI 	 4r0 	 5) 	 5) 
131LNl1Ji1J (Side Effect) 	111fl 119J45I fl] W1 

nnI 4 4 	 44 
1fl fl]J 

4 	4 	 i4I 	 4si 
'I4UL1]1Ii'i4 	 1U80]tJfl'hJ1 1] 111fl1 

4 	 5155 	 o 	U1' 	 , 	 4 
Lflu1ThLtfl L9Jfl14lI1Th 	 in n1 	1'hJ) LJLiJ4 

n1 o t 	(Functional Independence) 
o',, 

r 	
d 	 4' 

n IOn 

4 0) 	 51 	 5' 	 0' d515 0' 	8 	0 

flUTVfl1 	]I11JJ1 	fl95014'1JO 	11OU'414 	Un 	T5Y1111Thli14 ii 

4 0) 4 	 51 	 4 	 51 
1LfltflflU 41t) 

d1fOYU')' ii 1 (Interface) 	in 	1IJ1l4 

51 I 	I 0) 	51 	0 	51 I 	 I 	I 	 0) 	I 	 5? 
13J 	I 	IiTh 	 fill q 	'i 	]lltfli 	i NlYli1 

I3J1onini1°i n1 	 1 1 1uIturnl 2 di flh Cohesion IIt1 
10) 	 0) 	 4 	0) 

Coupling lflfjll Cohesion I 	fl1')] 	4T 	0fl i1lJ 	IIfl1 Coupling I'1ii4fl1 

fli 	00 	4'fl' JflO Cohesion 	JtN 	L Liflflh1,4JO0 LJ 	fl40tTht1 

1Jfli Cohesion ff I3Jifl il4LIJ') flWfl WlUi140tJ 

i 	h.nin ti nimi 

13JOItJ') th14 Coupling ii 	 i1jo 1ItJ Coupling 	 0149J0 

4 	4 , 	 4 	 I 0 SI 
iwYF1'hJj0 o 	1hln1onInJnm 

9) 	 0' 	 5151' 	 4 	 4uio 	4 
ionu 	 oioirnni 

flhlifi (Refinement) 

51 9/ 	 594 	4 	 o4 	ol 5151' 	 4 
1i9Jo2o 1)1f114U 00 	JtflJfl')Th niioi IJO 	I1-t0lJ0W] 	'(1 LOT) flIOtJO 

do 	 0) 

onithnTh 

I 	I 	 0) 	 14 	 4 	0) 

0Ii0J nT'h4 Service-Oriented Architecture 'iiJtlh4iUfliLOJI4i 

SI 	0)0 	0) 	0) 	I 	ol 	 I 	4 

fl11IIff)LcIO (Refactoring) 
4d 	o'o 51 	 4 51 	 4 	 I 	 0' 0)4 

01 II 	IO0LthLn0 Lnn]0OnLl1i1 	]fl'h4'Thn1iL1JJ015I0 1n]ILLO0fl1)OLtfl 

4i C1 Iq s/I j 	 1 514 	bi 4 	Lq 14 	4 

L0fl1flOUfl1O4°fl 423306 Software Engineering 	 O..']T)1J LL611I 



71 

9)4  
1 	 niu1 	i1 

4 I bill 	4o i 

	

1flfl1tJW)fl 	I 	1'lt fl 	UIJ1 JlJ 	U1fl1t10 	)Ufl U1t) 

	

IS) 	 MAN, 
a4 493 '4 	a a 	 4 4i 4 

	

i1JU% 	4 	fl1Ot1UIJ1JI1 ui IIli OlflOUJ'l1 	 fl11V1ttfl1 L3.JI-T3J1tJ 

 
]t1t14 	 5 rn4

9)
1 Yflill 

9' 	 4 	9)44 9' 	 4 	54l a 	 4 

	

LtI4i'f1 	n 	n'urnnun 1WJ 2 H411 	Ofl4LL1tfl 3 	 15)1fl4 	t1J1t1 

4 	 935I 	 4 
 2 H14T 

3/4 
 Ll1M 

4 	 4 44 
1L -Wt)fl LUJ14 4 11191'a lU J1Lt fl1JII 	fl 3 1ii I 

	

9/44 	 9)  
14411 l3JVllUfl)flJ1 1LflJ1LL 	1Wt'ftflJ L1tYU1-1 

flhI l 

a4 	a w 	51 
61 ILL" 
 I 	 a - 	 9) 	9) 	 w 

fl 15 
	

ltL4 
a 

 nil 	flLL 
a

1t 

Uldolfl,w 

1. f1t1Wl (Classes and Objects) 

91 	 a 	 5) 	 , a 	a 	bib) 	 4 
11t 	fl1UflJ1lfl 	alp U 	U1f1Th ll4f1fl?f'fl 

II]I1J) 	13JTtUJJ' LWflU11V LJ11t) 

9)49) 	 3) 

	

1iTh °1 	Jfl1lt) 	fl 	U1I1IU 	iiii 	 41i 	flfl14'1Jt)iI 

AVU 
	 44 3/ 4 	 4 

Lt1fl1( 

2. fl1J1t1 (Inheritance) 

I11J1J14'bJ 1tJ1Jfl h111ffilJ I 	11L 	1Thfl 	1w1'ITg1 

I 	 44 	 3' 

	

IL fl1]fl]Jfl3J1flflTi 1 1]Y 	 -1131 i1i 

4, 	 4 I 4a b/a' a a'1 	 4 	4 4 4 	 51 
nJJc 

flh 11fl11iJV1IfTh 11 L'Tu11fl 

in 

3. 'OW)Th (Messages) 

a a,  4  
flln 

a
i

41

q14fliOfUWUlt) n 	 1fl'I1 	 1tWW 1'I1t)11IçIiTh 

rnJfli tlnfliYI 

5' 	4 	4 995/ 
JOffflJfl flTttJfl LJfl-tO 

4. 1iJ (Polymorphism) 

a 	 4 	599/ 	a, 	a,4 	 a,a, 	 Slab) 
liirnliltrnVi I')I1 

YilJ 

U11 

fit 	nnrni intimrn ni 	 mi ntvno rniithin 

1VthnJ 

lifltiJflT5Itfl4'1fl 423306 Software Engineering 	 O.f .1flij'I1U 



72 

U111fl1J1UlU1J 

ii 	 no 	 iciq 	1i11Ji t1Ft4 UML 1fl1OfltLflflJUtN 

flULfl1fl1Jfl1LO11i llfl1fl 	5OtJWflh1 	1flfl1OflJ1tJ 

LJ (Elaboration) t 	fflL 	ttJ1 (Refinement) 	 Ufl111J]fl 

1. 	1n1on10 	(Data Design Model) 

DID nUZllJ13 t1tfl4  
- 	 0) 	 9) 

!1fl1 fl]trnflUU 	
91

1J ER lOALflJ 01 lfl4fllfl)OflUlJIfll 13J 

• 9' 	 914 9) 	 0 0) 	 44 
01cntfl1 1n ULJt) 1111 	 03JVUI0I 	lLi1fl lt0tJ1 

44  
nflhl flt1] 

0fl tN 

ioiio'hJ 

2. IMIAW 04 M5 VV nillilitil'aflIVA Fifil Ili 

0) 	699191 	 69 	 0) 	 191 

Jfl 	I 	1flfllTlIY1t1Lfl9 (Package) L14fl 	fl1l011 	LUJ0J 

till 

9/ 

MVC (Model-View-Controller) 
09 

 4cfl.1 

3.  

111 	1 1411 flfl1U)141 

001 1f1fmj 00 

— onoo fill 	rniji4 

"fln 	4 I - 
I 	 4 

— onlhnoon1L9co*JoorneJ6h4 

I 0) I 0) 9)91510)0) 	 91 	 I 0)4 9/0'I0'0 I 0) 

3.1 	tiioonitij 	ioonur L1fl 	 IOtJ l0lTh000flU 
 

1nun]t')co 	othIrnqo1.1 nloonlL l1il-ln1 

iJi01m (Usability) liD 	1JJ1- 71 

• 9/514  
0onJjI'1c 00 UI patterns 110 	 0ll'iThl1Jl1t9fll0 lii 	LtJfl'1 UI 

toolkit 
I 	0) 	I 	 9) 	 0)0) 	 4 

3.2 	fill DonLfli1JtL'IcoJotJnl0lton oornni 	mniooicom nrim 

liD oowi oo in 	nitnw iooni 	,n 1ioni1zolJ 

U01 ')' lULL 

4 I 	 40) 	 91 	 I 	 I I 
3.3 	fill DD fit Ili 

I 
 IlcDIJ000ltJl,U 	n1on1oonLL1Ju4o1oLm 

fill 	 Wl 
oIl 	 0)01 	 I 	 4 9) 	 0) I 

Il01LW1li1flT5000D 

0OnithnD1JniD1J'1c1 423306 Software Engineering 	 D.0 .li1tTl1tJ 	)fl 



U11l1f 

Imn 

4. 	flflLL 414 

2' 2' 

2' 	 91 	 2' 'ici 
4 	 912's 	 2' 

LLLc 1 131fl1 l4WW1 '1) 

5 

ob9 	91 	 '' 	o 
nn_n1Un11 I 	1IJ1fl] 	111TILJJtJtJtJ 

UML 	IIN11 	 I'IhJ MIDIUJ9JIFJ (Server) 

1ThIJfl11Th (Execution environment) LI 	14Th (Artifact) 	LL 1 
01 01 	t 	 01 	 4 	 01 01 	 2' 

73 

Lfl1flfl11iTfl 423306 Software Engineering 



74 

MITI 9 
2) 

nitri1iu 

Software Implementation 

9) 	1 	 1 1 	 31 	 49) 
1n11Lt 1ltNtm 

I 4fl1 	111 	1fl1OflI1UJ1 	1-V5I-11 (Source Code) 

4 	 1 14  
nhiqc)v1 1ir 	'it) L 	1Ufl41 	Vf1l?f 	itil 	ftLlJtl 2 

fl111Lfl'lJfI13WflJJ]fl 

1i14J 

I. SiTh] Java I 	Th1LJU10 James Gosling Sun Microsystems 15 	I1flhli Am. 

1995 	 C Ilt1t C++ tim] Java T11Ut))f1 

d' 	11911 
ltJ11i1 Java Virtual Machine (JVM) 140 	 5q 50 	A 

MMOT-afl °li1li flM. 2007 	fl111ltY Java Development Kit (JDK) 	1U11 GNU 

GPL 0t11 OpenJDK I 111VJf1Th1 JavafIt 	]0]ij I1l4 Web Application, Mobile 
d 3) 4 	 91 	 1 	 4 	 4 

Application I 11l.4 IflflT5th1JIcflTh1 Java 101 	lflIllWOiJ]Il JDK l000 

0I01J0 OWl LOU Dalvik Virtual Machine IMUIPLAIM115 Android I.I1411 

2. fliUl C I thU1 	UW1J flfl. 1969-1973 1i Dennis Ritchie ii Thni 

flhlH11IflUItJfl1U1 C ?f11J1t1fltJ 11 	Il4IflYl'1hfl tl tJ1114fl1141 C 

0 4 	 9/ 	18 	I I 	 IUjja~
lfIOJOO C99 0] 	lui9hilJtNtiml C oo Y"M 	At 57 	At -35TIANM5 

191 	 c 	I o, 	 1)3 	4 Ii 	 I 	 I 

tit) 31 111lY1I1bJ11U0t Ifl 	tli0t0lJW)IcW 

I 

	

C 	 lU,fl J014 

	

Clang 	 1tJ 't11}i] C 	J1411IJ University of Illinois ll h4li 

Apple 

— GCC 0 	10th]fl C/C++ 1I"UO GNU 1UlJ10Th)1hilJl4 

Linux 

— MSVC ll 	tt10th1J1 C/C++ IUVI Microsoft 

3. tim] C++ 	 wi1oi Bjarne Stroustrup AIJ135fiflil C with Classes 

tiM. 1979 i0 ]IhitJl-1 	]U]IJ14 C++ 'l'I.liI tiM. 1983 tim] C++ I1U 1J1OtIN 

IJ]ThTh 1'IcY 1 	1U2J]flU]fflhIthTh]fl0Ul0ti0fl100flllIJ1Jt]1U10h1 I1fl.1 Java l't0 

C#fllUl C++ U1ti114 RO ISO/IEC 14882i tiM. 1998 3J1ti1 ti3J10j 	1'fl13fl11 flt) 

4 	 4 	 4 	 1 
LtJflflU0ti1llJIthflTNfl1fl1 C++Ox 1301A tiM. 2003 	0lJh4 00 lUIVI0t11U1 C++ Vi I1111 

C 

I0fft1]fl0ui1h1flf0Vi1fl 423306 Software Engineering 	 0.YI5.'Ic1tU5IVJ 



75 

4 
4. lflWl PHP 	mlnn 	nnii,imthz 41J1 	fl.n41111i fl.ff. 1995 1t 

Rasmus Lerdorf11If1 PHP 3 VW PHP 	flii11J1i1J Andi Gutmans Lt Zeev Suraski 1014MI10 

11J4 PHP5 	fli 	1]3J]WflUfl1lLt 	 14fl1fl 

Zend Engine 	1h4ThTJfl-p4 PHP 40 Phalange ?m 'ij .Net, 
0' 

Quercus IINAW PHP i'W Java IM110~Dllfflfff HipHop tilu PHP Source Translator Itflal PHP nh-i C++ 

LL fl1J PHP 1q9UI1AO Facebook 

5. DIIIJI Python I 	mi'Ithn 	n]11 fl4l1tJ Python IT9141 

1989 11J Guido van Rossum I 	Th1fl 	 1LLfl1f L11-I LIIt 

1O'W DITil Python 	11W1flfl1J1 C, C++ LL11t Perl 5 733AJava flTlJl Python L1J1M1Th1 

lI 1 IflJtU C 14O C++ 	 1S1]WU'1 Python Jl')LY1 
0 ' 	 4 9) 	 49 	 4 9) 	 4 88 

11Th1flpJ4 	1fl)13J'hJ&hU)1i1 Python 1JflLJ'UWU C I1) C++ tVOLLfli1I9Thfl1l 

4 	91 
nmirnnn i 

do 	 0' 
1. liThi Scala 	flTh1lfl 	 °il}fl11IJ14 Java R'I11Ylt)Th 

0 	 49/ 0 	 49 
11litIft1fl I'1Ifl1t1 I! 	Uti'!fl4lt11.4 Scala I 	cfl413J1°hJlJ fiM. 2001 	lpJu'fl 

thin11wTJ flM. 2003 i ii °hi?i fiM. 2009 11'71 Twitter 'II nlfIfll 	11JJ Web 	iuvh 

0111J 	tfl4114l1Th1 Ruby ijAuniwi Scala 

9/ 	 4 	 o) 	9/o, 	 0' 	 , 	 9/of 

4fJfUflJfl1l1 Scala fitI Martin Odersky 	 41fllYLflflTh1 Java °114V4 5.0 'I1'ItflJ Sun 

Microsystems 

2. flThl Groovy 	 I'1h4LU11J Scala 1614 

Groovy 	1Lt11Jfl11l-fli14 Java 	'tJJ 	 11J12J10°11.1 

(Domain Specific Language) flThl GroovyINT11'ahivi ti l] fin Th1 

Java VDA Ruby LIM. Per! Groovy 1.0 d5 ifiqlUld fiM. 2007 

3. li1J1 Go llll4llfltJ Google I 	 fiM. 2009 	11 fill fltJ1Th 

	

40 	 49 	 8 	 t 	 91 

flU4'flfffl Ilfi I Dili]I°15'1'1t l]lfl]'1L1f1O1-1 	VthIflIWU13J1 

1iii Go flh 1115VVIA.fIA Concurrency flThl Go 1U 	1flfLIuiW1 C, Limbo, Newspeak 

cl 	9) 

'LI flU 

4. 111191 Erlang I 	 111'LiJ fiM. 1986 TO Ericsson 1Ifl151ThIJ fIM 1998 

4 	8 	 4 	 09 	 09 	 09 

III 	]J'UtJIJUlflIJl.J I 	1flU]]JTh1°h4flTIOU1J'U1I!fl!)1cJ'U1'U 1f1fl iflIl Enlang 1iii4 

	

0' 	0, 	 3/o, 

fl1flI
09 

rnfl 	
0,

11flFlf11fYJ1tth 	I
09

1I1fl11'U 1thIdll1t 

1.1ThLTh')'UlJlfl flflq'tJO- Enlangfl 	1illih) 
0, 	 09 	 0, 	4t95) 	 0, 	 o 	91 

1111 	i1i 	IIth')3Jrn4 	 12Jfl0 flTfl11flflfflIIth rn1'i 

1'flI41'Ut'l fIThi Enlang 	3Jifl U-Il 	ill 	JI11flIJ 'tflI1 fill fllU1 

4w 	 0, 9/919.1, 

IOlI1O5lJ I1U')Ulflfl 

Wfl11I'U1%Oth1LIT 

#0' 	 , 	 9/ 	.14 	 919)9)9/ 	#0' 	 4 	4 	49 	9/ 	0,01 

IyLntlJUnfl'Ul2Jll0lc1cc1cl Lfl 

090' 	4 	0, 	4 	9/ 	0, 	4w 	999/ 	•9/ 	9/ 	 80' 	 80'. 	0, 

	

'1JflIYhIfl'UUI1hIrn4fl'U'U1flO'In1 IfilfiufilIn 	fl'IThI')fl1f1Uf1'l 11hIf1?fll1l1 

W11tlthflfl1Jrn'60'U'lil 423306 Software Engineering 	 fl.fl.°1flfijltJ III')fl1t 



76 

fill 	 IGIlj 	 LLOUW1rI4 

0 	 0' 

LYhL1 
0
Ut1inf11tfl4'n 

Z' R41 

9114 
	 c 0' q9) 

1I4 	WIAIJV 03JI113jifivIalwAlLUfl11 Ili 1YtJTh1 tic 

Liu 
0' 

Swing 	 i't11JVWU111thmJ Java 	 flJtJ Java 

Foundation Class 	 (Graphical User Interface - GUT) 11TYN 

LiThnJJIJ Swing 	1iIT11 MVC (Model-View-Controller) t11'1 1'MJ 

Swing 	1 	llThbM 	flLLY* '2J Java flJ?1 1u 	LJ 'i Swing tThNI 

do LIVfrJ
0'

J Java IITW SWT 

WinForms 	 1U111 llflUtWtflfl1J Swing LIT1 WinForms IN 

Net Framework 	 Net 11111 

ltfl1'1i MVC l 	T1iiO fln 	n]1 	(Data binding) 	1flThfl'1 MVC 11114 

Swing 1J11flflO 	411tJfl3Jtt1iIJ MVP (Model-View-Presenter) ]IIIW4 

WinForms 	n lJThflT5 Microsoft Windows dDlAviv 'IllflhlTttM 

1t1Y116lJ Microsoft Windows 	1fltfl11lflJ'W .Net Framework 	 I')1- L914 

0 	 0,0,0, 

	D1,19 IN Mono 

0 	 0, 	0.' 0' 0'? 	0, 

	Ii 9i'ti 
o, 	 31 	 .0'

fl Qt t 	ffinUiilttnw11 	lYlJ11')eJflTh1 C++ 3J1JIL1J1J 
0, 	 0'  

fl]lLfltfl11UL11tLLLflfl1'W1ct)2J slot 191dI161J5d1ftJ1JT '41m'1J1U Swing 14540 

WinForms 	f117 Layout 	fl 	f11tJ1J Swing tlldl-Viffl~W115 Layout tt1i1iUlJ11tJ1fl 

5/ 	0, 
WinForms 	LILt)? 	liNT1Vl Qt U4Ufl11fl1 Layout fll.wflmu, L1nIYItri9W1Th 

31 	 0,0,0, 	 5/ 	Ot 	0.' 	 0,0.' 	4 	5) 
1uuuitht'rn 	 1V1 Layout IUOfl1IIT12JT 

4 
11 I 	flThL 	Th 	ill 	 10Ibfl14 Qt L 

315/ 
tLfl KDE 	

' 

U1J1-j 

	

Linux 	I 11 	U1-iI1 	IIJ) l4Ofli)lfl C++ II'T1TFi1 Python, Ruby 

0.' 	 39914.0' 	 319.1.0.' 

1L1I Java J1]J]'Ttì L 0ItLVltwutfl1 Qt iu9nni 

	

0 	0,0, 	 0, 	0..' 	0.' 	050.1 	9.1 	 0,  
Gtk 	I4 	 14111 	YITlTfI 4Tl1t 19ThW)tJT)]'til C++ 

0,3/  
LLD" 	1l1I1LrnlIJ 	Ili tiflO GIMP 	I 	lthtLnhtrn'vfflI1u Photoshop 1J.' 

1 till imntI1wni1141n fill GIMP 0113J1Ih4 Gtk 	1tiWt' Gtk 

'1JWflJi1tJTJ kI Pidgin 11114 Instant Messenger Client LAIIJ65efi Gtk 1111411iUiJni 

	

1)3J1 Mono 1114 Net Framework TThIJ Linux 1flFj1jU Mono 	14II 14')tJ 

Gtk 1j0.1niui C# I 	1VIJtN Gtk IJ14 Mono LUfl'] Gtk# 

It1111.'JY1mmvlun'II14 

IflVu1 41LLIlJ1t)lJtJt1fl I1I1h4 2 fl J1O IL.'1IJ 

II 	I11JITI Vi Rapid MVC 
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1. tcij 

1Th1 PHP 	Java Serviet, JSP, ASP ttt1t ASP.Net  

Java Serviet UIt JSP 

Java Serviet Ut JSP 	Lit1111 Java 	 1M. 1997 lIZ Servlet U1111 

'U]'01JtM1J1J HTTP ONt1fl11OJflJ 11i'win Serviet AD JSP IIN 

3I  
HTML 

4 	
1flTh] Java tH1Ili 4fl'15141tflflhJ 

PHP) lJ9h{tI JSP 	fl11i Serviet OWnh14 	U 	i'I'1
91  
NTh Serviet 

i4 	 4 

%Tiurn JSP 6Ntli14 

TI 	TO 	I fi Spring ROO U1 Grails 

ASP tttIt ASP.Net  
3 

	

ASP t 	t14i111 Microsoft 114i fl.ff. 1998 1 1I1fl'fltJ VBScript 

Dili itwih JScript UtIt PeriScript 	ASP ttt1 JSP 	 1iUttfl 

t4tJ 	ii9itnmi VBScript 	lUi11 '1 HTML t1141J ASP.Net  t.flJt91 

ASP I 	unii t) ASP.Net  

j 	 0 	 o 91  
1J]flhJ1f1111Th1'11f1l11JT4  Net I 	lflfl9f3i 

2. 4nitrni Rapid MVC 
3, 	 91 

fl ]flJfl1 Ruby on Rails 9 	419i14'b4li 1.tf. 2004 1tJ'I'11fliIi 

Ruby on Rails 	 I 	LI 111ttfl1LLU1i LL'i1 Ruby on Rails 

ttfl10fl1JLL1J1J MVC m3huIJ 	L1P1U']T') L lt 	I'flT 'l' 

(Convention over Configuration) 	flfl] 	14tt]fl (Don't Repeat 

Yourself) 

)1J14 ( 	11n1JL 'n) thI 1 1t11ftJ Book L]1 JtYfl books 

43' 	4 	 31 O 	 9) 	 o 

,K50flififfiVya BookController 	 1J1JL')1i Lth11'I4 0Jfl fl U4LLtfl 

0 	 0 	 49'  
Tht I Wfl31 	 uiinihiiu 	I in 	rinmi Java 

91'o 	' 	 91 	44 	 91913111 

1iU1flTh Lij1.4t)flfl1 	1l 	ThJt1)i'4fl-fl 	U 	flT5LF5tflJ L1'TILtl L9Jil4 

tl f)iii4 1 t)tfl 	Oifl hii LLUlIt1itJ1 

, 	 9! 	 491039 
91Y 	t1

4 	
iiThitJ'] 1 OJ] Ii 	4fl 	1ti'LiWfl-fli 11J1111th49fl1 

IvbJI'h1 Ruby on Rails 

L'1fl4 

9) 	 o 	 09 	3 

	

- 	Grails l9cflThl Groovy 1]i1fli1-L Java LLYYfF53JJ14]'1J'U1141i tiM. 2006 

	

- 	Spring ROO '1 3'nitn Java ffff Aspecti 'L111041fl4 Java 

	

- 	Django '1'flThi Python 11141i14 CPython LLt1t Jython 
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— CakePHP, Codeigniter, Kohana 	PHP ITI 3 	3Jt9 liCJ Kohana PHP5 

ttiiiiin Codelgniter 
9 

- ASP.Net  MVC t91 
91 

Th1 C#, VB.Net 	tThF1 111U11Ifl4 Net Framework 

I 	 I 	d 

0' 

	

0 	 3) 	 0' 	3) 	 • 
Lc14 HTML5 14  

iOS SDK tt l lL 	 iPhone tl= Tablet Wad IJtN Apple 

1wil4n 
	 k 	 91 	 914 o' 	 9) 9) 

1ITflt1H) Objective-C 	1i 	Th1 	 flflf)flflU C++ 	fl1W)IJ 

iOS SDK 

¶L14 

Android SDK II 1A 5 3j tll'fi dill U1LLO MWIVITUIM D D il DTI 115' 	Android 'UtN 

Google 	 fl1 fl1J'i1'fl 2 Vi'114 O 1) Kernel UAIJ Linux ut 2) Virtual Machine 

1114 Dalvik Virtual Machine I 	1fl41J1*flhiU Android lltJ SDK 1J'1ItJ'hi1J] Java ltflfll  

Virtual Machine iTTW10 SDK IUDI Android U 1n-Ih1tii 

fl 	
0' 
adli 

ffl
t ]

91 	34 	 o 	I 	193 
n 	

9) 

1

9 	4 
 SDK Oflo-Imill ¶tJ 

Android NDK 

Rhode 	 1flll1tJ'I' Ruby on Rails 	1111'1J'1i °h4 

Ruby 	loti 
0' 	 o 

	

ine'tinu 1ii 	fl'5tUflJ iPhone, Android U1O141 

Phonegap I f'L JavaScript 	OJfl1l1 	1flO't1ifl 	imicirn 

1flU0' llfl1J1 HTML LL JavaScript lofj~JIMNPMIUDI Phonegap 1.1U 

ILJI WebKit %flflhJYIl0l0ll4 Google Chrome 	110 	LW1fl4J 

dl -h1'5flIMd11fAAFjAj nil )kVION-Iffillil l'1fl4 Objective-C 110 Java 

l0flt]01Jfl1flY011fl 423306 Software Engineering 

 

 

 

 

 

 

 

 



79 

Software Testing 

	

3' 	 0 	 3'914 	31 	o' 	 3/ 	4 
t9fl-1 valTalvila 

fl11 	 q1 	flflt'Ut)'1flUtlJU IwUl'19) 
3/ 	o 	I 

fl 	Yt)O 1 J11'l tqflJ 

	

41411 
 5) 	 4 	0, 	13) 0,4 	 3' 	 o/ 

1]1 'Ut)1iflfl 	 t111 J i-tn 	11W)tmnyOoJt)çl (Formal method) 	4rn
5/

4 

fl11 l fllfltlfl4fl]Thifl41 

4 	 • 	 o, 	099) 	 0, 	 0,0' 	0 
fl)1 fl1llfl41fl'1) 

LlthLLnJ t'1h1 Test-Driven Development 

n1T1Yt1J 

	

3' 	3' 	 • 	09 
13J 15 n I 	 111-J 

I. 	fl] 	 flflJ (Unit Testing) 

fl1 Lfl] fl13J1fl1 	11Th1]Jt) 

ofo 4 	
649,14 
	 4 

1J1O 1Vll l'111.l fli 	fl1t)fl1OiL3ThO1 	1I'V50 

	

4 	 ,  
flhiflhltffflflflflffll 1111111 L&hThO3Jfl i11Thrni 	rnJ'ii 

1fl1 JiW)U 1t) W)1 1t)flb14 	11J111°lIW]1 °ilt)fl3J 

	

jUl'1Jn10 	t1?YTh1 L 

2. 	fl 	 I1tt1]fl1 (Integration Testing) 

40, 	• 	 3' 	3' 	 0 	 0, 	 40,4 	01 
19IIt& 11fl1OUfl3JtTh fl1 1iwflT5 

0, 

jrmttin t 	u1J'InJv(mrn4 n1rft31J 

Jflfl'}11-l)1fl 11fl]UUtJtLIfl 

0) 	 4 	 4 
tflt)1 U1fl1IJ 3 UI4'1 Th 

1) Big Bang 

2) f1I7T1flVfb1YDIf11j1jJdIdI4niu uJoo 

	

4' 	 • 	9/' 	 .4' 
3) niijinwin.nm lflJt11 	 flIt 

3. n] i1i1J 
0, 	 ol 	 0, 	 19) 	 0 	939) 

tcvnJ 

¶fl1l Tt)13J fl1 fl l4fl1 	JYlt)lfl 	1JIJ')]llil-1 tii 

,tu1n.  
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4. 111U U1 fill 1JlJ 
0 	 0  

4 	4 	b9IC 	 9) 	 4 	 o.1' 	099/ 

W1 	U) 	flt1 6Ut1ThW 	flfl] 	ti)4)Jfi 	1J) 
4 

fl L 11i 

5. flh It1iU 

04 	4 
 17 Id V1 FJ14 15 H 
	

1ffl1WiJ14 'tiiJni 

Lll1LL'iTh) 

4 	 tOflO 0 9)0 	 9/ 	 o 	44 	 9) 	0 	 0 
')l 	9fl-LJ14)4 13J 	] 	LflNJ 	 1 flLt1') .1fl111fl1 

49) 	U1 9/ 

1iJ 

rn ti 1i n1ui,iu 2 thttrni ilij 

fl1YtflJLLlTh White-box 
49/  

fl1JUUlJ White-box i 	'mni 	'fltflJlf 	11e9)thUU) 1nii 

	

9/ 	9/994 	 q 
fl tL ]UiU1O]JYflJUU1 Lfl)f1)J1J)JS11tJ fl4JO) 

L1 flfl1liUflJW)tJ 4fl1 iJt)4 

11]fl1J1JLflYI White-box tfl)J1t1 

th9 nn]1wu 	1'h.flu1 1lflfl.U)tJ 	]LO'O 

thttrnl White-box t1UI JUnit 

2. fl]I)1JU1J1J Black-box 

f115TIMMIJILIM Black-box 	1 L1 L1flfl1l1Wfl-flJO 

flinflnunqmAunigm 

0' 	0' 	4 	 I 
')')Jfl4110OfltLlI1J 	flfl1 	ttfl'1 Black- 

9)  
box JflL4fl1 	)1lJlO 01 1t1fl1fl4 tflY1J1 111fl1Ul19bJ'1')c 

0 	0' 	 .4 	4 	 ' 	 • 	9) 

lfl9fl1 !Ufl40.4 	 ittrnI Black-box Ilfl4 Selenium Sikuli IliUrn4 

encapsulation UJ1J1tflfllJfl1V l)J IJ15' 	4llliW)1t}11 UI t13J1fi(OlJtW1U'fl 

153/99 	 4 	 993/4 	 .4 	 0999)  
t1 I 	1')lI 	fl1)1fllJUt1Itfl4l011) Ll 	1001 	1lI 	 OI1tl11 UI "Y0Th" 

0' 

0' 	 0' 	 4 
1. 
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UU fifflV CarTest 
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2. ¶c1th 

3.  

	

— 	 t fl]V1Y1J 

Test Fixture 

	

- 	 1oi nniiou 

- Nfl  Exception 

— 

0J 

flh 1llfl111 

3121 	 4 
t1]11tJTh, flT5tfl1lLL1Y1J, 

	

1', 	4l4fl1111j, n111-n1, flThfl11iNf14 ('iiu 1L1161) 

fl)1J3UN, 	11Ofl]11l' 
2/ 

3) 4 
fll ThlWflhl 

Aflmlfllmil nil 
21 	 21 o21 	21 	 0 

flfl W11bJ 
91 	 21 A 	4 	 3/ 	 0,21 	24 	2 	 9/0991 

ti11U 	1J1tfl11L Jt)ffl12J Lfl1 	)1 	1111114 1'1t 	JU1')1J 

	

21 0 	 /9 	 2, 0 9) 242 4 /39/ 	 3/ 	 4 4 	 0 

LLOW1fl'fl4VY) 1 	1nmn1uil1,41rn1 lUt) 

9/ 
81IY 	

• 	 2131 	 91 	91 	 9) 

tflJ 

fill Encode 	iJT1fliTh 19Fu TIS-620 	UTF-8 14 

n1 	ma-ii 	t'1j NIT,  
21 	 2 3)3/a 	 9) 9/ 

U 	11 	1 	fli t 	iN1 	iI 	fli'J1L1 	f1fl 
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fli4iYl11tOYflflfl'lfl4 
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fliJ1iflT5tJJfl1111j1J 
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flil flfli114EJ0i t 1J111tfl-V50 13J flu 	ii 	101 	11111i140tJ1 	5 

21 /3 	 0 	 I 23 4 	3/4/39./I 43113/ 	 ' 	 a 	 319' 4/i' 	2 

liflO Ififli fflh10tJ] t 1411Jifl1 1]011't) 13J 'hO 	111110 'hIlfI'lThl'IJl I 11tJi'TO LIJ ''11J111 

21 	 219.3/213), 	 .'o, 	40, 	 21 	' 	21 

fllYVfl]J1l )1111(O 111'T0 13J 	fllflU 	flfli51Lt9HNflOWl 1qfi1 
2)0) 	 143/ 	 93) 	 4 	 21 	 o,o/ 	 21 	0,31 	0) 

1'0flti h1t1flT5 1'lfllUflltJ tl 	i 	flil 	12J01 	ilL 	10 	JtY1.14 

a'a, 

fl10Ufll1Wi fll 1O1h1fllUOillJ1I1J11c11fltU 
2? 

21 21 49.) 	 (4 	4 	 49.9' 
11 	11.1 1l'fl0O'fl110 LU1l 	Jl2J11) tJ 
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9) 
ni n 1mrnn 

9) o'01 	 914 

01 I 	 18d 0 	 4 	 C) 	 3) 
Lfl°1flI°hLJ11U11i4 Black-box 	41fl1°J 

O1JtTh'1J Black-box I Jlr)&l 
9) 

0/ 14 I 	 a' 	 4 	41 4 4 	91 	0 	 41 

N1fl°IflJt)tJflJ1 	fl1lJ9J14)111 I°Ifl-I Selenium 

Mv 

'4 
ninjt:wi 

— 	 I 	 ] ]fl]ffiJlJ 

W1'flh 	lilt) 	U9fl- 

01 	 0)001  
— 

0' 	 41 	 oil 	 1 
tTh J1 	flflTht)UIL1i1flfl] 	

3) ,,313) 
 

old '4od 	01 	 01 
— 	n 	 vc,1 tni icrnin 

3) 41 19 9)9) 
f1310I1J10 L1 Lfl1YWfl 

01 	 '40)0 

	

31 3) 	3)31 9Io 
— 	flh t LllU

41
flLITUW1t11t1j 	 t'I1fl1 	L11I4')14 

4 	 910144, 	 4 
L]Thq1'h]flflTT5t1T5 

	

41 	 0.0 

fill un' 11fliwJ 

n1eJn1 rn-'i 	i1 niirnin 

	

'4014 	 41 
cnrn 1uinY vU 1BiTh

0)
nJo1 MVC 

]flfl1lJ 	fli.-JJ 

0 	 41 	
i
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1O
19 

flhl1
9)
3J User Story 	rthi 

"U)'Y11fl1Th l511t 111 	wflfl1flY1th4lr 8 	LI11Th9flfl14 

1'?fl2J119Mfl1 till 1" 

8 	 ! 3) 	 0) 	 41 	 8 	 319)84 
i)1flfl0IJ1 User Story '

9
U1'1B4 	1J1ItflU 1J11'I4 0JtJ LW1Th 

wrn 	ittnm { 

ni_ttrnti() { 

$httfll MIV15 1 = l Oflfl(1: "12345678") 

wni  

,1614 LOM1171.71TV = = "12345678" 

41 	 9' 	 0 	 0) 	 40, 8 9) 
flU1B1flJLI5 fl1L 	fl]]L 	11111Jfl1°dO1fli 1t) 	lfllnutl-35  

	

n.1114 
	9) 	99311 	5'  

	

1fl 1WlJ )W1  I1) ]I11O IOJtfl4lfl U°V1BV(BWU I 	IIflflJN)Ufl3Jifl "LJ1Th" 

'4 
114 
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m1?11ofrn1 { 

	

4 	 11 	 4 
fl 1u1t Wfl?fl 	fl 	 1fltN1WflWW1it4 "N]14" flWJ 

¶ 	 1 
• 1   1U1 	

21
)I41JO User Story ioiJ 	

4 
 t fli utJllthn 	11V5JWIJ " 	tiiintrnrn 8 

W)" l 	1fltU4flUW11TtY 

 

LIOMY15 	 8 n 1iinuoutn'hiu 

1t11rf 	i_LtflY1 

	

flW1f }1 	fliLOfl?fl { 

1l 	1J_f1U1 'vf() { 

WflY1 1 = 	 "1234567") 

h1i14 	 OU1ItN() = = LIM 

MihUfll tJflY12 = iiiwfl 	(thi: "123456789") 

h4Y14 	 rflnntN( ) = = 
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24  
fl LOflY1J "Th" Lt 1]Wtf 

	

3# 	 LIII 	 21 	 0/ 	 I421 
iitrntrniin LIM," 3JN1W' Ie ]n 1fIenflu 	 I 2JUtfl1 14U 	1t 

II 	3/ 

ItM1t11 	 IflJJ1) 8 AIDAIMIMIWIJ 

nwrn nvn 

49Off)13J; 	1JtJ1) 8 I'11'i-1 

nrn "NTh" w tii-i1thunm 
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4' 

CI 	0 0) 
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fT 	iIflI11 () {. 
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n 	i 	4bJc11'14 () 
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wnn1.thni fl( ) 

4-Mfl5 tenffl2 = Yi1 	fl](': "12345678") 
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0/ 
49 	 49 	 0/ 	491 	 49 	 4 	 49 49 	9/ 91 	 I 49 	 49 	 01 
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0/ 
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u1Yl1114 Selenium hfl 	1IM')tJ 3 11U uit 

1.  

2.  

9,  
3. ¶O fl) 1IJ 

423306 Software Engineering 	 0.05.'W1V)t Ufl 

 

 

 

 

 

 

 

 



85 

40' 
¶tWfl?f 

91 
1J1]J'UflN 

9) 
9Jtfl1J 

Open / 

WaitForPageToLoad 

AssertTitle Download 

ClickAndWait xpath = id('header')/button 

	

.'i91 	4 	 4 	9/ 	 ol 	oo 	 0 
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Tt1'h4 Selenium LI 	fl9ILJl4 3 1)tJ 
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3. Assertion 	 'l'L-L Assertion 
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Software Deployment and Maintenance 
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