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Abstract Software product lines (SPL) are recently an emerging software reuse paradigm, which
helps organizations develop their products from reusable core assets rather than from scratch. For
developing these assets, understanding commonality and variability (C&V) is essential. A
feature—oriented approach has been used extensively for C&V analysis in the SPL. However, this
contains no proposal to systematically identify features and providé the rationale for the features.
Further, the approach does not directly show how the results of C&V analysis will satisfy an
organization’s high-level business goals and provide the rationale for the C&V. Therefore, this paper
presents a domain analysis method for the SPL based on goals, scenarios, and features in order to
overcome some of the deficiencies and limitations of the feature-oriented approach. In particular, the
paper proposes a domain requirements model (DRM) and a domain requirements modeling method
based on the DRM. This method has been applied to the home integration system (HIS) domain to
demonstrate its feasibility with a supporting tool, namely IDEAS. Our approach makes it possible to
systematically identify the features and provide the rationale for both the features and the C&V.
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BEH U AN Y SE_ UL BN

Refined by

Refined by

a3 3 =9 a7 A FF

o714 AddE Ex AyeEle 233 A 33FH
A A8 DRM9 5 7}A &7 &, ‘AND’, ‘Alterna-
tive-OR’, ‘Optional-OR’, ‘Refined by’ Z18]1 ‘Attached
to’oll 23] Ed Ak

STAES FE317) A3A 7189 =8E(121534]
AdMe HFEL RO 3 FAL AW o B
=RAAE =M aFAES AEEr] A 5714
Ag =, AA|(refinement), **3(composition), A
(alternative), 41®l(option) 1] H¥(attachment) A
e ALSEHTE 0T AE AFSLS gelM FoR
DRM®] 5717 #AIE ulgo g s glow, 43 A



AZEs Z2UE AL A% BE AL, 74 A Hg B4 ¥R

A Hdgg Z2HE #08 A% ¥F5AAF /A 24
ANE 53 olFojAt, IHEZ 3FAAY =HQd &
TFARY mde] vigt A 3: (6 5 A F <Goal,
Scenario>,<Scenario, Feature> )°llA]

< AA) AFL G Hoh 39 FA3 FFEd e 5%

Gi & #&et
< 74 A G} AND' #Alel ' 2R Gj g 2
etk

- tid AL G ‘Alternative-OR’ BAlo] U= EX
Gk & Zeth
« A8 AL G ‘Optional-OR’ #A|d] U= EX Gl
< Zerh
« HR AZe GE ATV 9% Scol FREE FA
Fi& #eth
4.3 THiPl TPANE 2HE 3F
g 49t o] EHlQl 87AN By TS X2
9E <l 99 AA(product line scoping) @ TZHE
Zeole A% =r9) eFAM EA(domain require-
ments analysis) Z#3 FEAH 7PEA EX(com-
monality and variability analysis)2] A 71A &F<
2 o|FojFt}. o|F VFEL £AFoz APHe
Aol opEt MHEHZ ANZAA FFE FHA Y
g Z2YE @l 49242 =ud a7ANEY] A
A FFA FFo] Ho, EHl 2 7AN E4L A
338 2 YR 349 e @50 drh a2Ea
F5A 7haAd ENL olHd T E5& dANA F
o, = 27 ke 5T 7hEA B4E 3

B A

5 5

EENEEN
SR . Oyl ZRUE N (FF HY)
ProductLine Scoping) | -Z29 e 210 ALl 2 i (LRI J1s)
b =
E g C & V Analysis

DR Analysis SZEXI AN 2N

Hix oy
ASNE Y UL 4T

«BH oY

AUl Dl

s a2

a9 4 =9 a7 wdly 34

431 TZYE #9] 94 3

49 ZAHL AzmEJ] ZayeE e el o
A ZEYE 219 A&HQ HE4 7H5A(ong-term
viahility) & ZAQ3le Fast1, 7123ZHQ FFo24
Z2HE 9l Qo] Fe] TFHZ, Folo] XFEHZA
2e AAA e W3] AHsA vk ez ey
E 29 99 AAY 4 FgozEe ZTZHE /Y 2

—

595

¢

A Yo B ZZYEQ] JieA, nHAE 24, =
el AAw vlzus Bid a8la e dEgsol A
+ 4 ATH1i0L

ety B =8 ZzYE gl 49 AFAHe 9
9 2o dY =L vigoe= oy e 58 ¥
A =, ojxe AX ZIHE il g9@Ao]
41780 FgE =dQl 87AN 448 FEA 9
AR #24 HFHe BF5IS vigdh
» |22~ FZAKbusiness investigation)

ZIHE A A=t = HFY FEe
HzU2 ZRE AEska, ojd|d ¥ ojyz ZIYE
2 Aol el A FARS (constraints) & 318
ot geld Z2YE 99 ZAF9 4 FES HEe
2 #d JRE £33, 418904 HeE AF 7
9] HlzU2x =09l 8 PARNS A3ty olsfigtt
+ o] Z2YE de(candidate product selection)

zZ2HE g EFHojor st ZRYESF) FI
IAE AA T Z2HE S 23 o 7]1E9
#¥ Z2YE o] A5 RS HELE =2
HE #1& ML Boede, 28 38 ZIHES
Hlgo R oy TIHYEE AAsA vk 23U A2
€ ZHgleA AP H ZadE #@R1E Add Be
e oQul ZaHest o z23S 9% HlzUs Aol
U A} o8 dE e ZIYE 5 uges
AR = ook vt wEpX o] EFL 4270A AAE
Tzl aFAe A8 FAo EF M dAZAN, 22
4E IS 4 2] 5 AL 34 drkh ol o
| T2HEER AddgE g0 27 Z2HE 29|
A AFsolof st EX7} H7) WEolth
«zege 20l Alvale si(developing product

line scenarios)

ZEZHE 2 AUEes ZIEYE g9l #HIE
ZARE7] 9% 288 247 Foi2] 2RSS ==Y
E 9l el ZZHEEF AHA B Al2F Ale]
o 4% #A4g BAEH "o gEgA o] Auges
22YE ZFRldA RE ZIHEY FFHA 43 F
47 Zizhe] Z2YE Eot EA3le 59 43
£ 283 Hoh B =EAE [13]61A AgE Al
el e % ZE(scenario structure models)s} AE)
LR 2=IAYE(scenario scripts)S HEHOo®R TZHE g}
¢l AE)LE it riA AgEle FE Rde
MR Alz"m 2 A2F @730 g AHEE st
A HH, o)A Z2YHE Rl AFPAA ZIHE 1)
49 2L A% F9 Zd(context model)o] FTh
1% 5% 89 AR FAHEE olHF AU T2
FdS HoFE



596 ARASI =R 2ZEHO L S8 A 3B A AT Z(Q0067)

| Object

Provide
context for Are

Describe

Contribtite|
to

Resources

OY 5 Ay 7 =Y

AN 23HEE AV 72 24¢ HigoR
A2E AH &, A2" B9jdl dEjA BARCL ol
Zt vl 72 ZddA 4FE A a5 Ale)d
BAE wBoz ORE Abole ATFEE HAFA
g2 g Augle 23HEE 53 ZEHE 29
Adele Aue ZFy fFdAe Ayl 7)&d &
23A gt

olgd, AH FEAN MY Z2HE A AUy
2= A3FE £EG UR FEAA olFoRe =H
Q 8TFARR Ad AL §A Bk &, ZEYE 2
< 93 29 2d24 98-S A He AYEle
Z 243 o ulgoz std At ld 93 45
AL 2y YR £F22 23 Ad3 AU 7eo]
o]FojA A Ach
« §x HE(Feature attachment)

Z2HE el Ay 7 A AEE Ay
ZeE wgoz IHAHES FAFY A EFH
HAS PR} o]AL 47N AHYE A Aol
Q3] o]FAIY, & FA AHE u|irh HAH HF
9] Azl FEAF /M4 49 =l 87AR &
e 9% 49 el ok

432 Z2HE RIS AT =AU Q74 B4

oM dystgRe], Z2HE 2] 99 AL =
W 8FALE e AR F£Fd P EFolth. wE
A Tl 27ANE 4L AEEd R FEAA
9 #Fc] gch Rz Z2YHE gl 99 249
475 uigoz FBAH PG E40] olFolAT,
o A%E 3 4EFE FEHR R FEAA HEH

o2 Tl a7AlEl £4o] ooyt o] W, 4% -

AE 52T YR 3 ZFNE 42 oA Aol
e 27ARE AW FAL Fal B40] oFolzth
= =37 AE=3, 2H g3 AL sl of
=ol4w, siARoz 18 Aveled T¥E 2z
A9lel HA7 FrA,

433 TFAH a4 B4

FEAN 7PHA EHGAE 29 49 Fo] TREE
2l 49 AR =W ST7ARE 4 €58 A=
AAAA #oh F Z2HE #99 A9 F4F F&
A AE" B¥ AUde 2 FHAE uges ¥
A3 M BAE Fo X 319 48 FEY &
W 8FAEE FE3m APsty] 93 uiEE AF
A "ok o714 FEAT JheA E4e ZIHE g
Qo] o TZ2HESAM FTFAALS Adstn shay
< tFA4 9o

olgd =9l QFAEre] FEAT shaA B9
Aue A 2del uigo] ok o A¥EdE IHHE
o FEAY 7HHA BAS FEAE T HA =dH
o] o|Fojd = U&S Au|gitt d7|A FHAH RdHL
7129 A F49 =Hel 45891604 AtE FH
zdzg Wy os] o|Fol A Hch wA ALE
Wgo) os A4 FH Zde Ao T2 HE X
Ao dig ZAE AANG £ UA =He, 288 FH
So] Z2HE g9 EXER oj¥A #H HeXE B
AZ 4 A Bt ole ols) AR BN EHAA
t ZZYHE FHHEo] Z2HYE g9 ZIZHE SN
g ZHE 2 BREL AFHS] 98 A=
A7t s BejFA Aok

5. F& S& AI2H(HIS) WAl HE

B AoMe 34 FolA At Z2HE #Hls T
TR 87ANY Rdy 29y WS ol A9}y
A8 M =7 F 53 79 Y Al2F(HIS, Home
Integration System)ol 283t}

5.1 2Hd =ole!

B =M AAde = B4 wUets ASI)
et 718 AZESo] ZZHE ZRIHA AR
AHED Qe F9 53 A)2H(HIS, Home Integ-
ration System)[5,11,37]& A=34tt. HISTE FH
etet A (comfort), A A (safety) 2T B (secu-
rity)g Eol7] 9% Axdezr F BHAHhome
owners)E°] 259 HelA o ZL AX(equip-
ment)Eol HZE3, ZRAEL B, 5FF F 3l
=5 &t
« 71% #e) Al2®"(climate control systems) - ¥

3} hheating and cooling)

» Bot A|2El(security systems) - & %(intrusion), 3}
Afire) 2B ZE(flood)e] ®Al(detection) R
2l(control) ,

« 92t A]AEl(entertainment systems) TV, ]2,
o A FAE
HISE 1009 239 A Alge 7HAR glew,

o



ZEJo] ZR2YE g 93 &

HIS #9 RoFE &, 5%, VMEHZ, Y e A1
Het Al2g] 53 2 Ropilx AR Xlélg 7tA 1
e ZHo| NRE AFeR APY 4 = 73S
A ZsA =t

mEkA o]#E HIS A2 AdlFez AFH ofF
W 4&E gotolr, AMZE FA(devices)EoIW AZY
AEo] Aoz Jepdd wel wz2A E3siA 2
ot A iR Fe BHAES HISe) tid F@o)
en, 239 7RG gedel ois) gae sixx 2
3ta g 4 Ak

5 HAMREE oA%9A B =RdA Add Wy
ol o] x|&7] 98 ANeE =3 F, IDEAS (nte-
grated Domain rEquirements Analysis for Software
product lines)E &3 HE=H=AE AEI)

5.2 IDEAS OI7|=A

719 =7 IDEASE ¥ 67 Zeo] A%d o}7dx
22X dAENeH, B8 AlE (presentation layer), ¢
ZAo] AZ(application layer), 28]3 = oJe} A
Z(data layer)®} Al AZoz TAYLh o714, BF
AFS v FMR sHE BAFn], AREAA A
o2& AFErh wek =79 A FHo|AE R FA}
e 7HA #3E FEHR A T wE AA(=H

E, A, 3A 7hike] muQl B4 vt 597

Presentation Layer
L Policy Level ” Interaction Level " Internal Level
Application Layer
Goal Handler Scenario Handler Feature Handler
Data Layer
L Goals “ Scenarios " Features I
L Repository [

¥ 6 IDEAS o}7|El A

7, A5A4L(Y 10), IHDT HE 5502 74V
ad 3 Az QEHolae X, AU, adx 3
A BHAN =0 STAES 4, F71 4, 4
A7 g AlFsch
AZAE A% XY AZH dolg AES

gl FAANAFE 98¢ I, 2¥, AUge, 13
T A g oozt wetd K AFAM F
A8 ZRe AuEe adm A} zhzte] Belz)
os) HAH Pz HWsm, tolet A% AFdct
2T AHEAbE BEe At mE P8 Fux
& Agell= 27t BRI} 1A ASS o, B
AZ e FHoz W@t RoFA do.

a9 7 A 5

File Help
' o Business Goal
Boal and Scenario Hierachy l
| _]Business " - o
1@ hecome o major player with two intial HIS produ [bew"e o mejor player with two intial HIS products Next
E3-{_) Service -
- ") 9 provide LE-HIS product to tustomer
B4 "} g2 provide HE-HIS product to customey .
B} teraction Service Goal
L@ internal )
Number Yerb Target Direction
| J I f Goal Generate |
[ Numiver | Goal [ cav [ Reistionship [
provide LE-HIS product to customer
POSIIE HEHES prdduct to Sustomer
; 38
HIS protects infrusions
HE-HIS manages freina ...
HIS protects intrusions in .,
i HIS manages flood evert...
A4 HIS cortrols tempereture |...
2 | . " FNa| 2

S EER ERCEALY
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wARo 2 Holer AFE Tl oA HE, £7,
AAEE A2 dHolels &, B, Alvde, HA, 1d
I IAE Alole] BAE AAEn, By 53, &
B9 AlvEl e id ARE ARSI He 449 &
s} Alvelee 2= D, “Verb”, “Target”, “Direc-
tion”, “C&V”, “Relationship”, 28]3 #H EF L=
#E AL D9} 22 HEE XL

IDEASE Java dol& B3 AAHI, Java 7%
Tookkit ¢! JDK 1.4.0_02% AMgsle] A=t o2
AAMRHE ol d9d HIS JAE 53] AYET
£ MMt ©EoR 3dES HdEo=Exn A
PTG AL=TE £ U A8 4P3tax o

5.3 2H =l He

531 AR FEAMY ZZHE ] 9 AP 2 F

AT g B4

Z2HE Il 99 A dAle Z2HE 26
AF oo s HAH FEY vRY: EEE 4
st ojsfEt, Z2HE Q1 el loiAMe] A<kAl
FEx ndth w3 ZT2YE Zld XFEH ok 3
= du ZIHESS AT, TZYE Fl Aug
2LE AANIY o] dAE 41ddA Aod WA @
TAREY] A4S 2D A 52 ADEA goh

I8 72 AR FEAAM 48 =HQd 87
AHE AAFHoZ BFn Qg 49 oo 2o
<HIS ZZHE g9le] H=2YUA EX 9 A<f Algh
HIS Z2YE RIS Mstede 238 34 53
128 9% 1009 28] o3 AFe] EATE A
Natm, 4 F 719 HIS Z2YEo| sigste A&
Ytz et mebd o] 2L HISE 9% 7123
ol Azagurs A|Fse ZZYE(a low-end pro-
duct)st HISYl ¥ 2 & e 48 & 715 =3
A F8h= TEZYE(a high-end product) A4S EX =2
& gloh

TS o] 29 Fo¥ AR AZFe FF 15
AFL avAA AFEe Aotk thA] A, it
| 9723 LHRENA He FAES /AT Je &
2 Az=FozRE AR, A2 AFE A A
o] ofe} MEE FAES F/RYOEN & o &
AEFS AT Aotk 12z TzHE gy
(scalability)& o] Z2HE z}elo] Ah¢ HRUA X
7t "ot a3 744 “Business Goal” FE-& o]E3l
A9 Blizvs ERE BRAFET =79 9% a7
Al e d4E ANE B189 olE A5 A% Al
el Ee] vehdr}
+HIS Z2HE 2RRl9] oy T2YE M4

o FEAAMe wzY2 EX 2 Ao A dig

A
A

2

AZES R S8 A 3 A A 7 30067

ZAE Hlgo 2 o] ZEYE ERlgAE F X9 =
7| HIS Z2HE F, HISE A% 7123 715 &, 4
L FAHES VAR Y TZHE(E-HIS)Y o3 &
7H4Ql HHE =g AT ZZHEMHE-HIS)E £
FetAl "ok eEx olg Hu] ZIHE S& YojA
AANE =HA 8TAG 28 FAHAAY 27 B 4
He] ZA#AEA Azt =@ 4 gk o]RAL LE-HISY
HE-HIS7} 25 ZEHE 219 39 59 vz
Uz EXE ugo o] Z2HE FRIA AHH Y
of st BEst H7) wEolth ¥ 79 “Service
Goal” ¥-82 =7 93 A" ZEES HYF3
k. 471 LE-HIS7F Gleo] =31 HE-HIS7} G27}
HoZH ‘Alternative-OR’ TAE 7IXA He AL
HIS Z2HE ZR1E f8fx o] F /g z2HEs}
A2 dA 7hsd gAol7] W&ot

+HIS Z2YE 1S A8 Z2=HE g}l Alvgle

7R

HIS Z2HE #ZlS fg Z2HE ¢l Ay
MEE fsiA 43FA Add AvEle 72 2dd
AEe 23YPEES 7&Frh 18 8oAMe AA HIS
o AR T2 Bd F dRES HdFm ) o
2de ZIHE gl 99 FAAS 9% 29 2do)
"t

o2 AvEle 72 29S8 vigoE Ao
2IHES AR AL A2H XS F A2H
PAE AR ZH HIS T2HE #9 AU s
A Py 28 7904 “Service Scenario” HE-S
=79 “Scenario Authoring”dl 2] 7]¢d® TZgdE
el AL E HoFo IgelA Ho|Ro] orlA
Zvzte]l AyEles #EE Ex9 ID, AMEL ID, 7}
HAY TFC&V ), 282 AVEles ko) @34

Objects

Structure
objects

.- —
Carry o — " et
Agents g involved-in rokf y

door, and flood

Subject
matter of

control climate

Build scalable
products

Bedome a major

Deteetfire .
and flood
Fulfilled by Supported by
player with two
initial HIS products Tele.phone

g
Goal:
S Resources

a9 8 HISY Alugle 2 24




B
|
ft

ol Z2YE Ge 949 2

&

<3 Ay

z2gE ) Auvzle Ag dAldM AdE A
ZoE ugoz HAHES A4 AU TP
YASe) HBEF} olAL 42 HoM Fod HE A
2ol o) o)RoiA} 17 79 “Service Scenario” ¥
BoHe 479 AUEdd FHAlfire), AYlntru-
sion), ¥4 (flood) &)X 7)&(temperature) FXEo]
ARE A& BAFa Qi) oA Z AL E g
22 A7 AEE S vt 21X o) F A
EL2 J)1E9 A 49 =d EA[589]19) FA 3
FAA 71 &9 FE FHAEC] ok

TR BAE gt o)A & WAl AEE
2R = dn ZzHeEsSs AAd®E A, ada
AXNES vgo R ook el Zzre AUEL
o)

IN

ZAog2 FEA(common) B9 oplTt bR F
Z(alternative) 2832 AY 7153
(option)& #A&tA Bk 29 7oA S1-13% S2-1&
o] ZrdyE & A M= I diF s A
ol S1-2¢} S2-2& FEZFA Aol Hrh gln
52-3, S2-4% A9 AFFEYS Ve itk

AR FEAMY oy FHA4H /M £A4 2
= ’zlil}% FEAAY B uigh ulge] Hrh
%, A £EAAN FTEHY AL HEFE FFEAA
AND AR EAHM, oA 7Fs3k A& ‘Alternative
-OR’ #AZ, aglx 44 71§ 2L ‘Optional-OR’
AR BgEch 23 oA JA FFd o) *‘%
H FXNER 754 % /MEA 249 e BF

o

l G1-1 manage fire in a house

[ 51- 1J

I G2-1 manage fire in a house l S2- 1

Alternative-OR

¥, AvEe, 3x 76k 2ol B wkek 599

2 2dge] uighe] Hct
532 A5AE FEAMY =HA SFANE B4 A
%L%_/H 31} 7].1:'1}\4 2
528 FEANMY = 8 7FANE BN A A
A FFEAAMY ¥zY2: =Hd e TARNE AFH3EH]
Azt Fdo] AFHolop derte] g FRE XF
A Bk dElA ol 4148 AAE =W 87
Abgd A FAQ B Y AYER rlg 2dEn F
A Ayl 93] o]foict. 1Em oA AdEE =+
A 8FAE EC W3 I 7}“1** 248 o=z
A R FERAAY Bag g uiehS AFshA |
O9Y 9% 433E MY £4 @4% HFRHez
HaF3 9o}
¢4, AR FAM A¥EE 5EFE F ob ZEHE
3% Avee, 283 HHEC dig 35493 /A
e nigo R 3 42 doA AogE HA, 74, o
A, A9 AL 53 BREL AHEF) olw], Y 5
oMY FEAY JpAA B9 ATEA FEFHAY
< AND' AR EAHW(FAY A=), oA Ve
< ‘Alternative-OR’ #AIZ, 28z A9 7153 A
‘Optional-OR’ #AZ(X4 Ag) BHdch 19 7
J+ ag 9914 ReRE uiel Zo| FY FHN TF
A3 7hAd E4e] Bd AdElL S1-13% S2-18 4
Fst7) s AA Ao 5] G1-1 and G2-1°] 4
Hi, JAEL oA s Aelr] wEo] C‘Alter-
native-OR’ #A & 7}AA Evh. Gl-2& S1-2¢} S2-2
A AFE RO2A, FEZHQ ZolBE FA W
o3 ‘AND' #AZ dehdoh 2n G2-39 G2-4&
S2-33 S2-471 ™ 7ed FolEE WY Ao 9

lo PR

Ifl -2 protect intrusions in a house | 81-2 l

Optional-OR

I G2-4 contral temperature in a house | 52-4 l

G2-3 manage flood events in a house l 52-3 I
Optional-OR
CDl’ml’llll’l -

Feature

p——=a 1. HIS detects smaoke in a house

|——=¢ 6. HIS unlocks all HIS-contrelled doors
}——= 8. HIS detects smoke level in a house
e 10, HIS turns off the alarm and all sprinklers

11. The fire department inspects the house
12. The home awner presets and locks the doors

2. HIS detects the change of temperature in a house fire detection, temperature
L4 3. HIS activates the alarm cantrol, alarm

4. HIS turns on only the sprinklers near the source of the fire control, water

5. Gas supply control shuts off gas m control, gas

|+ 7. HIS sends a pre-recorded voice message to a fire department and 2 home owner

9.1f the fire is under control as determined by the smoke level,

fire detection, smoke

contral, door, operation
cantrol, message

fire detection, smoke
fire detection, smoke

*| control, alarm, water

controf, door, operation

a9 9 4sAE

Sz T 8TARY



600 AR a3 =8

8] ‘Optional-OR’ #WA2A Yeh}A o
OA] BN, AsAE FE MY EE%% & &

Eo AUgezRE PEsY, ueb X

Jel2 Sl HEAS THEE A o SuSel W
o 23 olFIA = BT F& BAYM o)
AA 4ERE BEEe] AN, ok ETN

“Select” HEC] o) F=fdH( 1 10).

dgozs BRE A% AU E] riedY 13
9olAE G2-1& 9% Avge $2-1& BdF3 gk
%, S2-12 HE-HISE {3 A& "@Asta, Alojstr]
A Ned ALl

a3 BAER AELed X FEIE o)lFoHnh
a7 99 109 sk &L 42 FHeAd Aol HE A
2ol 93] FxSo] FREAES RAFH Stk o7]A
HAEE IAAHEL FHAH WHFoNA “F3(capability)”ol}
*&8 %7 (operating environment)” EE “‘EHQ 7)
Z(domain technology)” 3xEo] @t}

vpAgte 2 AR FEoAe} o] FFAHT shEA
B4E B3 Avele g $4es F54AA A, YA 7t

AZEO @ & A 3B P A 7 EQ0067)

533 W% FEAMS Eujgl 8PARF 24 R FF
43 7haA B4
W FEAAY =N 8P BAINE 3
F7o =2 RTFAGEL VEATIF) A 22wl
AFselo} s 715 ES R B 59, 4E

=z

& FFAM £49 Z2HE gAY == 2}
ARgAt = Al2E Alole] AE FAE-E TEAF7] 9
aﬂ AlzHo] FAE ot SeAE thEA dth R
oA 4 At O a7 1A RiFezm
iob— Aok F, 1Y 1M E A453E £59 B4
A7 a¥ 99 AUEE nlEez UlR FFEA
AP BEX, AL 183 HHES BYFET Qo

A, W FEMe A3FIE FEAMY AgE
o 2 42 oA Hod A JAHFES 53 5EEE
< AEeit ages a8 93 2 1194 Hol: ut
9} o] FF AL FEAA FEAH shAyg FAe) E
v AV e S1-19 $2-18 wige g aRES A4H3
71 98 ZA HFe g3 S8 G1-1-1%¥H G1-1-10
o] A¥x3, 1 ZAAe A, oA, A9 A o)

A g1 A9 shed As $4EA "ok a9 HAE 7HAA @ G1-1-3% G2-1-3& djA] 7bsd
99 std AF o=lm 1Y 109 “‘C&V” FEL 0y Rol7] wjEel] ‘Alternative-OR’ #AE 71XA Hi,
@ 254 ha4 2ol d%E RelFn Yok G1-1-9% GI-1-10& ¢ 7153 zlolng He A

;lla Halp
Cadidate Goal

Goal and Scenario Hierachy

}—0 m.mmmmmmp{m

Il
{
[Jousress L
1
'
K
I

B JService !
] gt provide LEHIS prockic? to customer [
gﬂﬂum&usmmam
- ) teraction
@ gi-2protects intrusions ina home:
- }g2-1 manages firain & home !

© $21-2HS detects tha changs of &,

r. 97-1-7}83&\630”%\«‘
@ 82.1-BHIS detects smoke leveina
@ 2-3manages flood events inahome
@ 2.4 controts tamparature in 8 home
@ hntemal

[~ 011 mansges tre in ahone D

T WS mmage» frenaho

HS prototts mrusion a4
HS manages tood ovents 1
HS tontroit tamperatre n

interaction Goal

© 52.1-1 1S detects smoke i & hous!
Eo $24-3HS activetss the slem h a Huanoer ol cav Retetonship
—@ 324-4HStums onthe spriblersn’ @11 manages fre in  ho... Alernative 21
@ 5215608 control shds offgasin| @912 s rtrusions in... Conmon

~@ 52-1.8HS urlocks of HS-cortroler, o @21 manages fee in & ho... Alernsiive gl-1

ol temdsraora

Scenario Ahoring

HS activates the alaem in a house

HS turns on the sprinklers near the sour ..

iG8s control sheds off gas in o house

HIS unlocks &l HS-cortrofied doors in 8 ...

a9 10 =7 IDEASOM A&3g &
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AND AND
{ G1-1-1 detect smoke in a house sttt 1 oanm [ G1-1-6 detect smoke tevel in 3 hause | s1-16
(G315 scttvae the alarm Toiis | G1-1-7 turn aff the starm snd af sprinkiers | 81-1-7
AND
G1-1-3 turn on all sprinklers S1.13 l | G1-1-8 preset and lock the doors I S1-1-8
oo e s
e
G2-1-3 turn on only the sprinklers near the | §2-1-3 Alternative-OR
source of the fire Optional-OR
AND
G1-1-9 detect the change of 51-1-9
| G1-14 untock au His-controlied doors [ sc1-14 e ch
AND
Optional- OR /
G1-1-5 send a pre-recorded volce message toa | Sci-1-5
fire department and 2 home owner P l G1-1-10 shut off gas , $1-1-10 l

Sc1-1-5 L g

F

P 1. Telephane is installed in the house telephone

2.Internet ts installed in the hol

4. There is a pre-recorded data

. use internet
h3. There is a pre-recorded voice message voice message

['5. HIS sends a pre-recarded message to the fire department connection
6. HIS sends a pre-recorded message to the home owner connection

message data message

2% 11 HF FEAAe =Hd a7

o} 2]3] ‘Optional-OR’ #AZA ZHY, Vx|
‘AND’ BAE 7 A "ok 283 28 1194 Alv
g 71gd 98 Gl1-1-58 9% AlvEle S1-1-58
BoZa gtk & S1-1-5% A7l 2AEAL A,

2 Aol Fd AFAOA gElFs Aue|Lo]
t}. ggogE Ayl S1-1-59 S 42 Ao
A Aoy FH5 A o3 FAFo] FRErh ojHo]
oY 119 e LEF Holm ok 9r|M FrE
HAHELS X HFAAM Y, ‘@8 7", ‘=d
71%” T “Fd 7)<(implementation technology)”
X Eo] "t

2oz ¢ OA FEAANY o] FFATG JPEA &
g B3 AU E FAHSE FEAY A, oA stE
YA agn AY sbsd A B4 =Y, olsg
J%r‘?:r gt o2 3A mdgo] sedtA ek ¥ 11

g 4FL olgjd T84T A B4 AHE
E‘-"i—r—\— At

5.4 Hlw

B AoMe 719 A 49 24 RdAY &
ARG vigoer AA F 7HA BE F AAHA A
248 a3 X 2 FBA, /PEAY 2A AFelE
= FHAA AtE WS g PHES viwdnA
v‘sh:}

w1

;A A P oA 71E A F49
“J’ﬁﬂ]*i% =)ol gole mES =i 99 4%
S welo g #x WFE 53 IAES HEsia glo
o, #FZe MPPEIE RO E 7] FXES AH3)
= Qlvk e el A AW MgkRo), F3 F4e W

Mol HA AEe 9D AAFD Pl ANHA
#303 dlodl, 438 22d= A 99 A =
W) el Al FEAH HAY B0l e
& AFHA 2ok Uk

A} faFAo) s B WPHES Ao A
Aol 28 E}SAHANFODAcom[19], FeatuRSEB
{201, PLUSS[21]), 3AS} f2Alel2 md a23 2
A zdg 533n Ack11D). 23U ol WHE
A HA FA W Zo] muijl E4E A% A

AFela, pAHA WYL AFA EIn Ak okE
o, FeAIsE vges At ades fu
o]z {Ao] 7AE BH &, fraA2r FEEHE
A7y AAEHA ZdoE ’ﬁ"ﬂ 475H LAV i
e ZAE AAE] o oA ‘el diF A
& B3A aTARY] F&o] o]RojAA Rt
o]t}

olel Wi3jl, B =FolA A WEHE 347 Al
AR AU, BX 3xE 5T THd a7
a7 =l 87X AE FFE "o X 2
dE A% AAZJ] WEe At 533"l A9) HIS
ool X & & R0l BA, 5L, WF FEAA =
" 87AE Aol B8 A Auge Ve 2dgn
3A HE 93] olFolFozN AAHY FHA A9
o] 7134 Fch oS ® 12 5339 HIS ojAclA
AtE el o3 A v # #EE A8 &
H2 AdE FAHES RYFa dth

>ﬁr-{noa4,r

ohgd AgtE WHe mzuE #A A A%
Z2HE Q19 FEAT /hE4 B 9B 24
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E 14 #3282 dd $AE

A FF | 45H4E FF Wy F&
smoke, fire smoke sensors,
detection, monitoring,
stA &= | fire for smoke detecting,

2 #weE | LE-HIS, detection, sprinklers, alarm,
S8} 288 | fire for |control, alarm, |telephone, internet,
s HE-HIS | water, door | voice message,

operation, data message,
| message, gas connection

ATE F Ao

o 39 125 % 194 g4 82 2 #E 930
Z F3dE Y AT F FIEIE FF9 door
operation A7} ALE WHE E3 %A AIHY
=AE HoqFH, o] 58 2 A 9T ZAHE B
oAFx 3 9t 714 door operation e BE Gl-1
I} G2-18 A AL S1-1-69 $52-1-60 HEE
€ Ao g AHHJ a8la ol dE s £
AN BE Gl-13 G2-1& A S Ahtee
S1# 529 AY 18 HEAF) H4E Rol Pk 2
D2 Y9 £E£9 HRYL ERZRE Tdd /7
A mdly wiyo] o8] AR JFE HAFL
ZHN 1 ZAE AFEA ok

2R Y FFe Ed 8TAGES A
%130 DRMeol £A3t= FA(AND), tHaj(Alternative-
OR) 2811 A= (Optional-OR) BAE F3) 39 55
o ol fFAEIEe] HEEoRN ol B3 TEF
A3t Jhad 249 2AE ATYE £ A B

o 9

2 $E& A 3B A A7 Q0067

d BAE A9 BERE BEA7] A @A a7H
= AEEA FBH & vEhT, A #As o4
ZHE A A% it R, U9 BAEe EF
AHFE A3 e s AL UEhgeEn 39 EF
£ BE21717] 917 ZRYEE AloloAe] Z8A(FA
AT FHEAA W HeY #A)E HogFA gk
Jgla ole =HQ) aFANR A¥ F FSAI spAAd
B4 &F9 digo] ®Eoh a9 129 AN FIdMe
o= BA 98 HE9 wz2ux BEF A4HE 9P
o

il

orEY AE(GIH G2)& BYF3 Yok, g3 oA
AvEe S15 S29) B9 1o uig FF49 o
4 E£X49] "igto] AY.

6. HE ¥ =y

2zEde Z2EE gloA AL A58 AXE
Ao} Aare AR o), TaHE g FEATH AW
A e A8 HA T4 =Hd B4 ol ®ol
AREET Uk ey ZREE Q) AW Ao Tay
E ZdelA FXrE AdEm, FoEolop = AL
71E9 3A FH9 Tud B4 YoM e FAHE A
gata, HEE A ZAHE AN AAHD gy
o digh A7k uFS dFelrt mg T2HE Y9
8 mujel 24 Ao ZHE gl FEANTY 7}
wAde Z29E 2l A 239 HAYY 5 SRE
DEAINZL, 1 ZAE AR AT 71ES H=
F4ae WYeME oHF BRE g |7t 2EIY.

wEl B sRAME 71E9 Fx 4 20U B

ok
b

rO
tjo

.

Business goals

becomne a major player with two initia) HIS products

Candidate products

¥
{ 1. LE-HIS manages fire in a house fire
Alternative~-OR. 52 £
1. HE-HIS manages fire in a house fire
- - - - - -

Interaction level
$1-1

6. HIS unlocks all HIS-contralled doors '.'c'nmrol, door operaticn ":.

{ ‘ G1-1 manage fire in & house

o

[_Gz-l manage fire in a hause

Alternative-OR

521

...............

[

6. HIS unlacks all HIS- controlled doors

QJ o
, control, ooy operation 4!

a9 12 28" A ZA
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AE BERE AT B ol Exe} IAE
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W, & AAES 9% Ay F8d) oS 23S %
A=At
o1&, B mRiAM AgE BHe o8 AU o
3] e =79 IDEAS 9 ?Ml ZZHE L 9
3 el B HE&HUD F Agd PHe A4
=79 ¢4 39 5 Al/‘%il(HIS)oﬂ AHegoEm o
Ag E3 AgE =viel B4 wote] FHL FAHL
2 AABE L, HIS Z2EHE gelg 93 =z y9E g
Q99 A = aFAR B4, adn 384
2 g BAS B3 Z2yE le FEAT sk
A4e Adsln, O ZAZ ALETY EfoE =2y
E Qo] ZRE uigoz AAY 5 Utk

P35 dTEe B =woA Agd =dd 4 3y
M2l FEAY hHAg Bao dg TAE ¢S :rLiﬂ
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B =FoMe DRMY 74, tia z8jn e &ﬂl—a—
33 35449 haAE ez, ol& uigog =i
A gAY 54 7}%13% 23ty gloy,

al

£ o2

o L

A9 FEe wAUA EXES vgos I8 Hs ¢
FA1717) A3h 7129 "‘%—*3-‘*} 7had 89 A7
okl M AHEFHT JE WHES FHY Wart o =
g o] A7 wRes =ZeYE ] A 279 v
U2 BRg 9EA7)E ZZHE AL 93 3
238 o4 F9 i Z2HE B9 H7153H

4 Q4 (quality attri-
butes)o] Wit A7/t F ¢ FAHLE o]FojHof F
th. ole 7|E 87FE FopoA HI7ITAHYU aFAE
< 2487 93 AFEE 9= NFR(Non-Functional
Requirements) ZH¥Hasm 22 PYHEY dFE ¥
F Zz9e #2902 4% AAAY vATEH 8T7AE
] gl AlF=Eolor e ofm it}

(non-functional) & %,
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