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Abstract: In this paper, software requirements are analyzed by using quantification theory of type 3 (QT3). On

the basis of this quantitative analysis, by utilizing the house of quality (HOQ) matrix of quality function deployment

(QFD), and based on the fuzzy analytic hierarchy process (FAHP) improved by fuzzy technique, a method of

mapping software requirements going through the process of software design is proposed. Its effectiveness is

presented by applying this method to the development process of the CD-R/RW recording device software.
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3 % (quantification theory of type 3,k QT3)2siz it Hb o3 A A 75 SR AR S AR 4002 75 =K (R0 BER :, F  adk Fp 485
W2 U 53 BT 7% (fuzzy analytic hierarchy process, i #X FAHP), 3% T- QFD ' i) Jii i )= (house of quality, fij #X HOQ)#;
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Fig.1 A conceptual figure of software requirements quantified analysis and it’s fuzzy mapping
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ai = (y,exp(s,),7, exp(m,), 73 exp(u;)) @

$ops 1, = [(maxexp(u)) '], 7, = [(maxexp(m)) '], 7; = [(maxexp(s)"].
3.3 EFFAHPE ZRIIEMAR ST

PEHE T FAHP B IS 1l B2 v 5 S oxh 5 sk AR HOQ i b, FH ORI Bk AT P9 9 B BC VT ) i o T 3 5 4R ) I A
B (1 0F $50 e /> — v v S g i AR e SR AR AR R M IR 4 ) H A R AR R

AR L R SR I H ORI BOHAT PIP EC VP 7 SR T R SRR I DL KB N 1 O B AT R AL,

A 2. X mxn WU R, A — A7 0 AL 0EAT BN R A TS RAT P EOR R ME IR M 1 AT K
n AFARFEE P B AR AR R g ADNIUH  H Z M B EMIEIEAT & RPIPTELEL@ X T HAh n—g %0 H,
FEARLAE I 0,00 £ PV ECHL n—q, T AR 1K) g /NI H BORS A B 2 (1,1,1), 3K FEAG 36 AN 58 4 P I ELECH B D) AL
R0 B do /) — i SR A TR JF BL R K AE O 1 AT VA,

AR 3. I AT AU B K R AR P R X P 0 R 5 SR % A SR AR E AT 1 A LU A, I SR Al AT
XU

YR 4. FAHXS BCE 3 0] 53247 Hh T DR 35 A 3, sk A5 40 [ 4% PR e it . e R 7 /7 SR I H 5 B AR RR PR IR AH G
TR PSR HE TR S TR PRI 23 1) A9 A DG AR S AS o 1) RN B, b v 183 0 Ay A SR B ASC R T e P s K [ L

AP BR 5. o J R v S AH O B 3R A SO AU A A R .

HHR 6. KB HR 1 b SRR T SR I H AN R 3fe LUAH SC A RO, TR 1n) A I, B A 4 AR 1 1) 4% ) H A5

W BR T HIBORRR P2 ) AR 0 B0 SR B 00 A o HOAH HOR &R

Table 1 Quantified analysis result of recording software requirements

T 25 AR A2 B A A

First level requirements | Second level requirements Third level requirements
Quick at CD-R writing
Quick at recording Quick at CD-RW rewriting

Keep high rate in maximum speed
Have buffering processing
Maintain process stability Have not buffer under run
Keep low probability to breakdown
Random access like FD
Have a lot of recording mode
Support many format
Support many kinds of disk
Automatically show the optimum conditions
Be extremely precise Laser power can be adjustment
Make a diagnosis of trouble itself
Have many transmission mode
Keep high rate in transmission

FEJT AT HOE HOQ HtF rp, B 58 i BETE N 53 BETH AT AT R S B s A 11 A4y 3 PSR K0T ARy P 2EAT P Y
EAC DI F S 32 AR AR AR G S PR A 1 T SRRl HOQ Rk M iy 42 o) H b A8, 4 24 U7 1 56 HOQ AEFE N,
PP [RD R AR S0 AT IR S 28 FROASTRYY T 0 Ak B ) LAt HOQ E B, w0 A2, S 0L Wl S5 PR ASRY] b .

LA G 5L, 25 T FAHP (RO IR U521 LLUR 32 205 ni: QO ARS8 PE A 53 LA R (B G 5 2%
(B VA 75 SR L, U H 22 I 2> bR AE AR ME 2 FAHP AUBCH I5UHEAT 1 9 LA, AN 2% R LA I H IG5 71 3 5 #
A M VF RS L Tl R v SR A AT R IE. @ S AL GE VP A5 1 rh I3 BT PR A 52 (E V7 20 A EC FAHP SUVRAE — 58

Record optical disk Have many recording way

Support many standards

Quick at date transmission
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DX ) BUAEL, W] 3 Y WLV RO . D) S0t 9 FAHP 92 T A7 S 1 AR SOR I 2, 0 A KB R 1 B4, g
AR TS RINENE.@ 6T HOQ AR A & PR AR SS Pk (F T, 31 58), FAHP HIARSO £k A7 52 f Ak, BE 68 TR
AL VP R P 9 DR R AR DR RE L. 2 T FEE A ) 23 I, QF D i A% 45 14 2 86 77 32 (A A S S w325 V5 7
DI IEAR LA HLOC R, 10 FAHP n] LUFASORA S Ja8 o J5CHEAT SEORS 41 ) 3 e VP A7

4 REBA

AL B 7V R N T T CD-R/RW Z SR (LA B T A HAE bR s 4 8 T & 227 Plextor
A K 2 A6 IR T S M R AR T BRI FA RSSO TR H A T  LE UI G T
J G IR 3 D RE 1) 6 B %) 5 THIF BAT 584 1 CD-R/RW ZI LB .

LR P SRR I 25 0 QFD J7 VAR 7 X 2 s ML A A 5 5K A59 2“2 Bl B R <2 5 i
PR AR 78 TR 8 3K 2 M 8 7 8 SR O e A S Atttk AH I PR R N < i e e PR T 5 SR s i H
R I TBR K4 1 ) AL A 75 3K 5 20305 1) HOQ 5% ZRFLRE X O ZR AR B F QT 3, 8041 5 S B i 5 14 AR 1l 2 5
CTEIC . CRRIC, fR 74 F0r 0 <R S E N I TR, i SN ) QT3,38 00 i B G 2 S R () 5 SR Y
JEIRGE K, ILZE 1568 Tl 20 SR LR A 5 A A 3 [ SEE I FD  3K B 20 0 1) 2 R O WY A1 9 B A 1) T A )
I3 FGA 5 R A A EL AP DR A7 A A AR R BE Dy Dk R RO N AR A A AL B T L B A
it K5 B T SR A 2 B i AR b T I A A PR T SR I B R 06 R B R B SR H R gt
I I R AE 1) 5 3K A A S D O LR TR A 7 SR H 5 TR B AR 0%, 210 5 TR S B RV 2 S ik e 4
i 5, 5 2 T 1 A R A R A O R BE H P T WO iR B T R T R e U P S RE A R
¥ A BV R A, e K SR 2 A PR N R

PG KA i (R AT 5 SR Dy it Aty A 3 AR AR A R AP 5 SR B3 AR R P 1) SR B, A 3 75 SRR HOQ
FERE X LA T UK I HOQ B, Fe AR SCAR HA RS DI A FIASOR] I 5535 AR 45 SRR H AR 1k i 23 H
PRAE, LR 2(3 ", © F /R Strong correlation; O & 7~ Correlation; A % 7k Weak correlation;Blank 37~ Not
correlation). X AF WK 2 7 75 SR E AL« BV P AR T SKFE ECAR B 2 73 B B PR I AT PE AT S B
AR, I 22 Bk N OR AR 1 AR RDR VT 1) 25 A8 B R PR H AR ELAE 2 HOQ H B 1A i N\ #4036 T 1 5
€ HOQ FRR. [AI R, che i AR J2 2k 0 B ik (FAHPYREAZ 1 5 I B P8 H AR BRI D D e P R e v 4R b

Table 2 Planning HOQ matrix of second level requirements of recording software

R 2 ZGHAZUORE BRI HOQ Ak

\wlue characteristic Break
Speed d Compatibility | Reliability | Usability | Efficiency Safety
. own rate
Requirements Importance
Quick 0.44 0.24 0.80
at recording 4 8;% 0004;2 ©1 10'80
Maintain process 0.63 0.55 0.08 0.14 0.18 0.16
stability 5 0.82 ©0.74 A0.12 00.23 00.30 00.26
1.00 1.01 0.18 0.36 0.40 0.38
Have many 0.37 0.54 0.10
. 4 0.48 ©0.75 00.18
recording ¥y 0.65 1.01 0.28
Support many 0.37 0.16 0.24 0.04
standards 4 0.48 00.22 00.32 A0.06
0.65 0.31 0.45 0.10
Be extremely 0.80 0.22 0.04 0.09
: 5 1.00 00.27 \0.05 00.12
precise 1.01 0.32 0.08 0.16
Quick at date 0.20 0.22 0.07 0.15 0.40
transmission 3 0.22 00.34 A0.12 00.24 00.58
0.26 0.52 0.18 0.38 0.82
Technique 0.15 0.58 0.34 0.10 0.12 0.49 0.18
characteristic FAHP method 0.26 0.99 0.60 0.18 0.24 0.88 0.34
control target 0.48 1.50 1.10 0.36 0.40 1.32 0.58
Traditional method 10 38 29 16 22 28 19
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TE R A ATE 1) B AR o 380 3 S X e H b, dme KR 5 16 M 2% 7 5 S TRD IF, FH T B 5 o4 b 1) BR)
KSR 2 FT ) T PEOY HORE DG R R I R T R RS LI 2 s R S ¥1(0.06,0.10,0.17)
A2 HAZE ¥2(0.05,0.08,0.15) 48 AR B AKX P05 B T CL48 2k 238 4 g, M Z0'S 7 U4 RE B B AT 3 i
Bl 2 BRI L Fe b, T LS H 2 LR () T & T SR, BILE X 8 22 Ao sCRIBEARS ¥5(0.32,0.47,0.73),4%
A A PE IR b R B = A R AR R B LRI R Y4(0.60,0.83,1.04) K RE (A AR FF i e i 545 Y3
(0.50,0.76,1.08) 5 &, Bl T VA 8 IFD O PT I D) REAE A 22 S A S W A8 397 77 ot X B % S LA R S | X R R
SEME (KA R0 A IE PRS2 T T 5 10 78 2 TR AiF  Plextor i M Z s ML 7= I 17 3 o A5 SR B R BN T 32 46—
RH . LW I H A BREIRD LN B0 L “BEST BUY %5 10 2 10 [H b7 K32

)7 2yl Yl Y6 Y5 Y3 Y4
1

>

0.25 0.5 0.75 1 Function design index

Fig.2 Fuzzy membership function of design index

B2 BV HEAR SO S5 R B
5 HRIE

RSO TR S R TT o 0 R R PR AR AL B 3 26,365 £ 1 MR B A S50 5 1 BER 2 U A8 B 2,
SR LT o s s A 8 HT O S I S 160 e R R e T 1 29 R 7 R TR

TR I RE R SRS FR S B B A3 T A7 28R A2, DA P o SR AE BT S DL A v A BRI A BN ThI 3R 3 17 D IR SO
FESCELZ MU 1 o, AR S L TR SR e 0P 5 A A 3 1) S B A (B 000 L s AP ) 5 L TR O F AN+ 23 T
BV AL ) AT M PR DA s, AN S v (R A PN B T BR A g I AP B ol B it o R A
R AT ) R ER IS BL IS/IT P8 B AR G e 2, DN O JE e B 98 03 5 2R G 5 [ 28 G HoAh s o 2 1) A7 A
AT L, 5 R W 75 B ALAZ LA BAORUE B A0 AL Y P 5 SRR S0 3 I S8 A D 4 5 IO SR A

Buft AR IRAT DR A ST AR 4 P SR AR SR R RAT 2 s
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