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Abstract

Software project measurement is an important research issue in software project
management. Metrics of software project are major source for cost and schedule estimations
and there also provides decision-making information about status assessment and
forecasting for a project manager. Recently, many software projects have been implemented
gradually on the web. Therefore, it is difficult to obtain the software project metrics
through the labor work. Based on above descriptions, this research investigates key issues
of software project metrics on the web including four kinds of metrics for cost, schedule,
quality and productivity. In this study, we use COCOMO I, ISO/IEC 9126-1 and IEEE Std.
1045 as a foundation combing with the variance analysis and weighted ranking method to
construct a software project measurement process model. Moreover, a Web-based software
project metrics information system is developed. This system applies status assessment
agent, decision making agent and notification agent to assist the tasks such as assessment
of project progress, forecasting and decision-making to resolve the issues of large scale
software project metrics on the web. To demonstrate the feasibility and applicability of
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the developed system, a case study of the R&D department of a large scale steel company
in Taiwan is conducted. Research findings show that an intelligent agent-based software
project metrics information system not only effectively support the activities of software
project measurement in automation and it also provides detailed and accurate decision-
making information about the status assessment and forecasting for software project
management. Thus, risks of software project development can be reduced dramatically.
Furthermore, some important information of software projects is accumulated and the

improvements of effectiveness and quality of software project management are expected.

Key words: Software project metrics, software project management, intelligent agent
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SRR AR L EOHESTHH RN KA > ALY F S KA R
FERASB TR EN>RATRREWMEETEEOHAEEY > B EEAMBIIT
%o REFREL S HE R L RNEERR  PRHTA ML RN EHBR
He o H ey P R A BB R G R — PR AL AR LR 369 TAE(Paul et al. 1999) © ARIZHF 52
Tigh o ERHF—FRALRBREENLENH_BLTEEGALE  EREAEHX
AR EERITERIIN A BSZ L TR RET AR I ERE X
B BUH R KA S M R 4 R 2 eh FaR (Jones 1995; Liu et al. 2003) © - » 5
RELBUR R E R A F AN EREBEY  SRAMARREIEREBEET TSR
FAE HR(Simmons & Wu 2000) » # ik & B F 42 B A A 6 b 0 2R R EHATHEA
Fle o B TRE,—ERN ZORMELEEH I EMFROTERES > THEEE
R EBATOE R U(Paul et al. 1999) » i d k8% £ R0 4208 A MM T E - —fixm
TOATHRFESZERAEES  ARMIZESTY  EAEMBEEZEHTAHERT
R ZHREAR HAREMENIHEIAR AL EM - 5 —F @ FEAETEAY
SR TAEMER  BMEEE A EXRFRHEE SSEH I ELA BT B (Chee et al.
1998; %48 2003) °

LB EHE BT BHETEHIERE M FTARE L% 2002) : (HEE A
AR mE ey BAZ > LA —FEAEY AL > QB EASERENIRE  HHELR
PPOF W AEVE & RET B &2 Kt - Q)R B TRELBE R E L ATAR oy K - FHiBHE L EK
AR T ERTEMMEN TR OE TR EEASHRMERE T FEARENY G
& 0 I B o PP R MRS AR - TTAH R RJEF LB 8y > (5B R —HE R R
BOAR AR F A AE B AAR A B IR B o B R AR A FIET A9 IRIE o R LR
oo R LEZFRBRRALEE TOMETAEMELE > ARIERRA - Bk L E0F
AR FFERMESGSERAZE ) > BRAAEZEREGAZRETE B TRAE
MM A AME ARSI R EGZARBERAEFIME BB ZORSF - GRT R &%
BEEEEHARUMEY  LEFELAGHEELIA MG RN iR R EZRGTEMA
2003) °

EOBRGATHEFETHIRAARD KR LRI A EES  THRDET 7 MA (1)K
BEZEFTWMAMNEEIET2EH 0 BREEERGAD  BFRFRA - Q)8 ) —5M
09 BAZMEMLIGAE o (3)E B A MM H Ao A AR 0 (4 R EA B X MeyEiE e
AT Z % E - 5 —Fd o KEEFREER S 0 HA TG R D (1) efTiE
T BRARBREEEZZETEE > ABEREEGEEREETN > HQEEAAIAE
% BB A TR — e E R R e R A AR R R e
IS ETREES BRI R EEK -

BAT » F 5 4R & 55 2 248 BT %39 4% ) Web-based a9 1F £ °F & & 355 (Selby
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et al. 1991; Selby 1992; Callahan & Ramakrishnan 1996; Liu & Viswanathan 1999; Chee et
al. 1999; Liu et al. 2003; Zhang & Wang 2004) * /& B £ #AWebdk it LA H-F & « A
Bl B 7 1 B 3 Bh 8 S 45 M o B 3t > Web-based 89 1F £ -7 & 1 A & o Hib & LR T4
WEETAZHAE  TRAAXYBARMEEZEZNESMAE Pl ETEEE AN
ME - >IHENF A (Chee et al. 1999) » % — 7 » AT EANRIEALA A £4
(Autonomous) * &4E 1 (Cooperative) §2 78 i 4 (Adaptability) F 4514 » 38 & B 58 5 #0698
BRI S IR 3% 0 W AR 4 &% £ S(Knowledge-based System; KBS) @ B T %7 2 A X 22
NRFO DR AR 5 R EREPTEEEFA > flde £ Z I E F 0938 (Wu &
Simmons 2000; Simmons 2003) + % % & i% 18 $14) 7A(Hardeep 1997) » & F sz ol 42 yth
#(0'Connor & Jenkins 1999) ~ £ 54 Ik 24 Al & R BATHY R E AF(FAHF &
JEMEX 2006) - F 0 AFRBMESHFEAREARABER L URLILEETERAEA K
AR R IR R E R T BT R R LR S E A -

ARBRTEL—ERBEERE AN R KL R R R —F R
LEBEFEREG  RBEFERRAAEAT R B R EE L F BT RA KNS EL
TR IAE  BARERTIAN (DR ERMERAEBRTHERZ TR R
QRIFEE L RAH L EHE R BERRIETFRHTAN - Q) B Rk T T4
M MAOEERAREARFT EHREEHiBIF - Hib > BEBRWEEEFTHLFK
ROGAEFI A B ARIAL LR R I EREZTERART AW £ R 5 H M RF
%A AN ER AR AARATEN THE SRR REE SR RRE o L R TR
B AR E R R EHEES -

B LR HAREE ZRAG R A AR AR N ESH FRHRAR
oA EBELSMBER AR L LEETWARINER S L RAERE - RigAL
ZEHE 0 HANIRAY R BAL AR - HUT B AE AR 69 U A (Paul et al. 1999; Gopal et
al. 2002; Zhang & Wang 2004) 754k 0 3f da f RN B SR SL T © 4B ML BAF RFT R
Beygkifide T @ (I)VARABREBIRA T RSB L EZTRE > BB R AR EHEZ
SFERE > QUARBEEETERLAH  RE ARV EREETEFER - FHER
REEREZEREAKRZISHF LM SO AT RATE R AT EARIEA L A6 3%
WEEERZTAAAARRAARARMEERE LY L2 R E R EAAMEAE M
MO TR ARSI S R A R -

R~ X BRI
— ESXESER

% & (Metrics) & — B FALRIFILOO4EHR - AR T AT R P LT R %
A BB IRAE B 5 2002) © ARYE 18 B 7235 0948 B BT 58 (M43 & 55 2002; Fenton 1994;
Kitchenham et al. 1995; Riguzzi 1996; Pfleeger et al. 1997)%5 3L » & E 3234 Wik £ & 4% ©
() E &R — A EH M % & %(Empirical Relation System)— /& & & 4 5L &t % 64 T 82 1 5 4
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Hop P A RGBFHRZ Z2 RS > FBHETH - BEARET B o) Bl %005
R &M MR LBMAILNEX  LQEEAATRARERNANT Ao 48R
AORERE » ARPEREZZEMBEFZZ0ER - L P RAENAAN NS ()b
4 R_% (Nominal Scale) * (b)) 5 R Z (Ordinal Scale) * (c) [ K] R Z (Interval Scale) » (d) 47|
R (Ratio Scale) * #2(e)# ¥ R (Absolute Scale) °

MR ETZERBERT X TH LR B3R - NRBRETEERE
BETEERAFEEM > vlleth e SREBWRESF 25 5B RYE
Mo ARBHAKMAESSAREEAZNGRF  SRFIAEHTHNEFEE  §2
FBHEEEREAARNBAET WA ETEEMEMRGGEEAR - A R E N E
AR R TGN BME 0 BEBB K ERRE R R TAEa SR B - 3
I B E S R EIAT  BNERTAGNEET > Pl h A2 R AT R
0y WA ML w0 ROE B B AT #8864 7T 55 4(Fenton 1994; Riguzzi 1996) °

ARSI ERENERAAE S AP ARBEERAE T A E ALES

MLEEETHRALRE L EHMA B ERGRME R 2002) © A F#4TH A& EHEE
FRAWT :

(ERBEXRHEZESE

EETRBERZEEN > AFFRAFAERUAEAMEL Z 2R E (M
2004) ° 1 B AT A 2ASH A S B AL R W RO IR0 7 ik & T BR 2k & # % (Function Point
Analysis; FPA) ° /£ 1983<F8F » Albrecht$fiGaffnet#Z h At B A7k » A E BMAREZ &K
2 E KB o LR A R O IR BE AT IR S R KN TR o A
BEEE AT RO B R AR S A G e T 0 TR REE AR 0 Ko 0 b AR A A
KA ERBZEE -
(DEREEERAZEE

REAABEEERAAREREREFBE P TR — AT/ EE R — BB
FRIEE  LHAHATRETRGRAL M 2k THEEMENRES - HAATE
FAE ARG B AT Z IR RE - Bl BB RAGE IR ARAREE
IAEP B REATOFER - Wk RTEME TAE £ Bk A A J (Manpower) » L4k & (Effort) v
4% (Schedule) ¥ = 1878 B (Vigder & Kark 1994) o gy 7> 3k 8% 2 & 77 ik 1 T B & E 1G4 8
SRR TAZ T A6y BT o (BB R A ST TAE W AL 4R o A 48403k Boehm
HFAFN19955F 414 R A 69COCOMO pk AT AL R B i /75 IE » & HCOCOMO 1144 37
WA~ (Boehm et al. 1995) - COCOMO 1% & 7 /& ACOCOMO R i il # A R, B 45 iR A2 09
B b WA H BRI AR RERE A i KA d o e Rk
FRENEITMITZHIEMEN - BN EEHEA T @ 0 §ACOCOMO A4 @ A Mk
K5 Ak A o B AL O AR EE 0 B 3k 0 COCOMO I1:# A & A 70 v K 7 38 & 5 2 % AR i nd
243+ TE(Boehm et al. 1995) °

R ERETBEY  BRTAHFERETRRAEEMS  BEHH L ERAME
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T ey g 0 £ R 57k (Variance Analysis) B & i & & 5 A 4L A & A & ol —
%ﬁf%g R EHA F R (Saad 2003) © EESATEEAMELEHE RSN FBEE
FAR A B> £ b sk o Bp T M43 % 2 R R ML AZ > 424 (Saad 2003) - B% o R4
KA B L (2000)ZFF BB 2RO EFRAAEHZ R EREEZRRIT - dib
T4 » COCOMO IIM&EH4E R L % B o547 ik 48 7 Ak & A 7o 3k 88 8 2R AR SLAF A2 2 A& 3 A i
B ILAE -
(D)ERBEREFREZESE

OB R R T E R TARAL A B P SRR E S PTAC 9 @
HRAEBITHAEFIGE TR ZTEGMA (DA F @ BBABGHEFRG T - @F
BEANBHEEFIE - AABHT ZTMERIWAXGORE - HAFAFEH Y
EZRFHHUNERELBE  ABLTRERLITANR  EHAEEXEAERMFRAA
Rk @lﬁﬁ@-ﬁzlﬁkﬁxéﬁﬂzﬁ%lﬁ Lk V RBIEARR R E
TR > B &k PP BLEIE Q) R B E @ BB s Ak ey 3t
AAXEHE > BEARELLSERR  EREEIFTE B LEEASIFR > TRE
ERIHRAEEE LTS - KA LA » 2 HSimmons(1992)i% i & & 44 77 ik
%&éﬁﬁﬁﬁﬁﬁﬁﬁ%’ﬂmgﬁ%%m&ﬁ%@%%kéi%ﬂ%ﬁ%iﬁ%%
AAXMB LSRN - A BBEFFALL TGS (VAR MBFREFEFTEE
%&%? BEAZE e A 00 - (IR R K MURK  JE(3) K&K & Sk BY B 45 e 1
“'Eﬂ%ﬁ" B e P AT A 6% )R ¥ BF ) (Simmons 1992) °

AT R R AFAZ L F R R 2 00 2 B R AN A b B AR TR R AE S AR Bkl

B8 o F A — i RO AET LEE S ik 0 ] de H 45 B (Gantt-Chart) ~ 3+ 2] 34 47
(PERT) #1 % 4% ;% (Critical Path Method; CPM)4F & 7~ i i 75 WP K A AEE H o 34 X 09 dkBd &
R RFAZSPAE fL4E B (RS 25 2002) © B3k AFFRIK A COCOMO 14 K 84 b5 A2 B A K
ﬁ%ﬁﬁﬁ%%ﬁ“ﬁ%mwmam1%5&Mmam1%ﬂ A= A EERF

Bk RFRRMAGRA Z RS IEEL S EFREEZ Tk -
(MEREENZEE

4 & 71 (Productivity) 2 # & % & 4w — R ERIGIE - LR HEAKRT R
A(Input) ¥ # H(Output) Z Mlsa#z 5 - L2 &d 0 "4 % =4 h+3% A\, (IEEE Std.
1045 1992 ; #R1Z & 1992 ; #1225 2002) - IEEE# 1992451 3T A M 3k 8% B 454204948
MAZHE SIEEE Std. 1045 > Lo - H KA ZFNEEXCLRE "RBAEZNE TR
LI EARIG R L A AT YRR > B3 ¢ R4 A5 (Source Code) ¥ X 4 & #7(Document
Production) ° | w73k 8% 4 & /1 E A2 FIEEE Std. 1045¥ 70 3kBE 4 & /1 64 & B RIEAN
ZHEFRXYAF@RE > At A EGREF AR EELRN AR ) E BRI -

CBH%%EZEE

AR EE ":f“-‘%‘ﬁﬂé %%—'(2002)&% A A %E#ﬁiﬁ‘a’#iﬁ%&%g%*ﬁiﬁ’i AR
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6975 ik o F£19914F > ISO/IEC Ff#] € 699126-1 5 H £ X A& B AT B4k B R AR & %k &
HRE K P RF o) —FEARHE o [SO/IEC19 )M kB e B X T R & 0 T —m B T 4Fsi
AR B AOARBEAERA —EAE RN ST ERRSE Z34F - Bk ISO/INEC
9126-1 B H X E BT a B 24k - AP XEEZELTHREIEHEA —AK
b AT RMAE —+LE&E KRB E 1 T) o wAASO/EC 9126-15 8 4 X & 4
@%%iﬁ&?%%% TR LIS B R EARE - Ak 2K @A AR ST 2

=

T AR -
IS0 9126-1
RE
|
[ ThERTE ] [ e ] [ W] F 1% ] [ RS J [Efé&%ﬁ ] [ w4 ]
I U R AT RERicS BREN
ERiE AestiE s FRiTH B SrEt
e CE=LEy . WEEMEE R sl
g2t EE e R Al i
AR AR AEEHIL AR DEEEAE

BEl1: ISO/IEC 9126-18182 A E &K
(A#HR R : ISO/IEC 1991)

RO LR R ELEEENEIRINEWw T RS LT L4HHES
ZHE R EERAR R EEHE  REAENARESTFAARLS R LS
RN BEEGE R BT ELRMEEEAR B E B ET > EHERE %S
W EREAR 0 AAGFEMFAR R S R AR B AT AR BE R E T LR
By RRER

- EREAEATRREERZER

% 2 A K I A (Intelligent Agent) — A& A5 & $k 8% K I2 A (Software Agent) * A% &
AREARFG SN 25HRFH R ETHAZRENEATLE ()E
& — AR B B AE X AL 4 (2) B A FIET AL A 3B 7T $UAT R H AT T 09 TAE4E75 5 (3)
HAREY  A@4FE 4T Hehe A H IR LA BT TR A ARIEL A
#omTz FEAREAZ—MAEHEX > THIERAZIITEETIFRLAGENRE
BT A AEMER Y ST R R ARR LA FAIAR - AT — 36y I
FARR Ao % A2 E ARG BIE  Fe R ILAL SR SRR R 69 2 & A AR 5 05 M AR AL A % 00 &
K% (Sycara et al. 1996) - AR E » % ZAVKRILA £ B 04 =845 4 T (Chen & Su 2003) :
(1) B & M (Autonomy) : RIZAAZ K AL B KATE > THed A KRITHEPNIFKRE - Q)G
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M (Social Ability) @ ARIZA T # R IEAE B F AR R M T HEE - HFEHE AR
SR R A O XL JA IR A AR ) 0 B AHR IS XA B @ W A ARIBA AT - $1(3) B £
(Reactivity) @ AKIZAAGRAR SN2 3R I I BB X I A0 K PR A6 38 8 0 RUJE = 4% o

—fxfmE o AR EAREALMGHEEMRS] > T AL ORE T MR EF R IR
B 0 EREWF 2 = 7 ik BT AR T X BE A BE A% 4] (Kalakota & Whinston 1996) @ (1)
VAHL B & FK #6497 7% (Rule-based Approach) @ F 58 & 4F ik X BL AL JAFRIAT By 0 40 4 2%,
A REAMRIERBNATE » (2) A %3k R & Jh A 0y 7 % (Knowledge-based Approach) : #]
AR B L RAHEEREAN AR TARBOREARFRAENTE  HOZEK
7 i%(Learning Approach) : sERXEA—iF T —i3 8 - F@K BB TG EH - ER
WA By sk ERIEAEE KRG ITE -

Yan% A (2000) % 42 th 4 Fl % &R IZA R % (Multi-agent System) 77 i% 1 85 o #k X IR 3%
0y R RZEE > AR RIZA S B AT 8 K I A (Activity Agent) » & /R X I A (Resource
Agent) JLIR 75 X 3L A (Service Agent) ¥ = K% » LB 2 RE S BRAWKBERF L
(Distributed Software Scheme) £ E A8 » AR SEEEN AR LM ETALER
A2y B i i R AR KGR 69 P o Sharma¥fCapretz(2001) 5 5447 2 A X I A H 7 J& A 74
BB AAEX R T LPTREAZ S EFBARBEARLLS T P MAESF T
RIZA (1) E 4K A (Monitor Agent) @ R B 42 3R B8 R 4675 - (2) 87 % X 22 A (Impact
Agent) R PV BT AT S B8 R 46 % 0 BU B BT T AEE R OO & 0 (3)4% F AKX A (Search
Agent) ! AR FAAMUEE  WREAR ZRBETF BT > U4 TTFHEAREA
(E-mail Agent) : IR A 1% E FHARLAHMORMBEHEANBS - Z4A5%HE B S E
RILAZ M BRI EAE > T RN R AR A IR FHRUR 47 A2 X a5 B
LA E O A o

2 RKRIFTESERFRAZIES

ANRERZRRALEBREARRETAARE L EZ AT AP ateik K
B RHRARNFRBIEA T EEHA > EHHE BT RER 0y T MEITRE
F o RRETAR o Bk AU RARIE AT R R R R BT R ERZ X (E2)
iR BRI SRR ERFEX(ES) - HAREHL T EE L ZAME » S REM
BN~ JR P2 8 4 (Input-Process-Output) Z 3% 3t 7 &, @ #F AT — L TAE TR B B ENT —
BETAEREF o F— MR EIRERHHEAE TR SR TR IATE  BRE
AEEHAEIZER T H M B EHRAZTAMNE - 5% FBERE TR EIH®A
‘el EERAREHE T EH K AREEFESF o LR AR EERITR
AMARTAMAZRM I LR ERF RN FRARAAHOEREZE A -
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P X FRERFEFAGZ AKX - Bk 0 R RIKACOCOMO 1IHE & A2 455164 77 ik o
AR ABRARELEZTRERAESEZE MG PTEREZR S E > RHEE LS
RO A ILIFAZAE A o 2A R S E A2 0 AU RIKAISO/NEC 9126-18k 58 & H
K o @AISO/NEC 9126-14 B ATH B AR BT - B EoR &L @6KESL
WA SLE M E BT AARALE > RS EREA T 2HFERRFETBEASEERZE
W JERFE AL B o Mt OO RIS E R RARAE T AR TR 48R Y
S H o HAEAM . RFTR G RA R kAT R EAR SR R B AR HAN RS
HESH/BFZ ERMMRGEOEETRR > BERBELS AL SRR EMAREE
BRSNSt A BB R SR - RRBEAIN ST A RS E £
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¥ T AR A DRI RIS ATR R LA K T
5 3
TUFP =Y YW, xZ,

-1 j=1

APTUFPL R e W, A A H B2 E - ® LR 555k T
MG R B ¥ B tfe - LR LA E R i%k K B ¢ 4% A (External Input) » 4h
&3 1 (External Output)  # 3 Py 48 4% & (Logical Internal File) » M 2R 4 & 4% % (External
Interface File) » #}2R &34 (External Inquiry) ° & — #8649 ) 48 7T X5 & A& (Low/Simple)
¥ (Average) ~ 2 (High/Complex) = #& # 442 & j (Albrecht & Gaffney 1983; Maston et al.
1994) « AfFH ZHZ KA RIRZE » TREFEKAGRZAZ S HAE LR B8
Iy A6 B SR 46 AT A BB R ST I B TAAE 09 R 364547 (Jones 1999) ©
WER= I X ERFENEHEE

—EXAKRBEEOE T LA TAN S ALR TR dASMEREELE P ATH
BOOAEGTRE » A P BBl AILENTE  TALETASBAEEREY
HEE o FE ok BHEEATARA 0945 4% © R IEBuglione ¥ Abran(1999)4k A 52 & 4 & (Degree
Weight; DW) ~ & x4 % (Experience Weight; EW) 2 /& &4 % (Role Weight; RW)%¥ = {835 4%
s+ h ¥ 4k B HE {4 (Group Weight; GW) °

A BB 3 A B X DWs ~ EWsHL{ERWSs » KRBT 52 75 AR5 5% A #F 2§ e X (2006) 2L AT Z #F
% EDWsAEIH S L A1 L4508 K406 28404 EEWSEHR Y @ F 7
=1040.5 » FA>5503 > FE>1402 FH=140.1; LRWsLHR 5 Al by $ Rae AR
MH LA CHHEE -

g B R At @R TIAK - B4 &M@ R EDWs - EWsHERW;
A AR PsREBFAF Fsfik B » AFELDWs - EWsHERWs T A 631 > BRABR 4P EP4s
AN BDWs » EWsSLRWs{EZ &1 » PP T 43 3132 % B AL B 40 N 09 HE EAAGWs ©

G — (DW. A EW +RW,)

s

5 ,s=1L..,p
D (DW, +EW, +RW,)

s=1

HERPY © R ANERRFRE 2 T

LERE & R A AR
(DB R Bt T R R OAEZ METEEXRANK

. 17
Eﬂortks = Ax (Sizeks )I'OHZ'SE X HEM].,S = 1,...,p,k =1,...,n
=

Kb Efforty, AR B AR T EECALIHE /AT AGKRE L LA
R AR B 0 FARAL &2.94(Boehm 2000) » Size & FAEZ R4 AGITH » SF.& L2
HAFFEBABREEZaH  AERME  ZEIARAR  BHRO&Ch » Z25 R R
) EM; %+ 58 T 5% F#H (Boehm 1981; Boehm et al. 1995; Boehm et al. 1997; Boehm
2000) > s&1F|IPEBF MR E - kR THKBTEE > 2t AnETEE -



PESEESEFEINCEVERR - DEAEXMENTI MBS FIAEEHR 215

QI T R R RAMGH A TN
P
Effort, = Z(Eﬁ”ortks xGW),s=1,...,p,k=1..,n
s=1

Hob o Effort, B 4k88 T R F R AL B ARHLM  GW REBFAREXHE
L sh18PEamE kR THAETRE  2HRAHEITEE -
Q) ER kR £ R R AT AR AN K
Total _Effort = iEﬁorzk,k =1,..,n
k=1

K o Total Effort %588 358 F R0y AAE AR R 404E - Effort, 3% T3 %
WRA M G kR THKBTEE 2SR AETRE -
2. $REE R AEH

Schedule, = [C X (Effortk )(0'33+0‘2X;SF")} x SCEDPercentage

100

()38 7 & w23t A X

Job o Schedule, 2 %k 82 T % F QA WAL > C4 WAL & £ P73 09 9845
¥ FA%H 42.66(Boehm et al. 1997) » Effort, & 3k #% F & oY R R AL 3T B R 4840 © SF
% BIARAE & © SCEDPercentage % TAF 8 e $ F & % 05422 IR #](Boehm 1981; Boehm
et al. 1995; Boehm et al. 1997) °

(OOL-3 L2781 B = Tl £ AT PAEN

y SCEDPercentage
100
K ¥ Total _Schedule % %58 3k 58 % R RS RFAZ 1L CHRB L AT 2R
#4538 > Total _Effort T HFE IR £ Loy m A AR R - SFABARBRE X
SCEDPercentage % TAE & ¥ ¥ $ £ 0542 2 PR #](Boehm 1981; Boehm et al. 1995; Boehm
etal. 1997) -

SN RAZEE
LB B2 — ¢ LRI R AR

BRBE &R ARAE A AR 0 BT RAR AR A LR R MBS A A A S ERAEET
Ao A SRMEEEHMBETE > PEFEELIARAE L EIITBA P ETE
BT RORATALEREE > L FREFLLM R A TR E R T EREBITR
RHAEE S AR TR R AR -
DEBEZ = B R AR

# R 5 #7 ik (Variance Analysis)®T 18 2 #7 & & £ i AL 05 A2 45 s 2 4E 7% (Saad 2003) ©
ER E R oAk T R AR £ £ (Cost Variance) | #1 " 8§42 £ £ (Schedule Variance) ; ¥A
RAS AR LRI Bt $RRIEME B0 T ERRITH R A
RAAL » B FRTH L RRATAGZRAMMEATIE  EAEFERERAT EEIR

Total _Schedule = {C x (Total Eﬁ"ort)(o'33+0'2xg S }
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R BERAK T ¢

L. (BB A AR AETAFEZRA)
BRAEZR (%) = x100%
RSB TFEfEZ R A

TN EFEZES
LFHR2 — R R EIERFARRS

BHAMOKRE ERTOFRTAGERZIE ARG T AL S T w09 K E -
FRBMEELEHMALETZE > GASETEER A B e B A B - IFAZER
HRALTARR Bk > R EEWHLARERES ST R EFRA N - AR T &
TR E TR EIRER > HALER R LR AT R -
QAN = R AR

FREFNESMT F R TAFE BT R0y 8 E A AR - 330 T LR R TR ey iF A2
BATIIR AT B R R R TR RN LB ERE S ARAAKX T ¢

CF BB 2 A2 R R FAME 2 0542 )

HEEZRL (%)= x100%
= 7 J b TFaAEZ A ’

; REHEEFRSMETEERSBATFRAGNEIRZE LT - (DENLFS
RAREEERATHEREBTRENEK > nHETFTEEN G 53 A & TR %

LA RRGFELE - A AAREETHRBSTEEN > 5 2&BETEERAGE
EF)REMRE/ITE LS RE—FHE R T REERXRER I ETOSTHE 0 #1(2)
AARLE  WAEEEGEEERWT @ QEFEETEIEXREEXA L ZNERXERLL
o (b)) % AR BFEATAE ST & — AT LBk R 0 BB A X IR AR R Y SRR
ZHEBRA O HE - A RN EEZBALGRE 2% 2002) ©
1Ly — REHEERT

ISO/IEC 9126-1 % H# X 2L B AT AR R L F Mo e %y EEAZ%E - H it o
RFF AR AT AN L BB 0 H L EIAR AR - b 7 MR IRIZISO/NEC
9126-1(199) il Z ey AKX » L £ & @8 5E % H 451 ¢ 3 At (Functionality)
7T 2 M4 (Reliability) ~ #T /4 (Usability) » 2 s& 4 (Efficiency) » o 4 3% £ (Maintainability)
T 4% M (Portability) * B3] 69 E4F M F X 2@ RFHE - Bt R HEETAATHE
Frifred B R R A48 % BOMEAALTLZAGREFHAZRBE ST OE L
AHRAKAFZANEFrER(BER €% L@ ER L EE - BLAER) FH
AR R ET R RS AR EMTE kR TR E AL S EF R LRI E
ERHEHMEMRAL LS ELH EFMBEERE - a4 SH RO REEZMLS
RDW;» &\ A X HAMEEA LW, M EMmeg AL - $E TR THE
FH BRI FTHAK o LF  RDOW AP AP EZ ST RBHEER K iR EE—
o H (B T AR E) 0 FRAFTIE R ey N BE AR AEAE A k8 o Bp AT 45 3] A
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RDW,
=—,i=1..,6

6

B EHMETXEEREEHEEAN, 2 @R ToAX  Ld - WKk Ei1E
SEHMNT FABRENZ M EL  SESE LM TR 13 mE R E 0 RFM -

mH RN ETWAL o
I/K

RDW, .
W, =——,i=L...,6,j=1,...,m

=

2E Lz = FRERH I

EREURBARERE  WEEHAARETEETEESY T THHFRZ
SH ¥ B HHEEP TFEEPEMEEY TN T RSMETFL > LS
RULTERERSHERES T rE - L SR B tFEARHFLBET EEFIME
BH ERHEZIE( e izl RIS A 2R R TR 4N &
sedadfe) o Sy REA B FEABHFLM T EEFMAEY ZHMZTZEERMET
oo EIRLE kIR 0 MESPIE Sy B R B & A e EL W, TTAFRRAF M HE o 8 A
At T35 2R ST i o 3 A3t B T AAK

(DS =2 (Sey xW,)i=1,.,6,j=1,..omk=1,..,n,s=1,...p
Jj=1

By AT R RS it b SRR EEFEATHFK
BFEEFHMEDET ZHFMEZT0 o AP E s J R LM S EAFRZEEML - ETHF
Bl R T R R H £ 45w o ¥y & A (Software Sub-Project Quality Measurement;
SSPQM) » ¥ » WK A FifAsH EHMEZHE - FstiFFALGHFBETLELMES
H 24P bst @Az T2 AKX

6
(2 SSPOM ;=D (S, x W) i=1,...,6,k =1,...n,s =1,..,p

i=1

3B X = REAMAZ R

—EAXA KRR LA T AR SARR TR R EFAREMNE AT
1B TR+ BP TS &8 R B AT SR IR T O 48 « AR R AT R Ty B A B A
T A RRLYIHEFILER c A RELIZ L ESRTE ALK @AM RRE
WFARBEERRERE T EESTARM KA QLB ARN TEIERTEEM
(Group Software Sub-Project Quality Measurement; GSSPQM) » & 483+ i 424n F 7] 2 K, ©
Eb o GWREA MR E XM EM - sAl H1FIPEAFMRE -
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MEARE T 3RS LA RE THEERN S H A 2 (Software Project
Quality Measurement; SPQM) » A3t H @424 F 7] 2 K ¢

k=1

HF o WIik T 2Rk E - KT T 2 Rh6Y R AMEHEAE B8 & TR A AEHE
Brb o BLWTy3 AR T

Effort, i

WT, =— Jk=1,...,n
ZEﬁ‘ortk
k=1
Hob o Effort, ass TR RORAEHHARAARX  RFRMETFEE > 2L
AnfBTRE -

TEN\ EENCEE

AR AZENZHET A RAFARIEIEEE Std. 1045(1992) 4+ # /7 4 #5(Source
Code) ¥ X 1 & #7(Document Production) ¥ —A3kEE 4 & /1 24642 » S R3H L B R 4445
AENEIHERET] - BE - RBAZENNGTE S HBMASAEE 1= B+ - AL
AU RIGARIFI AL BRI EIT R EENEE -

TEENZ—  FUIRIEAES
LEFHANZ —(@): RERBBHZ E HMZEANET AR

TREEREGHABETE PRI ELARRAERIZIITEBRETREAEE N
ARG EdE » b R REH LR R EEW I L TR LTRIREH/EE N E HR
BANFMR E— PR A RRIBBZ AR AETFRKBEBEER -

AN —(b) ARG A E N

e E R E RIS 0 KAHFRARIZIEEE Std. 1045(1992)Z Physical Source
Statement, PSS3t £ 7 &, » - Source StatementBP /X, & /g 45 #5471 # (Lines of Code; LOC) °
Source Statementst £ .35 Original Software Module ZNew Software Module —{E £ 48 °
3t 0 3 A 7E B % % Removed SS ~ Modified SS * Reused SS¥LAdded SS ; &3t H 745 #53%
NBR A 0 AFFR IR LB AT A B (Direct Delivered) * BP#F A2 %047 ~ %=t > %45 - A
KEALBELS M A LR AB GRS 8% 2002) 478 4655 & h T BT 4 69 A BF(Staff-
Hour) © H 3t > R4 #5% & 71 (Source Code Productivity; SCP)3t 2 K 4o F :

() FRERBBZAENFE

Removed _SS, + Modified _SS, + Reused _SS, + Added _SS,
LOC _Direct Delivered Staff Hour,

x100%

SCP, =

L SCERETRERWBAHAZE SN » Removed _SS, & F & £SS W45 1h #
¥ » Modified _SS, % F % %SSwy5 s ¥ - Reused _SS, 5 F & £SSeh /M %7 -
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Added _SS, &F % ESSth #7138 ¥ % - LOC _Direct _Delivered _Staff — Hour, 5 F % %%
B AT A B AT R 467G 2 B TAEPTAR NG A-BF ©

(2) *eBb 2 ZBILEZ A E N E

> Removed _SS, + Y Modified _SS, +Y Resused _SS, + Y Added _SS,
Total SCP =*= k=1 = =

. x100%, k =1,....n
; LOC _Direct _Delivered _Staff _Hour,

A Toral SCPRAEMEROREBAERN kR THHMET R 284 A8
TEE-
SENZZ | XUHEED
LFHAZ —(a) 1 REXAE B IBEAK R

LRI REHMAGETRN  FRTHELBERAELIZIITERETREAEZE SN
HMGG B » Wi S RFEF AR EENEE TR ETRI M AE N2 AR
ANFH o AR AR AT T RKAEER -
2EEAZ Z(b) A AN

FeHE X & B8R 0 RBFRARIEIEEE Std. 1045(1992)% Document Page Count X
B2t X B3t R @4 7% & B (Blank Pages)t X4 B - H M F R XHFE £
FH ¢ £%3+E E(Project Plan; PP) + £ % #4& & (System Specification; SS) » & K a#r &
(Requirement Analysis; RA) » 3% 3t ## E (Design Specification; DS) » #2 X ##% £ (Program
Specification; PS)  A|3X#L4& E (Test Specification; TS) » % 4t4&#F F Mt (System Operation;
SO) * % %4k 4lr F M (System Technique; ST) + # %t % % F it (System Installation; SI) » %
4 4 7% F M (System Maintenance; SM)% +4E (s BAAF & JE M X 2006) 5 23+ 5 XAFFEA
oy R REIRKRAEEAAANBR BT X RAEPTEANGAR - B> XHALED
(Document Productivity; DP)st £ 2 X 4n F :
() FREXMHZAZENFE

_PPC, +S88C, +RAC, + DSC, + PSC, +TSC, + SOC, + STC, + SIC, + SMC,
Doc _Direct _Delivered _Staff' _Hour,

DP, x100%

Eb o DPR AT REXMHA RN  PPCxh FREEX LRI ELTH AR SSCk
LT ERZAGHARTHRER RACKA TR EIFROMBHL AR DSCkhTHE
ZHRIAMKELEHR  PSCxa T REXRARBEZH AR  TSCrh FREZRRXAHA
ZHAH  SOCkAH TREZZARBEFTMBEER  STCkL TR EX Al FMEE
¥ SICkATREZ AL EFMOEHR  SMCxh TREZXALBHEF ML EH > Doc.
Direct. Delivered. Staff. Hourc % F % £ 2 H 3344 A B 47 X4 EAEPT RN A-BF ©
Q) B 2 Z XA ENFE

iPPCk +Z”:SSCA, +iRACA, +z":Dsck +ipsck +z":Tsck +Z”:SOCA +3 s7C, +is1ck +Z”:SMC,\
Total DP =*=! k=1 k=1 k=1 k=1 k=1 k=1 k=1 k=1 k=1 x100%, k = 1,...,

Z Doc _ Direct _ Delivered _ Staff _ Hour,
k=1
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Kb Total. DPREEBE S EFUMIXMHAEAEN kRTHKBTRE > 232 AnEB TR
% o

SEN  BRIEITE AR
| FHAZ — BRI

AR REFLEH - oA R R RS
REERGSE o Hik ARFAMGEELERTANZIE  BELETRETE
BB e - ARSR B AT R KR AT R RO PUTRIE - de R A H R IR B AZE A AT
KHE RERCHOTR  AANARGRUAESF - £FFHATEIEREETEE
WIBLIKIE o PP TR B AR R R R FUE R AR -
(& REZFE

FEATAR MIFAZ R £ R R 00 L RARIE(IAS 25 2002) o A 480k KA RAFARYE
AT B F(002)H#AIRATAN » ARG HMERFTRGTR > FFRIE B A ERRARE
AZAK R HAA10%1E 308 & Tk B8 2 L (Baseline) 2 A8 & & il H Gt £ £ H /T4
e o Atk ARAMIFREER T L ERELE R KT -

RETRIETE R ARTAN S
;,é"t

&1 BERAERFREZSIRETFERR

V 2}-54“ N A}éi M Kk M Kk s
RABT BRI A #h ik AT FARE X
B2 4 SR (RAA-10%) (+10%) (RA+10%)
o (kE1) (krE2) (K RE3)
IFAZ A48 A JL Kk K gk =
o LT ELONT R iE X
M A A2 AR AT B AZAR AT {2 A2 AR AT
i (#kreq) (#krEs) (#f86)
B~ z ! {3\ \'ﬁ' KRR I o VN
B FL i A7 i %
= HBFAZ 55 & TA 55 AT 12 BFAZ 45 & TR HA
5 (K RE7) (#kRE8) (#kR89)
H‘ 7 I Kk I kA =
B B 4 ELEONIT S £
: ‘ e B A2 3% 14 e B A2 % 14 H A% A

CRFHAR @ AW 2 5E)

RIERAZ B FQ002)F5 8 > KA LA M EIEIZE —BILELHF X 0 BT
RAE OB Y EFRENNE > F6M  HELEUEHRGESEERBENEL - Ak
AR L EREFBLER  REEMAZIRERE—F 5B R2FT © 2 HA
REFBAEEEZYETANEB NG OTAN  »HBLTAL S Lo ATARGE N X
HATEH > »ACRTHAEE AL ATANER N RGN > »EDAI A FALE L °
BFAZ 1k -
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R2: BEMREZ N

EEIN T > FAAE e B
S A X Gk TA S S RFAZ 39 e TAHA 86 18] P9 4T & TN KAEL2 45
5 #8B REFALE o2 A ARG E N XSG 6TER K36
a#C RENREEETALEATAREE N XSG STER ARAET - 8
548D REFALE Z B2 %% K AE9

(AHH IR ¢ RAF AT

by Tk EZFE

A H AR AP RETRETREZ T BB AT A EMEPTREN
ik o Bk 0 RFF R 4% (ISO/EC 1991; Fusani 1995; Buglione & Abran 1999) st AT % #F
A 5% #F L5 4% (Rating Levels) o s VA T 28 1 AdFey ~ RAFeY ~ 7Ty ~ % el
WRAA » BN > i 5305 0 +F b2 4 4R 4 @ 1 % 42(Global Rating)$] 9 i =32
SHRAE (DB BGH BT~ RIF0Y - HTH) - BQFHB(LEMSHRSET T F
) he R3PF o

g

4]

B

x3: mEMREZTE

o0 B 37 L4 28 (Rating Levels) B o5 'H #k A& (Global Rating)
A4 64 0.9~1.00
R 4384 0.7~0.89 HE
% 9T 4y 0.5~0.69
% 0y 0.3~0.49 b
S B R 0.0~0.29 A S

(EFFRIR © RPFRAER)

(C)RIBAHIL XA & & TR R 378

BRI/ E R 0 AP RAR S EFANRAZ R (1992) 8 4K15 & 5F
(2002) AT AT 3R * M A E IR EZFE N L 2B F 8 > W Rk4APTT © 254 & N1 5HH90% VA
EREAEE N RIF - T0%EI0% KA AEE N L@ - o R A ZE NIEATO%A T B KL E T
&% o TR EE NDRBARZE  FEEEFNTHoER I E T2 L2089
RIEFERXHAEENRAR - AT HAZ — L FRAREZFERETRETHLA I
HERWEZETHEREREEETHAE  ARIFEE T ARG EHEML -

x4 EENKREZTE

4 & kR ; e

& A A A E TR R
90% VA Lk A E N RIF

70%~90% 4 E LR

70% VA F A E K%

(HFARIR : ATT A
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HRERR LMK B E AL RRRE— BT ERRK S ITAE
QA = RERRZERTE

RAFHRAZ B F2002)2 G » AR EFERMNZAERR L LHFRZ - RAHRD
B oo AR 0 RFFREIRA L ERER RS KRS R AAE R RN T TAT0 A R
FE ARSHT o Blde R TFRERBEIFBTERE S ACREAZ R - 2 FA
EFAINSAR N RF S TAR) » R R BHKRELI A ATHE - Bt $EEEETIURIE
RSGAERERERDTREZERT o BAMLEERORAFRERAT > (222528
Mot B AR AR 0 Auikan B 24 E 0 ARk £ £ 3% K AL(Escalation)

£5 HABEREHATREZEH

B g;j}i AE
= & ENEpa

F R
A FRITRARE > EHGEHS | FRPITERE LN - 2R
7 ] et 3w R e W R
4B JeXg hm T F K MEsa R EWAL o | B T R R E AR
7 3t A A H Ao G0 8 P 3 S W AR
2 ¥C MR ANFRABRARTL A2 F M | RAFRERRT > EART
7 &H B ERE - SRS

REHAER LI ZYHAE L | R EHLRAER L ZTMET
»#aD B EANRER R ETAEN |[1F B EASTREMRR
A2 o {2l MR S 2o EARTEREERY

(AR« AP A52)

3B = R EARRETER
BELEEETATER BT R ERE T MRER - LA THHE TR LT
FRORETAR - FBREFTROEAZITHORABIFRZ LR - BAPTFAENGRE L TR
R JLREAZ A3 0 B T FAR R AR 4 AT 00 R AR SLREAAR G 0 R R R X B (R
£ 2%2002) » At A AKX T :
(DFEST R T4 R R=T A A o) B IR A+ R A A
RO RS A R =( T A 0 B R AR T A 0 TAAE AR A )X R A ey TS AR
(Q)TA+H Z T o) M FAZ= T 45 A 09 B IR AFAZ+ A B 09 KA A i A2
PR KRB A B AR (T A 09 B AR OB A ) TR B AR ) R B A 0y TRME BFAZ
EAFR TR T TR AR A BRIFEE R ATAGZ AR A R ETILE - B2
B AT AT TR 4 A A (BRI AZ) SUR SR TR MR A (R IFAD) X % £ - JEATAR £ RSB 09 T e
g > Hraal AT
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(TAT 2 T 948 R AR A TARE 4R A)

DEZEHITTAIMRAL £= 100

(DR EIATTERRAKE TS x100%
_ e o (TR T 0942 - )R SR FAE 09 48 BFAR)

2."}:-' 7 ,é\—}i iE D;'Q_Lz

Q)R ZFHUTTAR KL £ AT R x100%

SEE+  MITHEENE

BRI EETRENRE BT HRREDTEERBRARBYREFTE  $UTL
BOBEIESE > Pl d R EBEARAL L FREEERDE TS EFRIT BT H;
PRI E T R REATAREREHN A E FH4E - o548 B ok B RO E SR e &1
LEBMBERE - AAHN FREREFOTAMN > MBS EA L ENEY - ERPUTH
Ry wy b w258 AR S EHAERTRE R -

BT AARAREORELIZESHEAER  LRABE®Z B ERELE
PR A THAEEEMEABIT RN R LR E TG — B2 RLEERR -
HEN > KA RBEBAGTEARRRLEEETRFRAZIT/ARETAL - [
N ZAGTTRETHREKN L EEERANZAR -

B A%

—ERERAM

RBHXEEIHHLLEEAAN - KRB AE (HHANE) » EREBEALL
S5~ BRAE S A LAY c WAARANHFENTIR BN T EAEERLBAME S
RAE AT S 0 B IAN S FE RIS e A mE R AT A B B4
Rk BE TR AT EARM SRR s A IE F 2 XA $ £t
T ombmbNERaNE REEIRZBERRAN T EEESRAKBREEA D HET
RE SBRARMAETEE FEAREATLER) AW HRATERHABEHILEZ LEH
BARRE  REBETEREENEL T -

RIBANN Z R EEREHRE  AWETSRAFTRAKE I ERETEBMA
o F (DA RAXBKBEEEF TR CEFHRELEMARZRL QX EAERX
Meay Bt TEsR 2% Q)RR FREABRAM TR L ELARN DB L E
BEIHRHETRES  ARFEBROAD  HRfoRA > O)EEARYRE 2%
PEMLRF R MEFRARESR 0 MLO) R E R EEEBRMEALKR TP B S ZHRE > B HERFR
EZETEAE c HENL AN R LW ERSL  AREIITHRETY  FEoppib—F
CHENFEEETWMM TR AT XM R EFEEETrRARE KM L R o0
By R ZAMMETRATHITE R c Bk LEBAN I N SR TH
B RAATEEMFABRBEEAMERRMYERF AT @ ()EHEKBERK
oy X Rk EFEHGURMEERARARERRA » TRTERALN G T XY
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B QBATELYERKREREE S HARAMT » RfL Bk g
F(3) A B AT d L ey BRI R RARIE B SN A AT AT 0 RSB AR
ZER-BE AITBERZAGHES  PRESAXIZEHRER - 5RAE L TR
EATAR B SRR > T e R RO TEM R B A AR o BT AL 3] R KRB
REREBITESLOME > LEARFRTERORBELEZE T A RALAZ L T2 A S
EHEEE -

- RRRB

ARE ZRAKEEEL NI RBATE Loy TR E > LKA T BB EITH
oA A BRAWHAERRT S ETXENRGAETOREERETHET
Y WERA LB LR AA A AL - SAF—ETFTHER RS L EAKE L E P
BEGFRY  mEESEEAERGOPFARTXITEESGRMAE - FUTHRKR LA TR
Bl o bl > REERELARHIEFEMBETEEHRERNT vl EXETFEESR
ERTARE % WAREZ  AZNKERSELHEN > REFRERAEATH oK
AR EFREFBEATHRETHER FREBEF SR RRAEHRE R
36 0 VAR kR B K AL(Escalation) © &k EiR B - KT RRIE RN L EE 42
FRABEE - EAFEAREALEAHOBBEIEETEANAL WO R EFEE LAY
BARBEEEMEREPETREEIEE T I, - WwHIF T ZAHERHEATHR
(DRI LEETANAR  OREATANA/NE  RNUIEESELFEA - &Y
LEEEEHE S QFHE AL D O05RERNE - THETBE - SRR o iRk
MOV BARIEAAR  KEFERIEA  ERRAIIRIEA AL B RITALFE -

‘i_ FRAAE AR &
%3‘ ANEFER (8 | HGPIFFE o S ’ﬂiﬁz‘
gl 3 T B
T €25 e
— - e .
iTHEIE FP A
aam HPs o RS ] ai 4?2
A =
= i
@ (| @ 2
fi iy
ffj{'gﬁ' B SRR ;{:j
| A
It
R

B4 : RIFEREE
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VAT 44 A 24 b & B T X Sh e 4T3 ¢
(—)E &R ERK
REAGERFRFARILETE L  LEHBABRBGERAABSTAC - $ERAH
REBRAGETRE LI EAEN  TEBEETEALA KN BETRE - F L EHE
B TAEBARR GO A TREZHBERR -
(DEREEXEEEMRR
LEEARALEANT @ ARKOER FRFEM R T 2R HH 1R e ae o 15
Bl AWebA i 84 % 8 %% (Browser) & £ > # i@ # B AHTTPY 7 R iE% BAZE &
Hob EATHRAE ©
QMR EEERAFRM  BITRBLEEEEFHZAMTE - A4 RAK B2
iéﬁﬂuv HEE wﬁ?@
.UMM ELEE AN E  AHEERRAMNTEABRATRRE L S EEH £ EHUT
B L e AR B AL AT A E R R o

(=) RN EE R A

1. S Bk PARA & ¢ ok TAZ GRS SRR & R % 048 B AL A (Rule)i& i Jo 3k F2 B i
HR 4 2 R A7 B S 3k B o

2. TAERIEE « TAESRRREMATA TEMA P EE AR LA LYk
KA & ARG HBMREHHIAN » AR EHA -

3. 5k B ¢ ek B PR BT AR B 26 sk N A 0 W AR R 897 X B & KAif-then-
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5 Software Project Information and Management - Microsoft Internet Explorer =13
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7 Software Project Cost measurement subsystem - Microsoft Internet Explorer
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