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Abstract: This paper presents an active measurement model (AMM) for software process control and
improvement, and the related measurement method. AMM formally describes the goal, feature, and indicator of
software process, and their relationship. AMM also provides some principles, methods, and techniques to determine
the measurement of software process. Based on AMM, on one hand, software organizations can deduce the
appropriate measurement process according to the goals of the processes they focus; on the other hand, they can
also identify the opportunity and roadmap of improvement according to the result of measurement. It will provide
an effective support for software organization to make an accurate decision and achieve a successful result.
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Fig.2 The features and its related elements of software process
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Fig.4 Relationship of elements for software process measurement
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End If
AffGoal=AffGoal U PnGt
(4) End Loop 2
# T Loop 1(MU Iset HI N —AN4845)
(5) EndLoopl
S 4 SO TR LS A AR L HIIRTSZ S R R H AR IO VE T N i e G R A H
FRAR D) RS AT LU 3 4 ST AT R0 3 5t

5 HHRIEH
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Table 1 The goals, features and indicators of requirement analysis process
F 1 TR HTERER H AR FRAE S fivbs

Goal | Feature name/ID | Feature type | Indicator name/ID
Generic goal

Conformability to related quality

system Gener
/ReqQsys_Conf

Conformability to plan

Ratio of conformability for SQA audit
/R_SQAConf

Ratio of plan conform Org. procedure

/ReqPlan_conf Gener /R_PlanOrgPro
B . Ratio of products identify/R_ProdIden
Institutionalize a Identifiability of process product Speci-Prod Ratio of effective identification

/ReqProd_Iden /R_IdenEffe

Ratio of products identify/R_ProdIden
Speci-Prod Ratio of effective identification
/R_IdenEffe
Ratio of cost be control/R_CostContr
Gener Ratio of schedule be control
/R_ScheContr
Ratio of cost conform its plan

managed process

Traceability of process product
/ReqProd_Trac

Controllability of process
/ReqProc_Cont

Institutionalize a - /R_CostConfPlan
. Stability of process . - "
quantitatively /ReaP Stab Gener Ratio of schedule conform its plan
managed process P /R_ScheConfPlan
Ratio of process changing/R_ProcChan
Decrease trend of process cost
Institutionalize an Effectivity of SPI Gener /Run_CostDecrea
optmizing process /ReqPImp_Effe Decrease trend of process duration time

/Run TimeDecrea

Specific goal

Ratio of requirement changing

Requirement stability $ec¥Prod /R_ReqChan

Effective /Rea S Ratio of requirement non-consistent /R_ReqUncons
requirement Requirement conformability Speci-Prod Ratio of requirement conform Org. standard
management /Req Conf P /R_ReqConStd

FAggctivity Of requirement Speci-Proc Ratio of cost return /R_CostReqCon

management/ReqM_Effe
M1 AT B R R A 3 ANE A F AR, 1 ANRERR H AR TR T 4 A4S H b — AR ARG 5.
BoEBAALA LT 4 DA P={FK. Bib. g Wl OGS RE T K4 H br il #2, B
p=ReqPro. LN RE p 1Y F bR MPg={ il 5 o oxk it Rack T2 1) 8 A 87 FL AT 0000 5 SR B O S 1) H e 6 T
T V8 AR S35, T DA R AR L ) 88 e R 20 R
N B R HARSE A
HRYER 1 H7s () i SRR 10 5 H oo 38 AR D N (I RE H R 845 04 Inpue={(p,MPg) } =
{(ReqPro, il FEAL X 5 SRIL FE ) BE), (Req Pro, A R 7 SR BE) }
R S 3:
(1) EHCE 1 AR KRR &L H A
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IFH F A LR AR R A it 0 £ ) AR 417

(ReqPro, il A0k it SR 7 1) B AL 4 BE)
AR T SC 2, FE AR i SR R ) AL 8 R =(Gid p,G_cls,T)=(G1,ReqPro,GG, T, )
(2)  MREFR 1, iE 32 W% H AR N IR AR R A3 T,
Ty, =Pg.T={ 1L AN O 5 5 A 28 (¥ 3 3 1, 3ol R ol PO 45 0, S 2 77 i P80 ) o VR o R 7 ot () RT3 B
TLFR vy 25 15
3) e X 5, =(Fid,cls,I)
T FRAH I AR 2R 3G N P =(ReqQsys_Conf,Gener,{R_SQAConf})
SRR 75 5 PE=(ReqPlan_conf,Gener,{R_PlanOrgPro})
LR S I AT AR AR =(ReqProd_Iden,Speci-prod,{R_Prodlden,R _IdenEffe})
L FEFE S AT IB B2 =(RegProd_Trac,Speci-prod,{R_Prodlden,R_IdenEffe})
L FERI AT 45 HE=(ReqProc_Cont,Gener,{R_CostContr,R_ScheContr})
MR & SC 5 AT A 22000 I 1) B2 B FR bR AR 1
G-Iset=U 7.I={R_SQAConf} U {R_PlanOrgPro} U {R_Prodlden,R IdenEffe}
U {R_Prodlden,R_IdenEffe} U {R_CostContr,R_ScheContr}.
(4) MR E L6 FE 7,0 LAAF B LRI B S AR
17(7,D1(7),4,( D), Metric;=1,/U)))
iApeTuedsl (Dyi(7),41(2).fL))
%} F-He4R I=R_SQAConf
FJi& TG4 M_R_SQAConf=({audit_defect},{SQA audit},ConfControlCharts)
T 48 ¥5 I=R_PlanOrgPro
Ki& o2l M R _PlanOrgPro=({plandata,realdata},{process audit} StabControlCharts)
[ 6T oA FE AR, 2> SIS JC M R_Prodlden,M R_IdenEffe, M R_Prodlden,
M R _IdenEffe,M R CostContr,M R _ScheContr
(5) TR EIRERE H AR(ReqPro, il BE AN 75 SR 1 72 54 7 B (4 B2 it e 4 Mp,
Mp=(ReqPro, {{ifil BEAART 7 KL FE IR &AL B, {(ReqOsys_Conf,{M_R_SQAConf}),
(ReqPlan_conf,{M_R_PlanOrgPro}),(ReqProd Iden,{M R _Prodlden,M R IdenEffe}),
(ReqProd _Trac,{M R _Prodlden,M R _IdenEffe}),
(ReqProc_Cont,{M_R_CostContr,M_R_ScheContr})})})
(6)  XFEANED TN 2 NEREFE . B AR (ReqPro, A AU 7 KA )
BEEHTRI(D)~(5),19 2 B & 04l Mp,
Mp,=(ReqPro,{(8 T KE L, {(Req_Stab,{M R _ReqChan,M_R_ReqUncons)}),
(Req Conf,{M R ReqConStd}),(ReqM Effe,{M R_CostReqCon})})})
1 i 45 SR - MeasurementProcess={Mp, Mp,} i J& A1 N1 B 72 )7
B FRATTHR 4 J5 o 5 8 W) DA By 3 R A2 St o R R I ) ek R R AR R A T SR AR B R
IR_ReqChan”FI“BE N = Hi LL 2 /R_CostReqCon™ 1) B T 4 38 AT B g, 1T LUARHE 5075 1,2 Fl 4 S H 258 ma iy i
BHES SBWTR:
1 N :Result="7 S BA I B R 45 AR, JRRT SPI Iset={ 75 5K A% 53 BN = H T2}
W 5% 4
(1) & SPLIset FKIEE 1 AN bR = R AL A
(2) ARHEHIE 2,1 85 B IESE S Ti=MapltoT(R_ReqChan)={ 75 k%2 & £/Req_Stab}
MR 1 AT W77 R E2 5 E=(Req_Stab,Speci-prod,{R_ReqChan,R_ReqUncons})
3) kAR M cls=Speci-prod, &5 TR BRI
JT AR SERR IS 5035 1 0] LAAS BNZ R AR R (13 A5 SO A B AR
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PnG=MapTtoG(Req_Stab)={(i K 7} W1 F£/ReqPro A7 3 ¥ 5 3K #1)}

(4) AffGoal={(F5 K5} Wi F£/ReqPro A ¥ 7 3K 45 By }

(5) HEHX SPI Iset " (55 2 Mg br:L=H N7 H H R A (2)~3), 1 5
MapltoT(R_CostReqCon)={ i K& PRI A U NE/ReqM_Effe}
PnG=MapTtoG(ReqgM_Effe)={(iTi 3K /> T 1L F&/ReqPro A7 I ¥ 3K 45 HE) }

(6) AffGoal=AffGoal+PnG r={(ii 3K 73 HTiL £/Req Pro, A3 R ¥ 7 5K FEL) }

(7) SPILIset "I T A FE bR T S iEHX

it - AffGoal={( 7 3K 43 BT I & /Req Pro 5 R ) 75 3K 8 HE) }

i HH 5 R W 3K P AR b Gl B AR AE Y 12 G 13 AR bR AR B T SR BT I AR IR R bR RO R R

HE IR R 2R 0, 1% H R AT T B 100 1) 31 B T AT ok

6 I &

R R H A REAT R A 1 R B BT DLRE R FUR 41 SV A BN T B AN H AR R B AN T A b
i RN, T PP 0 P B AN RE AR e 4 2 1) i i, 3 5 £ 3 ph - AN RE AL 2 S0 A B A B 4 LA [ 3, i A
PR AT O, A B G I B A R4S L S R AT 28R 22 ) A5 BE 0 A BHL RS A 8 8 [l T Jl R PR R 08 4
BRI ASCHE 1K) AMM AL 15 75 A g S0P 2H 2315 00 6 1) T A, B8 1 77— P MR e 2 o 0 e ) 5 20k
A7 F 3 B (1 AR 95 AMM. AR — AN IR R 5 AN AN S R o R A AL A S I AR H AR gl A 5]
S0 0 B Uk PR R B0, T A 2 P PR R, e R (1t ol R S () e SR SR RV TR A B 1 B R AL AN
HEAMM BER g A F L T R 15 38 10 A7 20 A R R AR 1 T iR MR B iR AT ) S0 F
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