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B = KRR AR TR T A ERIRA,

AT BB A e B AR R S A ) R

BB (CMMD R RA =2 AGER, CMMI ¥ EZLEZ —R ERER
SUTR s 643 2 S E B L KA ARxt TR SUARAE R B0 CMMI kb, M A AF
RAZ(PSP) A — AV 4h 3k TR R EAANREZG Tk, TR ZOER TINSHF EFod
Aty TARIF, K, EILA 0 AR P a2 4 %Ak dd PSP Il 4 R AGEAE AL . BT R b
#REEIL A PSP I 45 55 SR AR S A A AT, AR ik P L 38 — AP R F PSP E
K AhZ 3F4E PSP #om o AR AL 2 5 F by SRR AT P SR 00 8, H AR s B4 IR

2

v o

R e R EA ARG AL B RAL B E

hE 425 TP311.52 XEkFRIREG: A

RV

—hl

il

15 B AN 80 SRR R lp ik — HAE G
A . AHRS S S MIC T5Y, 2007 4F & V5= B
PEFENY PHERT IS BT S T 2,256 1270, %2 2006 42
7.0% ., Tifili 2010 4 F={H A ik 2,907 /45T,2006-2010
FZFEEGHF M (CAGR)IL 8.4%, Myl &ty
50T, 2007 iR AR RS E 3.3%, ik 7414
JG, #2006 EK 25.9%, Fifh 2010 4E P {H IS 0Y
118 12I1,2006-2010 4F CAGR ik 19.0%, TEiTHEHL
BRAFTB Sy, 2007 A= {H A 2,182 /2470, 5 2006 4%,
K 6.5%, Fifii 2006-2010 4= CAG R ik 8.0%, "&HE
H XA LFAF T R AR LAk, D4 KRy
B, AR Z IS BRS04 )
PRI A R A 0 FH BERRARASMY B2 B9 2R, B4k /9
SR, I B BGHATBUE BEER ) I TR, T LA
BB £ R s E A S A I, MRS

Wi EH8:2012-11-18

XE/HRS: 1671-931X (2013) 03-0074-06

AT HERF RAF AT TS =0,

A5 B 07 A G2 E TG JCIERT-G HE liAs, B
T MERIAE AT v B S B R, PRAFSE ors i3 A
XA AR (Personal Software Process, PSP) B LI A 54
HOARS B A AR T g AR AT R RE T (BB B
R S AR R ARARA R R 1 B B R TS A4
727 LA T ARV BETE T00 A% B 1] R A PN T 2 i
R TR A AR AR A g AT i

T ARAAEVE 2 S H A, fHi4s
PP BT 2R R e Al R R, H
AT— MR P TR, 2O e S 2 HEE T RS AR
b, VS8 TR RS 250, H H BP0 Ay BEAERS
I HE s TR AR PR S A Ee ), JFLEEII AT LL T
AR S BB O — T, @ AT g sg iR
T IRE R A IR BT R, BUWAT LA T fg LR Im
e HAAAH SR R PR S R T . SR RE T
AR AR T 25 i A b 0 — 285 8, 9 . 2> i

PRI LS (1963-) 93, FOLRHT A5 B HLR DY BRSBTS 07 1) 4R F AR,



T IR AR, DL P RS P A 2 i A [E]
AEPITR ZTRRE EERE T AR TR A S TR YR d i
TR Y R BE| DA B TR AR P S BRI FR
IRV E N BEEBGRE I E
BTSRRI AT IR REE T, BlaE ik
BN NHARF I R AR SOk, S R RN TR
W] . FIERFEAHOCHORSE T ARRFIT K I EE
J3, FERER X EERORL ) R R A BEAATERY )
R [RYAE X s B[R] R A A LR, DA s R
i BT 5 A 77 7 (productivity ), 35 B2 T~ A Gk 14
H & iHe

= A ARERRE

A N AR SR FE 1995 41 [ 32 [E Carnegie
Mellon K22 {4 T M5 (CMU/SEl) Watts s,
Humphrey #0053 % , PSP J&—Fpa] JH T3 5 B
At~ N TAE 00 A g i, B — M ufs
BRAFF R Fehs UL S50 ZRAE . (5 B PSP LY
BE RS T B, TR A S B 87K, fasiil Fnas 74
BT, A C B TAEMASTT R A7
MBI AERG BE RCR, SE T B RS AN T AER I, $
AN T AR A= 1

(—=IMABRAFAR

PSP SR 3EF A FI/INAL A A A e R A A b
T HARE SSRGS
M NS VESSEE, FERAFSETTITE], PSP Y25 HR A5 1E T

o [15]8]10]12][14]22]

SRV I Ik e

PSP [ 45 SRR R B, 4 R 2 BUR Bk &
EH T X TR BT 1) 4 i LA 1T B ) A 1% T 3 Y, AR
A R DR SR AR () R A Y T EL RS 22 ARk
BTG TOR R B, NS e TR A R —
B, NEXAERR AR P BRI B 51 & 3 3] 54>
T RER R P B AT S SR G T AR B FH B LB R
AR T AL A B FHES I T AR S A Rk
St PSP SRR i i — D EE RS, JLHSE
B S AT R

PSP ARSI TS R A, P RLEIAE LHABIRZN]
AN R R AR s R W B F A IS IR 2 R
A%, R B A Sl ] PSP T s AR ANZE . T HL,
e PSP R, = E S HAEEIL- & AN FE
BT & T HA L3 PSP Vb, (B, Rl g PSP %9k}
B, H S B RME, AR & T ELITUREE Y PSP
R, TR IR SEUE TR A g SE R il
5 PSP IR AORIAE RUSAG, R Ry B A Wk AN g
HERM SR TGS T OB RE AR B I e A
NI TAEFRIR,
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The cyclic
personal process(13)

IPSP3(104)
/ ICyclic development

PSP2(7A,8A) PSP2.19A)

Code revlew |Design templates

Design review

Personal quality
12)

C

PSPL1(5A,6A)
PSP1(4A) Task planning .
Size estimation Schedule planning Personal project
Test report L1)
I — |
J PSPO.1(2A,3A)
Cur es: d The Baseline

me personal process(L0)
Defect g
Defect type standard

1 PSP &£y FIEAE B BT EY

PSP &t — A AR SGEYLE], R R H
Al LAEAS PSPO E] PSP3 (2B EE, B8 19> A0
FFR TR 1 2y PSP SRR e, LU iR &
A8 B Py sl

1.PSPO Fll PSPO.1: i~ A BE & 45 3 (Personal
Measurement Management)

PEALFAK ml A AR A R R B 9L i TRt
I R I [E]) M g PE it i i, JF HLAEIX e B2
VERLZL , T ARG S UL

PSPO 125 2531 (Plan) (B3t (Design) 27X
1 ¥ 5 (Code) . i 13 (Compile) U i (Test) Sz 56 AL
(Postmortem ) 25 [ Bk

PSPO 205 £A% . BfE]Z8 5% 3K (Time Recording
Log) A2/ 4E R4 7% # (Defect Recording Log) 27
FETRAIEST 332 (Defect Type Standard)

PSPO.1 %% PSPO N4, S AMB IR P Ui
FR#E (PSP 0.1 Coding Standard) . F2JF /N3l
(PSP 0.1 Size Measurement) FI1FEJF B 38
(PSPO.1 Process Improvement Proposal,PIP),

2.PSP1 Il PSP1.1: P AJFAIHRIFRSF (Personal
Planning Process)

PSP1 £ 3% F) I Je iy B W g 1 s sk ek, fdi ]
PROBE (PROxy—Based Estimating) 14 J7 ¥ 3¢ T fit; #2
J¥ BRI B I s & Ry B[]

PSP1.1 A& PSP1 N4, 5 4hiB itk T4k
(PSP 1.1 Task Planning). Xl Bf# (PSP 1.1
Schedule Planning) A iM% 45 (Test Report)

3.PSP2 Fll PSP2.1: i~ A Jii & 45 # (Personal
Quality Management)

PSP2 AL &I & (PSP 2 Design Review)
FEFH 4 (PSP 2 Code Review),

PSP2.1 % PSP2 N4, 75 Hh BB AR
(PSP 2.1 Design Template)

4.PSP3 AEHAN AR ( Cyclic Personal Process)

P RIHITH (PSP 3 Scaling Up) B ZHiTAY I
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% 1 PSP HHX=NS#

28 X TR RES) TREME E = PN
SEA  Size estimation accuracy Ability to measure software size Measurability [BI17]11][7](18]
TEA Time estimation accuracy Ability to predict development time Predictability [BI11][17][18]
APR Actual time to plan time ratio Ability to meet project deadline Predictability/ controllability [20]
DEA Defect estimation accuracy Ability to predict defect frequency  Predictability/Traceability [11][18]
Defect remove rate in compile and test Ability to decrease defect in com- .
DRR , Conirollability BISI7]19]
phase pile and test
Yield in percent of defects injected be-
Ability to control defect ere com-
YLD fore the first compile that are removed . Manageability [BISNL1][17][19]
ile
before the first compile P
Number of defects removed per thousand o ) o
DDS Ability to decrease defect density ~ Reliability [BI9I[17][18][19]
lines of code developed
Total new and changed LOC developed )
Loc Ability to increase productivity Efficiency [BI7NLL]5]19]
divided by the total development hours
Time spent in design review and code
AFR review as a percentage of time spent in Ability to manage risk Reliability/ efficiency [BI6]5]17][19]

compile and test

e HAERIE F

PG K R (PSP 3 Cyclic Development) ;: PSP3 8
B2l i i A A R, R R B 3 A
ASATHE PSP2.1 SE I ZHA4 , AR USRS 0 0 e T H
EX5 08

ZHRABRSER

M\ PSP i BE R 35 209 7 SR FSE , Humphrey)
Fe HayesPAg 2% 35 DL = A FLAS - ME . F2 )7 K/ (B
[E] SRR E DS PSP HME, Y S 4243 10
M ZSE, ARWFFEHE H 9 TUE M FE 45 (2 1) IFEFXT H
AHEEVEAS PSP 2tRE, FTEEXT [HR[A1E T f# PSP A
HEVEAE MY A1

(—)PSP &M A3k

SCHR IR S T S E00L & 1T SEA [ TEA &
DEA, I H GEFEALHTRIN SEAYFERR APR, APR 4545
IR454E Boehm [ COCOMO FE B earned value HE
& MEFIRFRAG UL SAHDC T IR GE S 6 PrAT DRR |
YLD K DDS 7R 1A PSP Y 2Rk e = T ZE 45 br ,
DRR 8 & 4w i 5 M BE 2 SRR, YLD J&
IR IFEAR T RIS IR BRI A 43 L, T DDS IR
T TATRRTF R IR BRI, 5w B BTl FE R
1 LPH & SR BR/INE = A R PACASATEL, JRFRN
A= 1485 s AFR ZERTRT G HRI AT M am AR BB ) 5
5 B (Gride SIS B ) A S Bt a9 AR, (B an—A>
A LA AR AR T AR 20 e BRAE TR HERR 5 v i IR
FEAYBEST, 1 AFR 5 LPH Wi SEFE bR ] LIS A
R A Z AR BT B (Total Quality
Management) EEZEFEHR,, THLEMITAEAHSC PSP 235200

2 PSP 2l S EAN

Tendency criteria Effect variables

Approaching zero SEA ,TEA ,DEA
Decreasing DRR,DDS
Increasing YLD, LOC
Less than 1 APR

Greater than 2 AFR

BTRIRFE S 28 SRR SE A SRR FITIe = 45 5

LREATEHUITEAIR, 3R 2 BIITHINA PSP R
NS EN], gt SEA [ TEA & DEA Tl #E
B TRy HOR LR EAL P, 385 Humphrey!!”
55 Hayes™ 7 it i 1F 7 S AR AY 152 22 [ T, A =X (1)
FToRUANT .

(Planned—Actual) | (1)
Planned

NEEIEFASTE 1R APR T 1,74 Hayes Frd
H B E R T (Median Improvement Factor) FUE
BTN RS, R E D 50% A B T AR
A FREEE, HRYE Humphrey! 2518 AFR SRR )5
AEZRES ] LRI T 2(3K 2) .

(=) ZA-E @R PSP 2L Ak

TEIXAWEFE A T [ 4R ) PSP 2LHE, 4351
KRR K /)N (size  estimation) M B [E] (effort estima-
tion ) fy M MERA E 7= b B i (product  quality) | It 2
JBT 1 (process quality) 5 4~ A 4= 7= 7 (personal pro-
ductivity) ., PEANST M Es S FE R U T .

LR /ST vf 52

PSP 21t PROXY Syl A5 J7 i , 5 Bh T
AR 75 S 8Os 53 i AP AR IR 12 R, i— 72X

Estimation accuracy=



LR AR RE B E AR A AR I AR /), I 2 o
TCRRI R O/ N KRR, K B AR AR R AL
TR REL, 7KV AL RS R P I/ INTIUAR ARORS B 32, 9
A -100%%1+250% , M\ HH B S HY TR DA [A]
BB AT i R T A B4 Level 2>Level 1>Level
0, Level 2>Level O Z4PAREAYREL, KEMIHS
Level 2>Level 27 25 Tl UE i EREAR

2. A P v R

)RR BT A 2 B[R]0 HE 5 L 55 0 (Effort)
PSS, 3 BN Level O—Level 1 =it la]4E
P M Level 23X K, H A 822 U i) [a] Tl
Ffl (0% I KU o

3R

— s LA S BRI E H Y 22 IR Y B
1, PSP LA —J7 2CVPAk ™ b 1 o i, 14 4 SR BRI I
TR TR R B RIS E H W I B B B
MR R, B 5 S R BB AR LT IE , KAk bR
7 TG-S M B BEERAT A7 2 7 B B B Bk I K, 3

U

=@=PSP LevelO
=l=PSP+tevet——
PSP Level2

A'—IOO% -50% 0% 50% 100%  150%  200%  250%

size estimation accuracy in %

QHOI]FMQSC[O }0 .IQC[[HI'IN

2 PSP &MrER 2 K/MbEw B

3, B PSP}
PSP —tevelt

N\ —B=PSP Levell

\ PSP Tevel2
‘M‘
AN

O L L N L

A A O 3
-100% 0% 200%

10 Jo JIoquump

SUOTIBAIIS(

100% 300% 400%
Estimation accuracy value in %
[l 3 PSP & KB A i8] 12 2 ik A5 76 B2
140
« === Total
120
\ == DefRemCompiler
E 100 \ 4= DefRemTest
P .\ \
T 60 \/
[}
Z 40
g W—
o 20 'S —_——————
0
PSP 1O PSP L1 PSP 12
PSP Level

& 4 PSP &M LRt E) T B M E
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BLER IS A2 AR RO (4 URE

e e Ke WAL BRAOF (Defect Yield) & PSP 24 fiE
PEAS B AR AR, AR AR I K5 B B G B Be
PRI AZ IR ) BRI IS RAF I A B H b, BT
BRI FoRm e 2E, PSSl
PR R A0 D 0E L S B R BB R e 2 A & 1P 22,
PSP YR T AR A R B R L BR S AR DR TR AR 1Y
FtiE, A A BB B BR AR BRI F 100% , LAk
JEULAE S — IR IR SE R BRI A Bk . 1Kl 6
IR PSP £ B Belk R B BRGCR e, K 2 B8
Level 1 3% Level 2 “F-¥JEURBEBRECEH 0.5%42 T
2| 294G H BRI, FNAE Level 2 AW THE £
(design review) G4 H & (code review) FIVE N, B
RN BRI LU A R AR 7 f, Al Bk AR
MY BB IS RE BRAESCR I LU, T Level 1 RUTZESS —
UG S AR T 25 AR B BRACE, B 7 IRIE
MR, it 80% 11 T ARIMTE S — IR JeidEHi 58 AL R

—_

=+=PSP LevelO
—8=PSP Levell
~*=PSP Level2

SIQQII}%H’H jo .IQC[[HI'IN
O =N Wk WU JDX OO

. . = =
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Defects/KLOC removed in compile and test

5 PSP &M R Fio4FE S Mk R E
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—+1 8 05
= Average 40 ?
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2T %R

A4 BRI R

AP I VAL A 7 2 P P i S
R, TE PSP YNl th i 45/ Ny 7 H YRR P A 74K
(LOC/Hr) s A ARDPASL AR AR 477 07, 0
22 PSP A MBI A B 2R, PR =1
FERESENT 24.4 LOC/Hr, MELASJNM Level 0 F] Lev-
el 1-FIgag/Nefighn 4 1R P, M Level 0 %)
Level 2 ~F-#J5g/ a4 Hn 3 15278

M it 5

B AR RIS S TR AR s, AT
BRI AN LR ELSHAT LGN, B
MEFE AN A BB A < 45 B S AR Rk AU, FRATT
W3 3 A b A AR I B 22 AL YN R a3 R A5 IE
B, IRl A R 20 B AL, 25 A R IR
e, JEHE R A AR5 R Ik e

5 PSP Z5 f PROBE [R1S A 77 5 20 )y 2
S E ARG ] RPN SR ECH | SR I
G RINGREVMER R, MRIEFE 77T GEk
22 AU i e 5, H R AE 25 A %)
TR 22 2 5 P 3 i BEAS, B0 ZRE
BB Z By E SN Ta] 25 Pp Bl 27~ 25 250s g 48 5 4K
PEPUTIE, PRI RS T i X A i TouA T 2Rk
PR ERA, O3 — Oy E R R 2R 2 Y [H]E4
SIS E] TR P RN S S E I EHE , (LT 20 [E] LEAP
5 HackyStat 3/t T HA LZ W - i 8E 45
LI GIHME AL R TR AR A BT
RIS HLIEARUE (code standard) 5 #5153 45 (post-
mortem ) J&= A Y E A FLA | B Ay (i B S A T Uil 2 722
P85 S5 B, PR B A T 55 A (AN type of error),

(—)RA2ZHeE I

PSP VI ZRiR R g i L HEXT 52 S W 5 I A )3 2 B3
A TCARIT, IR AR 2R 5052 PSP 22 ] 11
JEE, R PSP YN & mIAE Ml P BE DI 2R i 5
A TR LIATE B H NS B )m )
PSP IRFRSN, JRDKE PSP AHCH AR T AALE B &
MR AR SRR I AT 3R 15 R AT BIRICR .

(=) 42k 2 A 3L
SR PSP AR A Tk, A 26y

1. 4=l PSP YIZRI [ S AR GE R N 2, TR
AT A AN ZRrp ORI T o T AT ZEYH 2 (tai-

lor) A5G LT HT o
2T BT IEMY N 2 LA A4k 1T B i Pk a8 AT
’%_E"O

3. M AEA BRI HERR 52 AR P i e s 2
BFFRITE |, BT ATE I SRR N 58 I8 0 4 MR 22 22
(external library) , MIAFEE PSP BT LA0% A Al T,

4P E TG AR A W I SR IR | JCIe B )<
S0, TR AL sl T 1 S0 UM F5 PSP 25 I B (Lev-
el 0.1 .2)5AWFEHHEH 1 9 SEIEIR

5.PSP b5 —Il s, IFI A SR AR o = s B
BrE TAE , FE Al 7™ S ) S b R B Y, 7E PSP 1Y
ARG ST BT ig O i 2 th A A S 58k, 5
SEBR b ARSI N 3 e 2 P A e, PRl A Ik
S A PSP VI 4B}, T3 BiE /N % P (customer proxy)
PRl R o A R IR S R A P AR R

A iR

MLER 5 V5 BR A P L A T e e 3t 2 R P B 2
BELES AT, BRI R T A B R, {0
RLF- 25U NN B3 14 T A H DA o R ) e 4
DA R AR AN B Z2 (B TR] (A ) T 4Rt R eAc st v LA A
MR TR, X R T B A AL 1T A AR A
T 7 A ¥ A SR AR R 35 T T BB A A . ke R
T 2“5 LR I« HERTH 5 28 3R B AR B A SE )
PRIRAC A b 28 P T 2 vy I s B A5 %, T i e T v < R4
AT TG ZHRE SR DA% v A A R I A0 25 T 2
T HBARMNE S, Vs R A B e
FUHERE . R TSRS RN PSP A EE T
A =Bk, AsGaH PSP T YIS T AR
HA BB A RE T, ST HRTa A 24552 &

AHFFE AT L PSP Aolb ek U, R e
Breg b YR I, 47138254 > (case study), AT
18 T B B 2 B00HE T X 0 B A ol AR 1 5 % el 3 B9 B
R, A EEREAE th T 2 S 55 4 56, U ek ik Sy
2, VU EEXT b AR (- AR e 355 T Bh 5
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Applying Personal Software Process Tools to Software Development
SHEN Wen-xiang
(Overseas Chinese University, Taichung 40721, China)

Abstract: Software processes have been recognized as an important subject of research since the early days of

software engineering. In order to improve software process, it is important to apply Capability Maturity Model Integra—

tion (CMMI), a framework for improving an organization’s process. One of its important elements is quantitative man—

agement where process metrics is embraced in the definition of the process. Aside from the critical role of CMMI

played in UML-based profile, Personal Software Process (PSP) can be considered as its equivalent on an individual

basis. However, a systematic mechanism to assess and interpret the effect of PSP is invisible in the existing literature.

Therefore, an assessment model is also proposed to test against the PSP training effects. In this paper, a set of analyses

are conducted to explore the relationships among the PSP metrics and to interpret possible application results.

Key words: Capability Maturity Model Integration; personal software process; software process improvement
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