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The Design of Programmer’s Capability Management
System

Student: Jih-Liang, Juang  Advisor: Chyan-Goei, Chung
Department of Computer Science and Information Engineering
College of Electrical Engineering and Computer Science
National Chiao-Tung University

Abstract

The development of the software project is a knowledge- and labor-intensive job.
By the improving of the efficacy and low price of information related product, the
requirements of variant software becomes more and more, and the function of
software is being more and more complicated as well. This situation cause problem of
the long development days, late time-to-market, bad productivity and low quality
during the software development. Theiconcept of integrating the software knowledge
management and the auxiliary tools into _seftware development process helped us
solve many problems during the software development, but during our research, we
found the programmer’s capability 15 the key point that effects the software
development. If the cooperationiis lack of understanding the capability of the
programmer, some problem might oceurs, such-as'we cannot assign the right job to
the right man, and we cannot find experts to help solve our problems and the expert
dose exist. In present, the mostly popular capability model is PSP and P-CMM. If an
software engineer was granted by the PSP or P-CMM, It represent the engineer is
capable of processing software development process, but it cannot help us to picture
the person’s whole skill. In order to improve the software development productivity
and quality, it is necessary to provide a capability model with capability and skill
management, so the thesis will present a programmer’s capability model and system
to help solve this problem.

In the part of the capability model establishment, programmer’s capabilities can
be separated into two categories, program language and application domain. The
maturity of each capability can be judged by the development productivity, software
quality and work experiences; furthermore according to the maturity, we will rank the
capability into four levels. In this way, we can establish a programmer’s capability
model and in accordance with the model, we can figure the whole skills a programmer
has.



The thesis will use the way of implement to integrate the capability model into
the software workbench by establishing a defect knowledge base and capability
database. The defect knowledge base helps programmers to improve their capability
through defect detecting, defect solving. The capability database aid project manager
picking the right person for the project development, and in the same time, it also

provides an expert query user interface to help the programmer solve their difficulties
during coding.

To bring up the concept of programmer’s capability model can provide
improvement of the software development productivity and software quality from the
point of point of view of an engineer, and this is the main contribution of this thesis.
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Levels Developing Building Motivating and | Shaping the
Capabilities Teams and managing workforce
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MATURITY Coaching Continuous Workforce Innovation
LEVEL 5: Personal
Optimizing Competency
Development
MATURITY Mentoring Team Building Quantitative Organizational
LEVEL 4: Performance Capability
Managed management Management
Team-Based
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LEVEL 3: Development Culture Practices Planning
Defined Knowledge and Career
Skills Analysis Development
MATURITY Training Communication Compensation Staffing
LEVEL 2: Communication Coordination Performance
Repeatable Management
Work Environment
MATURITY
LEVEL 1:
Initial

%Fﬁ 2-1P-CMM A R ic 4 = R®E&
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Goal 1

Goal 2

Goal 3

Goal 4

£ - i KPA 353

Fldr# 2-2 77 o m Aif F)

P R |

# 2 p ik (Goal) frid & p 7% 2 1 iF (Practice) ,

Plz =0 g R

~ R

¢

S0 G KPAZ (S g 2T T - B AHA S oA G AR 2

Mg AR S B2 G o (4o 2-4) ¢

Individuals or workgroups mn
each unit are involved m
making commitments that
balance the umit’s workload
with approved staffing.

Candidates are recruited for
Open Positions.

Staffing decisions and work
assignments are based on an
assessment of work
quahifications and other valid
criteria.

Indrviduals are transitioned info
and out of positions m an
orderly way.

STAFFING

P1  Responsible mndividuals plan and coordinate the staffing
actrvities of their umts in accordance with documented policies
and procedures.

P2 Each umt analyzes its proposed work to determune the effort and
skills required.

P3  Individvals and workgroups participate in making commutments
for work they will be accountable for performing.

P4  Eachumt documents work commitments that balance its
workload with available staff and other requured resources.

P6  Position openings within a umt are analyzed, documented, and
approved.

P7  Position openings within the organization are widely
communicated.

P8  Uts with open positions recruit for qualified individuals.

P9 External recriting activities by the organization are planned and
coordinated with unit requirements.

P10 A selection process and appropriate selection criteria are defined
for each open position.

P11 Each umt, in conjunction with its human resources function,
conducts a selection process for each position 1t mtends to fill.

P12 Positions are offered to the candidate whose skills and other
qualifications best fit the open position.

P15  Representative members of a unit participate in 1fs staffing
acfivities.

P5  Individual work assignments are managed to balance comnutted
work among individuals and units.

P13 The organization acts in a timely manner to attract the selected
candidate.

P14  The selected candidate 1s transitioned into the new position.

P16 Workforce reduction and other oufplacement activities, when
required, are conducted according to the organization’s policies
and procedures.

P17 Discharges for unsatisfactory performance or other valid reasons
are conducted according to the organization’s policies and
procedures.

P18  Causes of voluntary resignation from the orgamzation are

identified and addressed.
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%brﬁ 2-2 Staffing 2. Goal ## Practice #_& %

A result in

are contained in

describe objectives

Model Components

53 P-CMM 2 §T2t > 57 B @2 BlG 1 (DR 2 4 A G
LAERE QEH AR RS FER P AR QR T g e

SEAIEE QRS AN RAFREER S 5 E B)ES BT A

A
2.2.2. PSP
PSP (Personal Software Process) & - &+ #* 74| « ¥ 1L feea& e 3 08

2 p APEF LR - BT R AR s oA -

PSP & R ARAP(der? B AL R & 1 RS f W0 2) AT b2 o PSP
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SRR IS Il AER2? PSP kBT T A R A(L)F
PYECRE L AREF T A OE R R E ] c QRS AR e L S
TR ERB B e Q) 2 R B R AR DA o (A)dk D AR R R R
I ARFF iy 3 Gl oo e R e PSP » g 02 P-CMM 2 KPA 2. 2 ;% kig {7 :c L - PSP

2 AR R A 44

The cyclic

lic Development
Cyclic Developme personal process

Fersonal quality
management

Fﬂéﬂ"wm Design Templates

Perzonal project

Size Estimating
Test management

Report

Task Planning
Schedule Planning

The baseline
personal process

Current Process
Basic Measures

[fi# 2-5PSP A ]
(1) # # inAzsE = PSPO/PSPO.1:

PSPO ehp chfsd = b A feflinfes A#> 1 AR ¥ & % PSP ehi fd 4

REEB RO MTR G F 24530 BHF U gz BrigR > £ - 2
& e ot R R S A R Bcfe R A e E o Y IFARIE

A Bt PSP i fzenfk i o

PSPO.1 3 v 7 423% B (T4 ~ N R B foinfe e f 2R ¥ =
KPA » # ¢ jidgecd ik 4 1% S g e i A2 35 toen R 3L~ AR 480
oo R iR o TR S B AR R S e £ R

(2) ® + % % 4 1 PSP1/PSPL.0;
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PSP1 ire 28 % % ¢ 1 > 51 * PROBE (PROxy Based Estimating) 2 &

7

B I B2 EETHAERITE S A2 TR ERET > S
MpwfEs 2B R Sl MIOERIGST SR o PSPLLA 4 #5501
T2 33 rd ke Rz Eir o

B PSPLFFE 7S € it S X H 10 > 57 B3 1408 ks Byt
2

SER S WRA| I S LI T ik TE 0 R E L i 4
E| :

- 7]
S 53

TRARER - 4w T LA Brmant Rl A REAP 2B R2LBH o
(3)  « & ¥ 3L PSP2/PSP2.1:
PWZ%E%{ﬁ%&?%ﬂ’ﬁ%ﬂﬁﬁ%%éiﬁﬂi’%%ﬁﬂ%
iE 73K 3 % & (design review )2 425% % # (code review) > 14 i 2 5 F AL
P @E ez ;}F}\ o
PSP2.1 R # it 2% 3+ #-9% (design template) » 4 g3k 3- > 0% » T E T E
Wdr ~ @ PSP X7 A& d B AR FZ 0 @ AR EP ek EH -
F % PSP - T&E‘.Jﬁﬁa‘%f]ﬁ{%‘fﬁifﬁ%ﬁ b Hp R s L ST
g3 A ehEs £orid S sk % RRAE o PSP2'5 1 ¥ B E ARk A o
Radi - BHHEEE LR JEEDD B L L P
(4) B % A2 7 T PSP3:
PSP3 chp 84 B 4 B3 | N Ti E Tl ehd Aok fod EF R a0
| B3 'jﬁi ; ,ﬁ = ok {f’,\;ﬁt? igl‘%’ii\:__} 'ﬂ:‘@ﬁi ’ 57[’% f3£5\2 L_’f‘)ﬁ-!‘;a);?'% E 'F-I‘ i;}c

LA A RSP Al e > e HE BRCEAER PSP2 2 1 Ak i i AR

=

WA

i‘%f

EEBE o B SRR ES RS R

r'r"

d BT PSP A A A i 4 EES 22 6 0 27 P-CMM 4p i1 chin

Ao BFI R o Bldri —‘ﬁziz\' PSPIRIEZ#H T »ITBAZEXFEIL , 2544 5 @

1-1\1.

¥ i 7| PSP2 P 4% EERE ;@ # A_PSP 3 Rldp 1 AzfF G B~ A

mi\ﬁ%o@f 2 *h PSP Al 1 3 S A a4 g £ R A
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(=) BArBixgm
PSPHI T - B RF2Z BT 2ok BRXRF Feh
AR TR PER R ed e R F AP A A kGRS
D2 1 0% o

(=) #R & T4l
PSP &-$F 448 & B K& 7474 0 ¢ 45425548 & & (code review) s ] e
ool R 4 2 el E B kB RS TR K L S

ARG - T2 RARE o

a4

SRS FPEE 0 F PSP s %t H R Rz R E TR

wAES ] o LR 2-6 ¢

Requirements

PSP Process

scripts

| Code review | .
Ccomsic Project
Postmortem

Project and process
Work product data report

lﬁl%k 2-6 PSP process flow

B ARB P 2 A7 5 Waterfall & PSP ¥ # ¥ — B Waterfall <n; 42 » PSP /it
ARV IGIEE L ~ TSP zimAzz ¥ > @ PSP T H BB # 97 2048 > ¥ A
O E B ARATR AL 1R Hp A Al Ty 0 2 B A2 TS

BoAEBHPFAT PSP T B R Y KA L £ 6 d R o
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PSP/ &>+ A chda o it ?é}%‘ﬁ Hk 1 fefrdoie RFEp © 1 (T 5 ’F"f )’ Te
PARBIBA LI RECYE P ADEAR g0 PSR E ST
o GEPSPE Y o Bl R S AREF P A 4g it PP RE ok R

iT2_% L)% PSP jm 3 g%gwmxa)ﬁ«fr;‘r °

223. TSP

TSP E & ¥ B MERDT R - REf 2 £ - FE R Rog o
203 CMM & 3 %5ehd @2 PSP & R # A R &5 g ddeh » g

P B R S A AT E R ) o TSP Y o it

%ﬁ,,
‘5‘31

PEFRAAFEN A PR 1A BAeie ] S A S ROE R
e B oo AR deie 313 B 3 IL#FI el Bodom FHF L F 1 AR B R L X
i e s ATR L Rk T R G A2 g W RAR

TSP 4014 % ik B (=) e - AR T £ R A

AR EFrA S SRR gV i b e () - BERFELTE G o
A PRER R ke (FHRB G A g R EE e 2 G FlRenF e F

PAE RGO F LR AT B e REY A o A maEY 2Rr- B2 e (2 )
AR EPFRASEHRFIF AR AR EY A AL RDTENHETF L7 2%
R AR AL P ygs: FFMET TSP et 4 ( (2 ) RALZEED A o
B APES e GV R e P EfeRE 2 SR DAH Y KRR FET
Eihdp £

TSP — p#— BHALE X HBHF LA SBBPEE » Bl 27 Tio— B
TSP hB k7T R e fEHY - BIFE S T USRS BRAF AR o bR
ERAe2 o B XBFEER AR (Launch)iE 47 0 A B Z 758 (7 2 o = 2R3
frios o % BRAEZ D B EBFEIRFEAEE #HT - BREDEZE

TR e - AR dok B R B0 | 580 PSP g 0 Bk B AT
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WARNF 3 X PR > £ AFiE4%(Re-launch Process) ) 7 @ % PR o pt > B ke E
AR - AR e R R otk e B F BB BR e RE R
- B RERENHE TH BRI jHAArE " HE B RNERF

% o

TSP Process

1%%@#%@%ﬁ%oi—%ﬁ%%ﬁﬁ@%#ﬁ@’wﬁkﬁﬁﬁﬁiy&
ET o B AR B ERD R sl s T R B R R kA
BBl HHE AR BE X

LRt BABMB R N TES BB B L XEG
R hPamdd SRR BRI 20 R F e R
BT -oRERERAR e TP R RO G A PTE R IR B R R

o

ﬁ"
T
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TSP Overview

Engineer
training
Team project
launch

The team performs
the first project phase

Instructor/coach
training

Management
training

Coach guidance

Management

participation and
and support g Team project tracking
relaunch y
e 2
The team performs —
the next project phase

[/ 2-8TSP 2 % 4 l-

TSP 2 FREZEH ¢ 452 BR8A G HE R R 2 2% ¢

H giﬁ’_ﬁﬁ%f;i%ﬁ*ﬁl T2 T Bl 2-82 = L3
TSP 2 & %infe » H 230l 2-8 2 ¢ BFRA » § = 304 Z - E X 2 DT RE W
FRap 1 fF2 203> H 220§ 2-82 2 X3

PSP, TSP, & CMM

Tools for Software Process Improvément

CMM - Buflds
organizational
capabilfty

TSP - Buiids
quality products
on cost and
schedule

PSP - Bulids
Individual skill
and discipline




qﬁl% 2-9CMU/SEI CMM #-3)
PSP+ TSP {=CMM A #i#8 & ¥4 #7 — B = S nic M iif2:cE 2% -CMM
27 G4 222 PSP R - AR 2 B 4 e g R 2k
o it TSP ¥4k 1 PSP 3IRL 1 ALFT I £ & — B WIFA KB 3 L s

A ER NEXE RS S8 3 N2 R
2.2.4. Leadership approach

Philips 23 3 4216 6000 = #c 88 1 A2FF o Ra R+ ~ R85 F 42 &
WF P U 4o 2 SR 2 T o Philips 7 17 441 T Boal chdc a1 ARER R ehi 4 ig
FEI R R A AR Y g 4 o mip- BATE G A i 4 R 2
Leadership approach[15]~ F]/& & 2 o

Leadership approach #-+ B s # & 4 =2l 43 4 | (Leadership
competence ) ~" # it $77 | (Functional Skill)% [ & =28 | (Technical Knowledge)
=% kBT AR 4 23 B ek H#g ) Leadership approach 4 e £ AT
7 a4 2 onAz t (W 2-10)

(A) 4 7§ 0¥ i s I L ke e TR
(B)
(C) 7

I3

JEHEm g gl LF ARG R

T

:ﬁblf%ﬁjlgm#ﬂ’%\ i%'l/f’;a ;bbt'\:g*%’o
(D) A d @ui 4 ARLLHRF 1 (00 4ok 3 Rama o] s f 3

4l -
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(&) (B) (C)
Leadership,
Function & Technical . Drgnnl:nllnnnl . Busm‘fmenr
Competencies ¥
D
(D) Performance
Measurement with
action plan
qgﬂ?& 2-10 Leadership approach 7 4%
NI

b 4 % PR A > Leadership approachB |4 fvCMM 5 527 e 2_ & 548
FloHA B UHEERA 2ZHPRZ TRHL A d2LHIARL R F o Byt
Leadership approachz_ it # = 3 & % &
(1) & * (Foundation -Zevel 1)
Hatars A+ fF o itk 2 bh’ PR P E - dena
2 ﬁvﬁi&%;—' EACL fEnAR S A A2 B ERF T A X 1 0
(2) 3 (Practice - level 2)
Pej BRSO 2 oo VO R 2R 10T T RBRR T o
LR B EARE 0 F FRY L2 AR o
(3) & _(Expert - level 3)
P Rk Faoi VOUAIEAIE £ A2 B T 2 BAL
FOUK 2 b B E AR Y B P2 AR o
(4) =g éa}—“ﬁ (Thought Leader - level 4)

P R A2 0 T UE AL Rl 3 E RGP R N E

She
-4

TR AR 2R -
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Leadership Competencies Funciional Skills Technical Knowledge
Level* I IV | Level® I Level* I 1 Y
Shows determination Kaowledge Elsctncal
pIHHER A
Focuses on the market Creativity and Mechameal
v
Finds better wavs Problem solvmg Matenals
Demands Top Asrchitectural Compater
performance alvle tinking
Inspires commuiment Apslcation
Develops self and (ither
others

oI RE L L AL AP EL AR E AR S Rt

Leadership approach 41 * segss ~ $oie frAf S = Mg ke (7 £ A it 4

&?.1'?& 2-11 Leadership 4 4 4 &
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$ RS

R BB 7 & 3F 5 cn A B 4ol Project Manager ~ Architect ~ System Analyst
Designer ~ Programmer ~ Tester & - e 5 7 = S fr¥enB % > B A B 2977 4%
AR FRET - BEETY AR AR 24 pEAA A
R FP AFT Y Mar 4 F A Programmer ¥ £ > p SRR T H U kY
BAR 29 B RFFFEE2 REG =

( 1) Software Workbench = 5 + ¥ {¥ — i+ Programmer § i*2. = &% %
4L o % Programmer iy 4 A7 FALZ 4% o o E DR B % oo

(2) #eNK FF2 P 597 B %A d @ B d oo Ft har 4 F e s
Foid AR R A =R A o 2 SR Rt A TR T H U g
WEHE AR o

AR AR AT TR AR KGR R 4 Al 0 B A 3L &4 AR
FR2 a4 A 3N 0 8 3280 B 4 SRR L - 33 & 4 B 4 0T
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=
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T e RgE1E Rl L F4ra1 E
CH+ Windows Borland C++ BoundsChecker WINDBG
Visual C++ Spy++
Linux DEV C++ Cantata++ GDB
KDevelop HEX
JAVA Windows Jbuilder JCheck JDB
JavaCreator
Linux JDE JTest JDB
JDK

e

AH BACHZ IAVAL T a8
(z)&* 488> & 12 ODMS $i#8 5 i+ 2 6> = ¥ ¢ 3£ Oracle~SyBase 2 SQL
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= > Complexity*LOC

Module
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Database Multimedia
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