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Abstract: Prioritizing requirements priority is the action that stakeholders assign the orders of requirements to be
implemented. It is the basement of the iteration plan. Existent methods of prioritizing requirements are inadequate
to support stakeholders' negotiation or the adjustment of requirements’ priorities. These shortages always lead to a
rigid iteration plan that is difficult to be adjusted to adapt changes of requirements and environments. In this paper,
a risk-driven adaptive method is put forward for prioritizing requirements which combines adaptive planning and
risk-driven methodol ogies. Requirements are prioritized adaptively, and risks are used as the foundation of priorities
decisions. The negotiability and adjustability of requirements priorities can be enhanced by the method. The
negotiable and adjustable requirements priorities improve the developers’ capability of controlling requirements and
reduce the faults of software project caused by requirements.

Key words: requirement priority; requirement negotiation; iteration development; adaptive planning; risk

» Supported by the National Natural Science Foundation of China under Grant N0s.60273026, 60573082 ( ); the
National High-Tech Research and Development Plan of China under Grant No.2005AA 113140 ( (863))
Received 2005-10-24; Accepted 2006-01-11

© hEE

HOFIFFIT hetps/ www. jos. org. cn




2451

. TP311 A
)
. (mini-project),
, @

) (34

, [3.56]

[3,7.8]
[9-11]
(adaptive planning)i?,
[12)
(1) , ’
[10]. .
! y A B , B
A : ’
2 _ ,
[2,13]
(13-15]
’ (analytic hierarchy process, ~ AHP)!™Y

(quality function deployment, QFD)!® ‘ 7 [9.10]

. [17.18]
[11,19]

© R

http:/ www. jos. org. cn




2452

20
[2,13]
COTS
Stakehol der 2y
2
3 ]
2.1
3 ,

)

Journal of Software Vol.17, No.12, December 2006

[7.8,23-25]

(2]

(rolling wave planning),

) COTS

[26] ,

© PEBREBALTU bt/ www. jos. org. cn



2453

—» Requirements& Estimation «———

Constructing multiple
combinations of requirements for
next iteration

Analyzing risksin each
combination of requirements

If asatisfied
combination of requirements
exists?

M easure the iteration to improve requirements
and estimation for next iteration

Y
v
Implementing the combination of

requirements to finish one iteration

Fig.1 A processframework for risk-driven adaptive method
for prioritizing requirements in iteration devel opment
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Kinins Omin-Update(S) S X

g S Xmin Omins S Xminv X g Sn
.backtrace X Xi X 1 x=1,  x«0,cu«—cu-C,,
, g L .ps

, x=1 x=0, .ps bound ,

%=0 X1 X o X1 Xy 1N, S

) ) ) X1 X2 )

1 .
procedure re_comb(V,C,C',X,D,n,Gmin)
for i<-1ton+ldo
case
ii=ntl & X=0: return lexit /]
Ni=n+1 & gi>0nmin: Update(S); backtrace //update S queue, and backtrace//
:else: backtrace
endcase
case /I construct solution along x;=1 or 0 or jump to other combination//
:ps(1,i,D): xj«1; cu«—cu—C;
:ps(0,i,D): xj«-0
:else: backtrace
endcase
repeat
end re_comb
procedure ps(x;,i,D)
if cu—Cixx<0 then return (false) endif
case /I dependencies restraints //
1 x=1: for j«1toi-1do
if dij>x; then return (false) endif
repeat
1 %=0: for j«1toi-1do
if x;xd;;>0 then return (false) endif
repeat
endcase
for j«i+1 to n do bound«bound+C; repeat
if C'=cu+bound<gm, then return (false) endif
return (true)

end ps
1 ,dependenciesrestraints 3).
(3), X1~Xi_1 Xi<1 ,
Vxeke{l,...,i-1}, di <X Xi<—0 . X1 x<0
) 3). a
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, 1.
Tablel A taxonomy for identifying risks during prioritizing requirements
1
Type Risks Notes
Unstable requirements Volatile requirements caused by environments
Unclear requirements Requirements are not enough clear and detailed
Requirements € for system goals and designing
Difficult in designing and imolementin The requirements conflictions in architecture or
gning P 9 | hardto implement which are caused by technologies
Estimation Wrong estimation of requirementssize | Estimation of requirements size is wrong
Wrong team productivity Estimation of team productivity is wrong
People Customers Reguirements not come from domain experts
(risk exposure, RE), ,
[28]
[27] [27]
(low) (medium) (high) , 2 (unacceptable)
(critical) (significant) (minor) /
/ , ,
( 2), :
4 k
RE (K)==k (4)
Table2 A qualitative method for evaluating risk exposure
2
. } ) Possibility
Description of risk exposure (Score of risk exposure) Cow Medium High
Low Minor (1) Significant (2) Critical (3)
Lost Medium Significant (2) Critical (3) Unacceptable (4)
High Critical (3) Unacceptable (4)  Unacceptable (4)
3
eXtreme Programming(XP)
, XP )
3.1

XP

XP ( A);
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( B).
, B XP XP , 2
Table3 Characteristics of the project
3
Characteristics of the project Description
Team size 6 developers
Type of end product Web applications
Developers’ experiencein XP/agile 1 experienced, 5 novice
Developers’ experience in end product 6 experienced
Developers’ experience in coding 6 experienced
Development tools JBuilder 9, JDK 1.4, Tomcat4, Mysql;
P! Bugrat, Winrunner; QM P2.5, Firefly2.5
Customers' needs of
system scope, cost, schedule, product quality
Define and
estimate stories
Construct multiple
combinations of
stories
Test scenarigs Analyzerisksin
New stories each combination » Adjust
and make decision]
Implement an
/v iteration
BUG I
New version
v
Acceptance test
Small releases
Fig.2 An XP processin which the risk-driven adaptive method for prioritizing requirementsis used
2 XP
3.2
, 3 ] 4
5.
33
, B A , 21%:((2536.5-1991.5)/
2536.5). , , : B
, ; A 3
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A other B
1696
Uruh test Spikes
dedel opment
69
.. Retector Coding
. Coding 5%y, 35%
40% Pre-Filease test
1194.1%
Pridj ect Pr6ject
management mafflagement
1% 3194*
Fig.3 Effort of tasks
3
Table4 Project data
4
" Iteration No.

No. Data 1 5 3 7 5 Total

3 2 2 2 2 11
1 | Caendar (weeks) 3 3 o 1 / 9

609 638 4235 399 467 | 2536.5
2 | Erfogs(PaN gour) 613 703 476 1995 | | 19915

13.22 1199 1546 2071 216 | 8298
21.89 265 1952 8.02 / 76.9
36.1 38.0 39.7 409  40.9 39.1
35.7 37.7 41.0 40.2 / 38.6

3 | Contributionsto end product (KLOC)

4 | Team productivity (loc/hour)

W>w>w>w>w>w>w>

. . . 5 4 6 5 3* 23
5 | The Numbers of requirements changes after iteration 7 4 1 1ex / 13
. . 10 10 8 2 4 34
6 | The numbers of stories be implemented n 9 10 6 / 36
0 0 0 0 0 0
7 | The numbers of Bug after acceptance test 0 1 0 0 / 1
* Dataitem:
A—Data from the team that apply common XP practice in the project
B—Data from the team that apply the risk-driven adaptive method for prioritizing requirement in the project
** Preserved for future
Table5 Feedback from developers
5
The risk-driven adaptive method for Feedback of developers (Numbers of persons agreement)
prioritizing requirements in iteration development are useful in: Very good Good Fair Poor
Speeding up release planning 3 3 0 0
Balancing project scope and available resources 4 2 0 0
Controlling project progress 2 3 1 0
4 ( / ) : A ,
i , 4 !
(contribution to end product)” . B , ,

, XP

) , :

S https// www. jos. org. cn
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2
(3) S ( 3 )
( ) xp .,
The rate of stories' changes
0.25
0.20— /0\/\
0.15w V\ e %,
0.10 | Tt
0.05 <
0.00 1st 2nd 3rd 4th 5th
Iteration
Fig.4 Comparison of story change rate
4
4
, XP
, , XP
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