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Introduction

Release planning assigns features to a set
of releases to address various constraints.

Requirements are volatile and changing
frequently during software development.

Modifications to the baseline Release plan
is needed to accommodate these changes.
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Motivation

Changing requirements is considered as one of

the major causes for software product
failure[1].

A well established process for handling re-

planning of product releases is strongly
needed [2,3,4].
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Research Problem

Feature

Risk Effort

Time to start re-planning is not known

A well defined process to select best
features is needed.

There is allowed degree of change
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Research Focus

WHEN shall we start the re-planning process (What
triggers the re-planning) ¢

HOW can we decide which features or change
requests are most attractive to incorporate?

WHAT degree of change in the already announced
release plan is acceptable (How to compromise
between adding more attractive features and
maintaining the release stability) ¢
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Research Method (H2W)
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Step 1: When to Re-plan
8|

1 This decision is based on a threshold Chaig“eq““.“
. e ° !
related to the accumulation of all NELTH WPy
arriving features: Yy
Repository = ~
Number of accumulated features When-to-re-plan
H f
Accumulated value of these features How-to-re plan
Baseline 2
Defect slippage rate > release Y
PPrAg plan W What-to-re-plan

= We consider a value based threshold
(V-THRESHOLD)

t < Release date?
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Step 2: How to Re-plan
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1 Each feature is mapped in to a point in a

. . Ch t
three dimension space. h o e
0 Features’ attributes are assumed to be as SEn oamnd
a result of experts’ evaluation Yy
.. . e . Repository
o1 Ildeal point is defined as the best artificial When-to-re-plan
solution having H —
extremely high value Baseline 2 How-to-re-plan
» release Y
extremely low effort olan WY What-to1eplan
extremely low risk
Effort t < Release date?
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Step 2: How to Re-plan

1 The Euclidian distance is Change requests
measured between each feature °«® 0
and the ideal point. !
. Yy
1 The goal is to come as close as Repository
. . . When-to-re-plan
possible to the ideal solution
[ ] H \
1 Candidate features are ranked — ) How-to-re-plan
. . aseline
based on their distance to the > release )
idedal poinf. plan W What-to-re-plan
1 Greedy optimization is applied.
t < Release date?
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Step 3: What to Re-plan
11|

Change requests
o ® o
o1 The normalized increase in value is plotted 8t
against the normalized decrease in Yy
HH Repository
stability of the plan. Wheto1e-plan

01 Stability is defined in terms of the number
of features changed relative to the total
number of possible modifications.

y
How-to-re-plan

Baseline
release
plan

Y

What-to-re-plan )

o1 The point of intersection determines the
best number of features to exchange.

Y

t < Release date?
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Case Study

The studied problem is based on real world data
for planning a project for Expert Decision Inc.

/4

Project: Decision support tool ReleasePlanner® FEEASE plapner

It involves the following initial problem parameters:
Set of fifty features;
Release start time, T1 = O;
Release end time, T2 = 300;
Effort capacity, CAP = 1500.
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Baseline planning

Each Feature is mapped in T S ﬁ' i P
to a point in three PO S I T
dimensional space. SR B (ST IR
Distance-to-ldeal-Point IEEEE R Rk R S O
minimization was applied 8 7 = eoolls o FH o e
7] 7 1 632 || as 83 o8 490
to rank features. ‘E‘ § ; gggl g 19%\ ﬁg gé
. _ 3 3 a 7.00 || =22 119 & 25
Greedy planning was used | e
to select features. o® A o rei] e e = (MR
CraW 1| 2 3 7.28 || 38 B 4. @ )
. . - gl g i ;22 2 mlsz 166 8?2 \q vqjue
This results in 39 features to o 5 a3 7o Hme——— >
. & sl 2 a 7 H7 a6 (D os a2 @o=2dY)
be accommodated in the 3 f T g :‘ Zoa_zi0  iomo el point
next release. N Sl
A total of 11 features are 2 /12/ 2
rejected from the baseline V-
plan. NS -
A release value of 236 can

be achieved.



STEP 1: When to Re-plan

Value based threshold
triggers re-planning.
V-THRESHOLD value is 25%

of the baseline release plan.

20 change request were
stochastically generated to
simulate real world situation.
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Change Requests

f(n) effort | value | risk | time | Cumulative
M [ [ [ @® [ value(n

51 83 9 3 10 9

52 65 2 4 11 11
53 96 8 3 42 19
54 96 5 8 43 24
55 45 9 8 68 33
56 67 2 8 7 35
57 70 8 7 105 43
58 67 3 7 118 46
59 31 2 2 142 48
60 71 4 9 150 52
61 47 5 8 165 57
62 22 5 5 194 62
63 73 8 4 204 70
64 67 3 2 210 73
65 97 4 6 239 77
66 77 4 6 248 81
67 90 9 6 275 90
68 19 4 8 281 94
69 83 3 9 288 97
70 23 4 6 292 101
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STEP 2: How to Re-plan

A‘I' 1'h e 'l'i me Of Fe- p I ann i N g H Prioritized Candidates at Re-planning Point Based | Prioritized Candidates at Re-planning Point Based
on “Distance-to-Ideal-Point” on “Distance-to-Ideal-Point”

2 9 O Ull. Of 3 9 fe q 1.U re S We I’e f(n) | normEff (n) [ value ()| risk (n) Dis(t:)nce f (n) | normEff (n) | value (n) | risk (n) Dis(t:)n e
implemented. O P
. . 59 3 2 2 1% |® 6 9 9 943
The remaining effort s s 2 4 am|u s 1 s o
o 27 3 4 7 8.06 3 2 2 8 9.95
Capacity was 510 A
. 55 5 9 8 8.06 58 7 3 7 10.39
Rank candidate features R F
and Chqnge requests by ® 9 6 1 s |1 8 1 4 1105
57 7 8 7 8.54 25 8 1 4 11.05
their distance to ideal point. |« « + 2 s |o 7« s un
40 9 7 4 8.78 54 9 5 8 11.36
M M M M 1 2 5 9 9.00 56 7 2 8 11.58
Greedy optlmlzqtlon IS 1 7 6 7 9.00 39 9 3 7 11.66
a "ed aaa in. Bl 5 508 000 | B 7T 29 A

PP 9 SRS 1/ /A
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STEP 3: What to Re-plan
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1 Compromising the added value with the degree of Change

AT fea;)t:srslsire]:‘lalmlnated LE] Set of eliminated features | Set of replacement features Added value
1 {28} {55} 3
2 {28,1} {55,57} 3+3
3 {28,1,11} {55,57,51} 3+3+3
4 {28,1,11,6} {55,57,51,62} 3+3+3+2
5 {28,1,11,6,43} {55,57,51,62,59} 3+3+3+2+1
6 {28,1,11,6,43,40} {55,57,51,62,59,53} 3+3+3+2+1+1
—#— MNormalized reduction of stability —#l—MNormalized addition of value
1.2 - rl
- 09
17 - 08
08 - o7
- 06
06 - Q5
- 04
04 4 L a3
0z - - 02
F 0l
a a
a 1 2 3 4 5 &
Mumber of features eliminated from the baseline
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Conclusion

Re-planning is important, otherwise significant information is not
taken into account
The usefulness of this approach is that it:

Provides a comprehensive method for re-planning.

Allows easy and quick re-planning for problems of at least 50 + 20
features.

Compromises between common issues in re-planning (value-based
plans)and practical managers concerns (changing announced plan)

Limitations of the internal validity of the results :
Simplified model for representing the effort.

Some form of operational planning needs to be in place to track
features status at re-planning time.

The greedy optimization may not necessarily produce optimal results
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Future Work

Considering dependencies between features.

Creating additional functionality Vs. stabilizing the
existing code and fixing detected defects.

Considering other types of re-planning thresholds.

Investigate the sensitivity of solutions depending on
determined threshold value.

Industrial evaluation of the H2W method.
Tool support for H2W method.
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