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Automatically Creating Software Development Plans
to Have Taken Slack Time into Consideration

KIMINORI TAKASUKA," SHOGO SHIMAMURA,t HIROKI UCHIKAWA,tt
DAISUKE KINOSHITA," YUICHIROU HAYASHI' and SEIICHI KOMIYA'

The authors have been developing an automatic software development schedule planning
system which creates schedules and assigns workers for software development. The systems
which they developed before now mainly were created software development schedule plans
with the shortest development period strategy. For this reason, slack time between a prede-
cessor process and a successor process did not need to be taken into consideration when the
system was developed. However, when a plan which is the shortest development period and
the minimum cost is desired, it could be possible to assign cheaper cost workers by taking
slack time into consideration. Therefore this paper proposes a mechanism for creating software
development schedule plans to have taken slack time into consideration through calculating
slack time of each process by using PDM (Precedence Diagramming Method). And the paper
proves that the proposed mechanism is effective in creating software development schedule

Aug. 2007

plans stated above.

1. 0 O00anO

goboboooooooooooooboooooooo
oooooboobooooooooooooooooo
goooboooooboooboooooboboobooDo
oooooooooooobOobooooboob=0
goooboooooooooooooboooooooo
gooobooooooooooobocoooooooon
gooooooboboooooooooooobooon
goooooooooooobooocoooobooooo
goooooooooooOooOoOoOoOOOOOOOOOO
goooobooooooooooooooooooo

fO00ooooooog
Graduate School of Shibaura Institute of Technology
++ 000000
Shibaura Institute of Technology

2713

oooobooocoooobooooooboooooooo
gdooobobooooooobooboooooooooo
ooooobooooooobooooooooooooo
ooooooooooboobooboobooooobooooooaoo
goooooooooooooooooooobooo
goooobooooooooobooooooooo
goooboooooobooooooboboooooo
goooboooooooooobooooogoooon
gooobooodooooooboooooooooo
gooooboooooobooocoocoooooooo
gdooobooooooooooooooooooo
oooobooooobooooboooobooobo
oooooooooooooooobooboooooo
ooooooooooooooboooooooboon
ooooooobooooobooobooobooboooDo
gooobobooooooooooooobooooooo



2714 goooooooo

000000000000000000000000
0000000000000000000000000
000DOo000oooooob’®® gooooo
0000000000000000000GA: Genetic
Algorithm00000000000O00000O00OC
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
00000000000 0000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
00000000000000000000000
0000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000000000000000
000000000000000000000000
0000000000000000000000000
000D0O00O0000O00OYeS¥ oooooo
000000000000000000000000
000000000000000000000000
000000000 1000000000 CO000
00000 (00)0000000000000000
0000000000000000 10000000
00 (00)000000000000000000
000000000000000000000000
000000 (00)000 (00)00000000
00250000 1,80000000000000 (00)
000000000000000000000000
000000000000000000000000
000000000000000000
000000000000 000000000
oved) oooo00 GAOODOOOOOD0O
OO00OO0OCO000OO PDMO Precedence Diagram-
ming Method0OOOOOOOO0OOO000O00OCO
000000000000000000000000
0000000000000000000000000
00000000000000020000000
000000000000000000000000
000000000000000000000000

Aug. 2007

IEORrT1—)L

3A
2[sfafs[e[7]8]otw][11]12]13]1
[ | BES [

I8 7
THA [ ] | THE

O

[ D [ ]

YY—ADRTS1—IL

\
2afafsfef7]s]
s | 2500m 2=y prrass |
x| teoom | | | RorSa— iy ;

©
=)
N
@
IS

IENRTTa—L

38
2[3fa]s]6]7 9 [ [ ]12]1]a
[ | [ |

I8 AR
TIEA ] [ TEE
[ ] T#D [ ]

©

YY—ADRTTa—IL S EDRETARLLHEYLT
2 [3]a[s5[e[7]8[o[rof1n]12]1]14

BE | 2500m RIa—LBY A

$A | 1800h [ ]

01 0000000000000
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Table 1 An example of worker assignment patterns.
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Fig.3 The structure of two-layered GA.
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Fig.5 An example of use of precedence diagramming
method.
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Fig.6 Pre-conditions and post-conditions.
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Table 2 A list of the skills required for assigning to each
process.

WEERFIL
SA (System Analysis) OOSE, OMT, C
SD1 (System Design1) OMT, TDD, C
SD2 (System Design2) OMT, TDD, C
DR (Design Review) OMT, C
DD1 (Detailed Design1) OMT, C
DD2 (Detailed Design2) OMT, C
DT (Develop test-aided Tool) C, AOP
CT1 (Coding & Unit Test) Cc
PE (Performance Evaluation) | PA (Performance Analysis)
CT2 (Coding & Unit Test) (o}
IT (Integration Test) C, JUNIT

03 DO0o0OOOoboooo

Table 3 The attributes of each human resource.

Name Skill Skill Level Available time Cost (/h)
A OOSE, OMT, PA £LTED Any 4000
B OMT, TDD, C TES Any 3200
c OMT, TDD, C TED Any 3000
D OMT, TDD, C TED ~7/1,718~ 2800
E c BT Any 2500
F OMT, TDD, C TES 7/T~714,7/25~ 2900
G C, JUNIT &TED Any 4200
H C, JUNIT TED Any 3300
| C, JUNIT TED Any 3500

04 0O0ODODOODOODODOO
Table 4 The attributes of each non-human resource.

Name Available time
Performance Analysis Tool Any
Machine for Development Any

Machine for Exhibition

@
@16-@-@®

() G

0183 000000000 Activity Diagram
Fig.13 The Activity Diagram of an example project.
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Fig.14 Current worker assignments vs. the worker assignments to have taken

slack time into consideration.

05 00000000000
Table 5 The worker assignment patterns of each process.

K(TES | TES | F/F | ROTFTRE| HEARK
SA (System Analysis) 1 1
SD1 (System Design1) 1
SD2 (System Design2) 1
DR (Design Review) 1 2

DD1 (Detailed Design1) 1

DD2 (Detailed Design2) 1

DT (Develop test-aided Tool) 1

CT1 (Coding & Unit Test) 1

PE (Performance Evaluation) 1

alN|s|IN|Jl|ININ]A|]O]|w

CT2 (Coding & Unit Test) 1

IT (Integration Test) 1 1
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Fig. 15 Cautions in case of worker assignment.
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