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Assistance to Incorporation of Quantitative
Management Indicator

to Software Development Processes*®

Kazumasa Hikichi

Abstract

Quantitative management is a way to control and improve software development
processes. Quantitative management aims to control development processes by using
indicators derived from quantitative data that is measured in the processes. When
practicing it, both of sufficient understanding of indicators and appropriate planning
for data collection / utilization are needed.

In this research, a framework to assist systematic incorporation of quantitative
management indicators to software development projects is proposed. EPDG+
(Electronic Process Data Guidebook Plus), a supporting tool that helps process
tailoring in selection of indicators, integration of activities for measurement and
analysis, and confirmation of resulting project plans.

This paper describes the outline of the EPDG+ system, an industrial multi-project
survey for investigations of influence factors to indicator selection and utilization,
discussion on supportive information to be provided by EPDG+ system, and

prototyping of EPDG+.
Keywords:

Software Process, Software Metrics, Quantitative Process Management,

Process Tailoring
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18%B AT LTHARTSAT—2I74)

XB1 DTD 774 /L (EPDGPlus.dtd)

{I— EPDG+ L AT LADIDEE —
<{I—— Author :Kazumasa Hikichi —>
J—= FF1AVFILAYVFUL—FER) —
<VELEMENT Root ((PReP| WBS), EPDG)>
- HBITHER ZHhbH —
I—FR —>
<IELEMENT Comments (Comment)*>
<IELEMENT Comment (#PCDATA)>
Ad—=H2T)L —>
<IELEMENT Samples (Sample)*>
<IELEMENT Sample (#PGDATA)>
A— 1Yy >
<IELEMENT Link EMPTY>
IATTLIST Link refid IDREF #REQUIRED>
- #EFEFHEHR CCFT —
I-—-WBS ZZhin —>
<!ELEMENT WBS (Phase)+>
TATTLIST WBS level GDATA #FIXED “0”>
J—TJz—X —>
<IELEMENT Phase (RelatedMeasurelLinks, (Phase+| Task+))>
IATTLIST Phase id ID #IMPLIED>
<IATTLIST Phase name CDATA #REQUIRED>
IATTLIST Phase level CDATA #REQUIRED>
AN— 23Ry ZIhi—>
IELEMENT Task (RelatedMeasurelLinks)>
IATTLIST Task id ID #REQUIRED>
IATTLIST Task name CDATA #REQUIRED>
- BETBHREE~DY Y —>
<IELEMENT RelatedMeasureLinks (Link)*>
AN—AaRYH9 ZZFT —
{I—-WBS ZZFT —
{I—EPDG ZZhi> —>
<IELEMENT EPDG (ProcessAreas, DerivedMeasures, BaseMeasures)>
A— FTOEREEH Z2hd —>
<IELEMENT ProcessAreas (ProcessArea)*>
<IELEMENT ProcessArea (Category, MaturityLevel, Name-en, Name-jp)>
IATTLIST ProcessArea id ID #REQUIRED>
{IATTLIST ProcessArea acronym GDATA #REQUIRED>
{I-—— CMMIX % GEfrRIER) —>
{IELEMENT Category (#PCDATA) >
{—— CMMIREBAE LRJL (BRFERIBRH) —
<IELEMENT MaturitylLevel (#PCDATA)>
A— ERXEZH —
<IELEMENT Name-en (#PCDATA)>
<IELEMENT Name-jp (#PCDATA)>
I-—- JOtwRMEE ZZFT
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I— BHAIFE CIhs —>
<IELEMENT Der ivedMeasures (DerivedMeasure)*>
<IELEMENT Der ivedMeasure (
Purpose,
DataType,
RelatedPALinks,
Users,
AnalysisMethods,
AnalysisTools,
Comments,
Samples,
RelatedBMLinks
) x>
<IATTLIST DerivedMeasure id ID #REQUIRED>
<IATTLIST DerivedMeasure name CDATA #REQUIRED>
<I-—- B —>
<IELEMENT Purpose (#PCDATA)>
N—= F=E 54T
<IELEMENT DataType (#PCDATA)>
— BEEFTHTaRTYT7ADY Y —>
<IELEMENT RelatedPALinks (Link)x*>
A— FAFE —
<IELEMENT Users (User)*>
<IELEMENT User (#PCDATA)>
— SWAHE —>
<IELEMENT AnalysisMethods (AnalysisMethod)*>
<IELEMENT AnalysisMethod (#PCDATA)>
A— HFYy—IL —>
<IELEMENT AnalysisTools (AnalysisTool)*>
<IELEMENT AnalysisTool (#PCDATA)>
A— BETLIZEKHEE~D) VY —>
<IELEMENT RelatedBMLinks (Link)x*>
I— BHAFEE CZFT —
I— BEXKAEE Zhi —>
<IELEMENT BaseMeasures (BaseMeasure)*>
<IELEMENT BaseMeasure (
MeasureCategoryl,
MeasureCategory?2,
UsageCategory,
MeasurementUnit,
MeasurementType,
MeasureVariations,
TargetProducts,
TargetPhases,
TargetTimings,
TargetWorkPackagel inks,
Collectors,
MeasurementMethods,
MeasurementTools,
Comments,
Samples,
RelatedDMLinks
) x>
{IATTLIST BaseMeasure id ID #REQUIRED>
<IATTLIST BaseMeasure name CDATA #REQUIRED>
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A— BEDE —
<IELEMENT MeasureCategoryl (#PCDATA)>
<IELEMENT MeasureCategory2 (#PCDATA)>

A— FIARE —>
<IELEMENT UsageCategory (#PCDATA)>

I— BIFEEAL —>
<IELEMENT MeasurementUnit (#PCDATA)>

A— BESRAT —
<IELEMENT MeasurementType (#PCDATA)>

A= BEN)IT—32 —>
<IELEMENT MeasureVariations (MeasureVariation)*>
<IELEMENT MeasureVariation (#PCDATA)>

A— ARHEY —
<IELEMENT TargetProducts (TargetProduct)*>
<IELEMENT TargetProduct (#PCDATA)>

AJ— g I7z—X —>
<IELEMENT TargetPhases (TargetPhase)*>
<IELEMENT TargetPhase (#PCDATA)>

N— "AEE2A2YT —
<IELEMENT TargetTimings (TargetTiming)*>
<IELEMENT TargetTiming (#PCDATA)>

N—=JHET—=I N\ —~DY Yy —>
<IELEMENT TargetWorkPackageLinks (Link)*>

— IREH —
<IELEMENT Col lectors (Collector)*>
<IELEMENT Col lector (#PCDATA)>

- BIEAHZE —>
<IELEMENT MeasurementMethods (MeasurementMethod)*>
<IELEMENT MeasurementMethod (#PCDATA)>

= BEY—IL >
<IELEMENT MeasurementTools (MeasurementTool)*>
<IELEMENT MeasurementTool (#PCDATA)>

- BETHEHATEE~DY VY —>
<IELEMENT RelatedDMLinks (Link)*>

I— BEXAEE CZFT —

{I-- EPDGCZF T
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HB2 XML Z274J/)L D (EPDGPlus.xml)

<?xml version="1.0" encoding="UTF-8"?>
<IDOCTYPE Root SYSTEM “EPDGPlus. dtd”>

<Root>
<WBS level="0">
<Phase level="1" name="> X F LIEFERY—ER">
<RelatedMeasurelLinks/>
<{Phase level="2" name="E#H#TFEEH">
<RelatedMeasurelLinks/>
<Task id="SD2” name="T—% 5 47">
<RelatedMeasureLinks>
<Link refid="B001"/>
<Link refid="B002"/>
<Link refid="B003"/>
<{/RelatedMeasureLinks>
<{/Task>
<{/Phase>
<{/Phase>
- . o hEg - -
</WBS>

<EPDG>
<{ProcessAreas>

<{ProcessArea acronym="REQM” id="PA001">
{Category>T > =7 >4 </Category>
<MaturitylLevel>2</MaturitylLevel>
<Name-en>Requirements Management</Name-en>
<Name- jp>Z {4 & HE</Name- jp>

<{/ProcessArea>

-

</ProcessAreas)

<DerivedMeasures>
<DerivedMeasure id="D001” name="Ri&+ > -3E">
<Purpose>
MRREZRBLYIHRE. TERETE. X7 21—ILERICRIRAT %,
</Purpose>
<{DataType>R—RAREIZF UL</DataType>
<{RelatedPALinks>
<Link refid="PA002"/>
</RelatedPALinks>
<Users>
<User>Pr j</User>
</Users>
<AnalysisMethods>
<AnalysisMethod>—</AnalysisMethod>
<{/AnalysisMethods>
<AnalysisTools>
<AnalysisTool>-</AnalysisTool>
<{/AnalysisTools>
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<Comments>
<Comment/>
</Comment>
<{Samples>
<{Sample/>
<{/Samples>
<RelatedBML inks>
<Link refid="B001”/>
<Link refid="B002"/>
<Link refid="B003"/>
<Link refid="B004"/>
<Link refid="B005"/>
<{/RelatedBMLinks>
</Der ivedMeasure>
- - HE& - - -

</DerivedMeasures>

<{BaseMeasures>
<{BaseMeasure id="B001” name="K&x 1 A > +&">
<MeasureCategory1>%kfE</MeasureCategory1>
{MeasureCategory2> b5l R E</MeasureCategory2>
{UsageCategory> 7O 4 - ~4H 4 X</UsageCategory>
<MeasurementUnit>{E%</MeasurementUnit>
<{MeasurementType> R i&</MeasurementType>
<{MeasureVariations>
{MeasureVariation/>
<{/MeasureVariations>
<TargetProducts>
<TargetProduct>7 A< x4 F£{k</TargetProduct>
{TargetProduct>¥ 7 < X 7 Lig</TargetProduct>
<TargetProduct>Z# = &</TargetProduct>
{/TargetProducts>
<{TargetPhases>
{TargetPhase> 7Rz FHE (5tE, ZiE) <{/TargetPhase>
<{/TargetPhases>
<TargetTimings/>
<{TargetWorkPackagel inks>
<Link refid="SD410"/>
<{/TargetWorkPackagelL inks>
<Col lectors>
<Col lector>PL</Col lector>
</Col lectors>
<{MeasurementMethods>
<{MeasurementMethod>—</MeasurementMethod>
<{/MeasurementMethods>
<{MeasurementTools>
<{MeasurementToo|>-</MeasurementTool>
<{/MeasurementTools>
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<Comments>
<Comment/>
</Comment>
<{Samples>
<{Sample/>
<{/Samples>
<RelatedDMLinks>
<Link refid="D001"/>
<{/RelatedDMLinks>
<{/BaseMeasure>
- R

</BaseMeasures>
</EPDG>

</Root>
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