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Quality JourneyQuality Journey
Watts Humphrey defined the quality journey as followsWatts Humphrey defined the quality journey as follows
1.1. Test and fix.Test and fix.
22 Inspect.Inspect.2.2. Inspect.Inspect.
3.3. Partial measurement.Partial measurement.
4.4. QualityQuality ownership.ownership.

P l tP l t5.5. Personal measurement.Personal measurement.
6.6. Design.Design.
7.7. Defect prevention.Defect prevention.
8.8. UserUser--based measurement.based measurement.
 The challenge is to get teams past step 1, to step 4 and beyond.  For The challenge is to get teams past step 1, to step 4 and beyond.  For 

this, we need measures the team can use.this, we need measures the team can use.
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The Quality PlanThe Quality Plan
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The ProblemThe Problem
 It is difficult to determine the weekly quality status when looking at It is difficult to determine the weekly quality status when looking at 

total planned defects (based on total planned effort).total planned defects (based on total planned effort).
–– What if all tasks have not been completed yet?What if all tasks have not been completed yet?p yp y
–– What if actual time is much less than planned?What if actual time is much less than planned?
–– What if actual time is much greater than planned?What if actual time is much greater than planned?

 Instead, base the quality plan on toInstead, base the quality plan on to--date actual effort on completeddate actual effort on completedInstead, base the quality plan on toInstead, base the quality plan on to date actual effort on completed date actual effort on completed 
taskstasks
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Updated Quality PlanUpdated Quality Plan
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Defects Injected and RemovedDefects Injected and Removed
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Updated Injection and RemovalUpdated Injection and RemovalUpdated Injection and Removal Updated Injection and Removal 
RatesRates

Based on data on over 100 completed projects, with no Compile phase Based on data on over 100 completed projects, with no Compile phase 
tracking. tracking. 

Phase Injection Rates (defects/hour)
High-level Design 0.125 
Detailed Design 0.5
Code 1.0
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The Quality ProfileThe Quality Profile
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Process Quality IndexProcess Quality Index

 Values of 1 are shown at the outermost edge of the profile; poorer Values of 1 are shown at the outermost edge of the profile; poorer 
values are proportionately closer to the center of the profile diagramvalues are proportionately closer to the center of the profile diagramvalues are proportionately closer to the center of the profile diagram.values are proportionately closer to the center of the profile diagram.

 PQI is the product of the values of all five vertices of the quality PQI is the product of the values of all five vertices of the quality 
profile.profile.

 PQI greater than 0 4 is an indicator of a zeroPQI greater than 0 4 is an indicator of a zero defect componentdefect component PQI greater than 0.4 is an indicator of a zeroPQI greater than 0.4 is an indicator of a zero--defect component.defect component.
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IssuesIssues
 Design : Code ratio does not take into account HighDesign : Code ratio does not take into account High--Level DesignLevel Design
 Design : Design Review and Code : Code Review do not consider Design : Design Review and Code : Code Review do not consider 

impact of inspectionsimpact of inspectionsimpact of inspectionsimpact of inspections
 Unit test defect density is difficult to measure in automated test Unit test defect density is difficult to measure in automated test 

environmentsenvironments
 No one wants to track compile defects (and a lot of modernNo one wants to track compile defects (and a lot of modern No one wants to track compile defects (and a lot of modern No one wants to track compile defects (and a lot of modern 

development environments don’t include this step)development environments don’t include this step)
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Appraisal to Development RatioAppraisal to Development Ratio

Appraisal to Development Ratio (A/D R) is defined asAppraisal to Development Ratio (A/D R) is defined as

(time in personal review + time in team inspection)(time in personal review + time in team inspection)(time in personal review + time in team inspection)      (time in personal review + time in team inspection)      
(time in personal review + time in team inspection + time in development)(time in personal review + time in team inspection + time in development)

Analysis of over 300 components shows an A/D R of  > .35 is an indicator Analysis of over 300 components shows an A/D R of  > .35 is an indicator 
of high quality.of high quality.
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Code and Design A/D RCode and Design A/D R
Replace the Standard Design Review Time and Standard Code Review Replace the Standard Design Review Time and Standard Code Review 

Time indices withTime indices with
 Standard Code Appraisal TimeStandard Code Appraisal TimeStandard Code Appraisal TimeStandard Code Appraisal Time

(time in personal code review + time in team code inspection)      (time in personal code review + time in team code inspection)      
(time in personal code review + time in team code inspection + time in (time in personal code review + time in team code inspection + time in 

coding)coding)coding)coding)

 Standard Design Appraisal TimeStandard Design Appraisal Time
(time in personal design review + time in team design inspection)      (time in personal design review + time in team design inspection)      

(time in personal design review + time in team design inspection + time in (time in personal design review + time in team design inspection + time in 
design)design)
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Unit TestUnit Test
 Recent studies have shown a positive correlation between test code Recent studies have shown a positive correlation between test code 

coverage and software reliability.coverage and software reliability.
–– The larger the size of the program, the more positive the correlationThe larger the size of the program, the more positive the correlationg p g , pg p g , p
–– The more complex the program, the more positive the correlationThe more complex the program, the more positive the correlation

 Replace Unit Test Quality measure from Unit Test Defect Density to Replace Unit Test Quality measure from Unit Test Defect Density to 
Unit Test Code CoverageUnit Test Code Coveragegg
–– >80% and >80% and 
–– Consider Block, Decision, and All Consider Block, Decision, and All ––Uses coverageUses coverage
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Static AnalysisStatic Analysis
 Replace the Compile Defect Density index with Static AnalysisReplace the Compile Defect Density index with Static Analysis

–– The benchmark is difficultThe benchmark is difficult
–– Before inspection?Before inspection?e o e spect o ?e o e spect o ?
–– During build?During build?
–– Defect logging?Defect logging?

 Suggest a {1 0} measureSuggest a {1 0} measure Suggest a {1,0} measureSuggest a {1,0} measure
 Limited data suggests warning density of < 2 warnings / KLOCLimited data suggests warning density of < 2 warnings / KLOC
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An ExampleAn Example
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HighHigh--Level DesignLevel Design
 When working with teams doing Architecture Centric Engineering When working with teams doing Architecture Centric Engineering 

(ACE), High(ACE), High--Level Design is a critical step.Level Design is a critical step.
–– Limited data, but results point to 1:1:1 HLD:DLD:CODE ratio.Limited data, but results point to 1:1:1 HLD:DLD:CODE ratio., p, p
–– Suggest changing Standard Design Time index to reflect this ratioSuggest changing Standard Design Time index to reflect this ratio
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Suggested Update to QualitySuggested Update to QualitySuggested Update to Quality Suggested Update to Quality 
ProfileProfile

Measure Meaning Ideal criteria
Standard Design Time The ratio of HLD to DLD to 

Code time
HLD time >= DLD time >= 
Code time

Standard Design 
Appraisal Time

The ratio of  Design Appraisal
time to (Design Appraisal time 
+ Design time

A/D Ratio Design >= .35

Standard Code Appraisal 
Time

The ratio of  Code Appraisal
time to (Code Appraisal time + 
Code time

A/D Ratio Code >= .35

Unit Test Co erage Code co erage > 80%Unit Test Coverage Code coverage >= 80%
Static Analysis Usage Static analysis rules 

customized and all warnings 
resolved

1 (as opposed to 0 when not 
done)
< 2 warnings/KLOC
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