SE4831 : Software Quality Assurance
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Objectives

Explain the objectives for software quality metrics -

Compare and contrast the relationship between measures,
. . . -
metric, and indicators

Explain why trending is important to metrics management

List Recommended quality indicators and justify the need for
different metrics based on project phase <

Draw a diagram showing the process for managing metrics in
a project

-

List some interesting metrics
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Metrics and Measures



Objectives of Software Quality
Management

1. Facilitate management control, planning and
managerial intervention.
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2. Identlfy situations for development or
Nprocess improvement
reventi;f or corrective actions). Based on:
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Goal-Question-Metric Paradigm

e Goals =

— What is the organisation trying to achieve? The objective
of process |mprnvement |5 to satisfy these goals

* Questions ——LVA r 4 ,é’?

— Questions about areas of uncertalnty related to the goals.
You need process knowledge to derive these

. etrics

— Measurements to be collected to answer the questions
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Measures, Metrics, and Indicators
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Body Temperature Measure
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Body Temperature (Metric)
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Body Temperature compared with

Normal (indicator) é
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Another body temperature
compared with Normal

Hours of activity and work. Hours of rest and sleep.
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Why is trending important?
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Trending example




Quality Indicators
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Process Compliance 7//‘V5/ 4/{

Quality Evaluation Effort

Test Coverage /. 6 )l/p ¥ 4

Defect detection efficiency 7
V e

Defect removal rate
Defect age profile
Defect density
Complexity

Metrics and Measures
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Software Code and CSC

Requirements Preliminary Detailed  Unit Integration  CSCI
- | Analysis Design ~ Design Testing and Testing  Testing -
Process Indicators ———

Progress « p level Detailed J| Units Tests

design completed accomplished Jaccomplishe
complete complete
Stability Software Top level | Detailed desigyfl Software Software
requirements design stability stability stability
stability stability
Compliance < >

‘compliance

Quality effort | Quality ->

evaluation 4

effort ’ ’ o/ "1 4 Vs
Defect detection '_ Vet ¢ — ”/ c
1. Test Percentage Percentage Percentage of
coverage of paths of paths functions

executed executed executed
2. Defect Defect < >
detection detection
efficiency efficiency
“- — r
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Software Code and CSC
Requirements Preliminary Detailed  Unit Integration  CSCI
Analysis Design ~ Design Testing  and Testing  Testing
Product Indicators )
Completeness | System Software
requirements requirements
stability traceability
1. Defect Open and -
removal closed /
rate problem
reports /
2. Age profile |Problem <
report
3. Defect <
density
Complexity |Requirements Design Design Code
complexity  complexity complexity complexity
Source: [4].
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defining software quality metrics

The process ot

(1) Define an attribute to be
measured -
(2) Define the metrics that ': Changes of metrics

measure the attributes

Y

(3) Determine comparative
target values (indicators)

Y

(4) Define method of reporting
and metrics data collection

Y

Software quality
metrics procedures
and work instructions

npplicatiun of software quality
metrics

Developments in the
arganization and
its environment

Changes in comparative
target values (indicators)

-

nges in metr
n

Analysis of metrics
performance and effects
of environmental changes

Metrics data for analysis
of metrics® perfor

Y

Metrics data
collection

Metrics data for manageria
control applications




How can we use metrics?

* Improving software quality
— Reliability —
— Quality -~
— Customer Satisfaction =

* Modeling software development process
— Estimating release times —

Estlmatmg delivered quality




Question

* How do we determine the stability of a
software system

Metrics and Measures



Indications of Module Change

» Software Maturity Index (']
— Metric developed by IBM SM[ — 1

- LOC

— Characterizes extent of change for individual modules
* LOC— Lines of Code for the Module =

A

* CSI—Changed Source Instructions
— SMI = 0if a new module is being created

— SMI = 1if a module is unchanged

* Must understand both the module one is working
on, but also the modules with which they interact.




Question

* How do we determine which modules are
more liket? to fail in the field?

/7”771'7[:&}/%’65

Metrics and Measures



Looking at test data?
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Code churn

e Code churnis defined as lines added, modified

or deleted to a file from one version to
M
another.

'h




Unstable modules

Metrics and Measures



