The Test Discipline
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Test Discipline - Outline

+Relating Testing to Quality

= Timeliness of Testing
= Quality Attributes Gauge by Testing
= Roles

+Defining Test Discipline Activities
+Elaborating the Test Discipline
+Evaluating Testing Activities
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Quality Attributes

Functionality|Is the application doing
what is required?

Reliability Is the application leaking
memory?

Application |Is the application
Performance [responding acceptably?

SYSIC Is the system performing
Performance |under production load?
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Create test cases for
each scenario
implemented

Use analysis tools and
code instrumentation

Check performance for
each use-case/scenario
implemented

Test performance of all
use-cases under
authentic and worst-case
load
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Early Testing Reduces the Cost of Quality

Software problems are much more costly to find and
repair after after the software is deployed

— E——
Development Deployment

UPEDU Con

cept: Product Quality
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Test Discipline - Outline

+Relating Testing to Quality

+Defining Test Discipline Activities

= Types of Testing

= Test Planning and Design Activities
= Test Implementation Activities

= Test Execution Activities

+Elaborating the Test Discipline
+Evaluating Testing Activities
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Levels of Testing Discipline

Chunk of source code Programmer workmanship

Designed product unit Implementer design realization
Integration | Architectured product units | Implementer product realization
System Product environment Implementer product operation

Acceptance
Alpha testing Product functionality Client product understanding

Beta testing | Product usability Users product

UPEDU Concept: Stages of Test
UPEDU Concept: Acceptance Testing
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Test Discipline Involves Many Activities

Plan & Execute
Design

B D (> [

Plan Test  Design Test Execute Test Evaluate Test

Design Test Classes

Implement Test Components
Implementer

12000 Ecole Polytechnique de Montréal & Rational Software aming software process with UPEDU

Test Implementation Activities

A
A
Design Model

Eﬁ —|

Test Classes
Test Cases

D Implement Test Test Components
Implementer Components

Build

=

Design Test Classes

Component

L [ o [
D Integrate System Implement

Component
Integrator Implementer "
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The Functions of the Stubs & Drivers

Driver: - Driver
An upstream software or

interface that provides
access to the Function —
Stub:

: [
Software that simulates a = Stubl %
downstream process -

Simple Complex

Slide 7-9

Regression Testing is Emphasized

Iteration
n

Iteration
n+1

Project Requirements| Analysis & . Iteration
Planning 4Capture ‘ Design q | Implementation +2
l Build n

Design Implement Execute Test
Test discipline 4 Test ﬂ Test ﬂ e

| Defect Tracking

UPEDU Concept: Life Cycle of Testing
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Test Execution Activities

° o » 2
D Integrate System — | Fix Defect D

Integrator (from Implementation) = (from Implementation) |mplementer
Component

(fixed)
>

Test Results

oS

Test evaluation
report

Build Defect

Execute Test Evaluate Test
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Test Discipline - Outline

+Relating Testing to Quality
+Defining Test Discipline Activities

+Elaborating the Test Discipline

= Tests Cases

= The Test Plan

= The Risk Assessment Matrix

= Defect and Evaluation Reports

+Evaluating Testing Activities
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Large Diversity of Artifacts

Test Cases/|

Test Plan

Test Results

Test Classes

Defects

Test Evaluation
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The Test Plan Outlines the Schedule

@ Microsont Project - prsmpl
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Designer  Implemento

Test Components}
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Fegs ot

Task Name

[Regis Project

Plan Test
Identify Requirements for test
Assess Risk
Develop Test Strategy
Identify Resources
Create Schedule
Document Test Plan

Design Test
Workload Analysis
Identify and Describe Test Cases

Review and Assess Test Coverage
Implement Test

Record / Program Test Scripts

Identify rivers / Stubs

Establish External Data sets
Execute Test

Execute Tests

Evaluate Execution

Verify Results

Lag Defacts
Evaluate Test

Evaluate Code-based Coverage

Identify and Structure Test Procedurss

Evaluate Requirements-based Coverage

“«

Test Desig
_I-h psigner 2
Designer 2
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[Level: TestDesigner 1

Learning software process with UPEDU

Fest Designer 2

i Test Designer 2
—

£ [CArs] [NOM! [SERLE [oVR

Slide 7-15

The Major Elements Possess Test Cases

Requirements

Supplementary
Specification

X
0

Test Case

UPEDU Guideline: Test Cases
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software process with UPEDU

Risk Assessment Matrix

Risk Assessment

e |
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Design Model
Architecture

v
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Use-Case Model
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Test Priority

Description

Operational Profile
Description

Requirement for Test |
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A Defect Evaluation Report Test Discipline - Outline

+Relating Testing to Quality

Use Case / Requirement  Test Pioc. ID :implemented . - Exec.
test cases
ATM 5 5
Cash Withdrawal

+Defining Test Discipline Activities
+Elaborating the Test Discipline

5 5
Normal Flow 1 CWNLoOL 1 1
Normal Flow 2 CWN2Zxx01 3 3

Minimum Value 1 1

Maximum Value 1 1

Out of Range 1 1

Alternative Flow 1

Atemative Flow 2 Defects by Status
D;’:;?‘”“ v (cumulative)
Transfer Funds
Account Balance

+Evaluating Testing Activities
= Are Defects Significant?

= Are Testing Activities Reliable?
= |s the Product Quality Met?

# of Defects

£12000 Ecole Polytechnique de Montiéal & are eaming software process with UPEDU. Slide 7-17 ique de Montré: oftw Learning software process with UPEDU Slide 7-18

Trend Reports Identifies Defect Rates

Quality Gap

Four Main Parameters in Defect Analysis

+ Status
= Open, being fixed, closed, etc..

Defects by Status

| Closed
Opened

¢ Priority
= Resolve immediately, high priority, normal queue, low priority.

+  Severity
= Fatal error, major function not performed, minor annoyance.

=

+ Source
= Requirement, architecture, module N, lib.

# of Defects
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5 6

.-|III|I||||||||
2 3 4
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Defect Density Report

Defect Density by Use Case Flow
and Severity
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