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Garvin (1984): “Quality is a complex and multifaceted concept.
It has also been the source of great confusion.”

■ transcendent
■ product-based
■ user-based
■ manufacturing-based
■ value-based



Quality Models

Product Quality

Quality Models

Problem
Dimensions of
Quality Models (1)

Dimensions of
Quality Models (2)

An Integrated
Approach

Cost Factor
Components

Method

A Meta-Model

Conclusions

Future Work

Dr. Stefan Wagner, TU München 5-WoSQ – May 21, 2007 – 3 / 13

Portability

Maintainability

Efficiency

Usability

Reliability

Functionality

ISO/IEC

9126

Portability

Maintainability

Efficiency

Usability

Reliability

Functionality

ISO/IEC

9126

How efficient

is the 

software?

How easy is 

to modify the 

software?

How easy is to 

transfer the software 

to another

environment?

Are the required
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available in the 

software?

How reliable is the 

software?

Is the 

software easy 

to use?
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General Utility

Consistency

Accuracy

Portability

Structuredness

Communicativeness

Accessibility

Device Efficiencey

Legibility

Conciseness

Self-Descriptiveness

Augmentability

Completeness

Device-

Independence
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Understandability

Testability

Human Engineering

Efficiency

Reliability

Maintainability

As-Is Utitlity

Boehm et al.
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Correctness

Reusability

Portability

Flexibility

Testability

Maintainability

Usability

Integrity

Efficiency

Reliability

Interoperability

traceability

accuracy

consistency

completeness

execution efficiency

error tolerance

Storage efficiency

conciseness

simplicity

machine independence

instrumentation

training

communicativeness

operability

access audit

access control

generality

expandability

self-descriptiveness

modularity

software independence

communications commonality

data commonality

Legende:

product operation

product revision

product transition

„influences“

Criteria

Factor

McCall et al.
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Variable

Reliability Functionality

Functionality Reliability

Maintainability Functionality

Maintainability Efficiency

Maintainability Reusability

Maintainability Reusability

Reusability Maintainability

Maintainability Reusability

Maintainability Reusability

Documented

Encapsulated

Utilized

Range-Independent

Direct

Consistent

Precise

Assigned

Self Descriptive

Dromey
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Goel-Okumoto model summary:

m(t)  = N (1 – exp(– b*t) )
N = 132.7
b = 3.024e-09

 Failure rate: 7.737e–09
 MTBF: 129,256,911
 SSQ(residuals): 6,328    

(Taken from IEEE Software)
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Event Scope

Issue

Characterization:
Type

   • Adverse condition
   • Attack
   • Upgrades
   • And so on ...

FAILURE

Characterization:
Type

• Accuracy
• Response time

   • And so on ...
Availability impact 

• Stopping
• Nonstopping

HAZARD

Characterization:

• User hazard
• Environment hazard

   • And so on ...

Characterization:
Type

Type

• Whole system
• Service

Operational profile description
• Distribution of transaction
• Workload volumes

Reaction

Characterization:
Impact mitigation

   • Warning services
   • Alternative services
   • Mitigation services

Recovery
   • Recovery time
   • Recovery actions

Occurrence reduction

Measure

Characterization:

• MTBF (mean time between failure)
• Probability of occurrence

• Very rarely/Sometimes

• % of cases
• Maximum # of cases

Nominal

Ordinal

Interval

Ratio

Probabilistic Deterministic

   • Guard services

   • And so on ...

Cause Concern

ManifestTrigger

Basili, Donzelli, Asgari (Taken from IEEE Software)
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■ SEI Maintainability Index
■ Seffah et al.’s consolidated usability model
■ CMMI
■ SPICE
■ . . .
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■ Rich set of models and techniques
■ For various quality-related issues
■ But mainly isolated approaches
■ However, interrelations and overlaps

⇒ Lack of an integrated approach
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■ Purpose

◆ Constructive
◆ Predictive
◆ Assessing

■ View

◆ Transcendent
◆ Product-based
◆ User-based
◆ Manufacturing-based
◆ Value-based

■ Attribute

◆ Reliability
◆ Maintainability
◆ Performance
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■ Phase

◆ Design
◆ Test
◆ Maintenance

■ Technique

◆ System-Test
◆ Inspection

■ Abstractness

◆ General
◆ Product-specific
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Model
Purpose

Model
Purpose

Model
Purpose

Meta−Model

Base−Model

...

conforms to

is derived from
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■ Primary means of decomposing the base model
■ Reasons

◆ Monetary value is the aim of commercial projects
◆ Universal unit

■ Examples

◆ Development activities
◆ Hardware

■ Mapping to quality attributes
■ Facts in the base model are related to cost components
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■ Problem

◆ Isolated approaches to software quality
◆ Interrelations exist

■ Approach

◆ Three layers: meta-model, base model, purpose models
◆ Cost factor components
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■ Meta-model validation
■ “Upper-level” base model
■ Derivation of purpose models
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