
Tutorial: Object-Oriented Software Product Metrics 
Clark B. Archer Michael C. Stinson 

Department of Computer Science Department of Computer Science 
Winthrop University Central Michigan University 
Rock Hill, SC 29733 Moutn Pleasant, Ml 48858 

(803) 323-2186 (517) 774-3511 

archerc @ winthrop.edu atinson @ cps.cmich.edu 

In this tutorial the concept of measuring is 
discussed ahg with tbe statistical rationale 
underlying tbe data that need to be collected 
to calculate meaningful measures of object- 
oriented software products. A taxonomy for 
current object-oriented software measures is 
presented and current measures are classified 
according to this taxonomy. Current 
measures are evaluated as to strengths and 
m~esses. 
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2. A TWO=: Qbject-Oriented Software 
Product Metrics: 
2.1 The concept of measuring 
2.1.1 Reasonable characteristics of a measure 
2.1.2 Weyuker ‘s measure properties 

2.2 IVhsure versus metric 
2.2.1 Mathematical concept of a metric 
2.2.2 Reasons for standards 
2.2.3 A measures suite (desirable and reasonable 

properties of a suite of measures) 
2.2.4 Measurement scales 
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2.3 An overview of the object-oriented 
paradigm 
2.3.1 Origins of the paradigm 
2.3.2 Elements of the object-oriented approach 
2.3.3 Terminology 
2.3.4 Features of object-oriented products that are 

differentffom older conventional software 

2.4 A taxonomy for object-oriented software 
product measures 
2.4.1 
2.4.2 

The taxa 

2.4.3 

2.4.4 
2.4.5 

Rationale for these taxa: These taxa provide 
insight into potential areas of concern, such 
as depth of inheritance, cohesion, coupling, 
size of classes, and system structure. 
Examples of current measures and how they 
are classijied 

Simple measures 
Aggregate measures 

. 

I 
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2.5 Current state of the discipline of object- 
oriented software product measures 
2.5.1 Traditional approaches 
2.5.2 The nature of current research 

2.5.2.1 Small and large scale environments 

2.5.2.2 Validity issues 

2.6 Discussion of advantages and 
disadvantages of current measures 
2.6.1 Are we measuring what “we think” we are 

measuring? 
2.6.2 The concept of “meaningtidness” 
2.6.3 Statistical validity 
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2.7 Suggestions for collecting data for 
object-oriented software product measures 
2.7.1 Use of checklists 
2.7.2 Training of personnel 
2.7.3 Checks for consistency and accuracy 

2.8 Process measures 
2.8.1 Common indicators of process maturity 
2.8.2 Establishing a measurement process in the 

Jim 
2.8.2-l The steps to take 
2.8.2.2 Viewpoint analysis 
2.8.2.3 Obstacles to the measurement process 

2.8.3 Measuring staflefloti 
2.8.4 Estimating staff effort 
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