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Classifying Software Measure
 The first obligation of any software measurement activity is to identify the 
entities and attributes that we want to measure. Software entities can be 
classified as follows:
◦ Processes: Software-related activities
◦ Products: Artifacts, deliverables, or documents that result from a process activity
◦ Resources: Entities required by a process activity

Within Each class of entity, we distinguish between the internal and external 
attributes of a product, process, or resource:
◦ Internal attributes: Attributes can be measured purely in terms of process, product, 

or resource itself (e.g., size)
◦ External attributes: Measured based on the behaviors of the entities (e.g., quality)
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Sample Process Measures/1
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Sample Process Measures/2
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Sample Product Measures/1
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Sample Product Measures/2
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Sample Resource Measure
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Goal-Question-Metric Paradigm
 The Goal Question Metric (GQM) approach provides a framework for deriving 
measures from an organization or business goals. 

 The GQM framework is mainly divided into three major steps
◦ Goal: List the major goals of the development or maintenance project
◦ Question: Derived from each goal the question that must be answered to determine 

whether the goals are being met
◦ Metrics: Decide what must be measured in order to be able to answer the questions 

adequately
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Measurement Goal
 A measurement goal (or subgoal) is a semi-formal representation of a 
business goal (or subgoal) composed of 3 components:
◦ A purpose
◦ A perspective
◦ A description of the environment and constraints
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Active and Passive Measurement 
Goals

 Active measurement goals are directed toward controlling processes or 
causing changes to products, processes, or resources. These kinds of goals 
are found in project management and process improvement activities

 Passive measurement goals are meant to enable learning or understanding. 
Passive goals are often accomplished by characterizing objects of interest 
according to some productivity or quality model. 
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Example
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GQM: Example/1
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GQM: Example/2
 You are a manager of a software development team and you have to decide 
the release time of your product. Construct a GQM tree related to this goal.
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Template for goal definition
 The goals and questions are understood in terms of their audience, e.g, a productivity goal 
for a project manager may be different from that for a department manager or corporate 
director.

To aid in generating goals, questions, and metrics consider the following templates:

Purpose: To (characterize, evaluate, predict, motivate, etc.) the (process, product, model, 
metric, etc.) in order to (understand, assess, manage, engineer, learn, improve, etc.) it. 
   Example: To evaluate the maintenance process in order to improve it. 

Perspective: Examine the (cost, effectiveness, correctness, defects, changes, product 
measures, etc.) from the viewpoint of the (developer, manager, customer, etc.) 
   Example: Examine the cost from the viewpoint of the manager. 

Environment: The environment consists of the following: process factors, people factors, 
problem factors, methods, tools, constraints, etc. 
   Example: The maintenance staff consists of poorly motivated programmers who have limited 
access to  tools
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A GQM Case Study Example 
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Example (Cont..)
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Example (Cont..)
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Example (Cont..)
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Example (Cont..)

19



Example (Cont..)
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Example (Cont..)
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Example (Cont..)
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Example (Cont..)
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Example (Cont..)
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Example (Cont..)
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Measurement for Process 
Improvement
One common goal in the software industry is a process improvement

Software processes can range from a chaotic and ad hoc, to well-defined and 
well managed

A more mature process is more likely to develop software that is reliable, 
adaptable, delivered on time, and within budget. 

Thus measurement of processes is important to evaluate an organization or 
company

The Capability Maturity Model Integration (CMMI) is a popular process 
evaluation technique by the Software Engineering Institution (SEI)
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Measurement for Process 
Improvement
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REF: Mario, H. I. R. Z. "An approach supporting integrated modeling and design of complex mechatronics 
products by the example of automotive applications." (2018).



Measurement for Process 
Improvement
The SEI CMMI distinguishes 
one level from another in 
terms of key process activities 
going on at each level. 

Specific goals, questions, and 
metrics are developed to 
assess whether an 
organization has reached a 
particular level. 

 Please see page number 106 in 
the referenced book. 
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Combining GQM with Process 
Maturity

 Suppose you are using the Goal-Question-Metric paradigm to decide what your project 
should measure. You may have identified at least one of the following high-level 
goals:
  Improving productivity
  Improving quality
  Reducing risk

 Within each category, you can represent the goal’s satisfaction as a set of subgoals

 For example, the goal of improving productivity can be interpreted as several 
subgoals affecting resources:
 Assuring adequate staff skills
 Assuring adequate managerial skills
 Assuring adequate host software engineering technology
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Combining GQM with Process 
Maturity

 if you have chosen improving quality with a sub goal of improving the quality 
of the requirements, then the related questions might include: 
  Is the set of requirements clear and understandable? 
  Is the set of requirements testable? 
  Is the set of requirements reusable? etc. 

 Now, suppose you want to answer the question: Is the set of 
requirements maintainable?
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Combining GQM with Process 
Maturity
Level 1, then the project is likely to have ill-defined requirements. Measuring 
requirements characteristics is difficult at this level, so you may choose to 
count the number of requirements and changes to those requirements to 
establish a baseline  

Level 2: the requirements are well defined you can collect additional 
information: the type of each requirement (database requirements, interface 
requirements, performance requirements, etc.) and the number of changes to 
each type. 

 Level 3: your visibility into the process is improved, and intermediate 
activities are defined, with entry and exit criteria for each activity. For this 
level, you can collect a richer type of measurement: e.g. - traceability
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