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Foreword

The original ideas for the Goal Question Metric Paradigm came from the need to solve a
practical problem back in the late 1970s. How do you decide what you need to measure in
order to achieve your goals? We (Dr. David Weiss and I) faced the problem when trying to
understand the types of changes (modifications and defects) being made to a set of flight
dynamics projects at NASA Goddard Space Flight Center. Was there a pattern to the
changes? If we understood them could we anticipate them and possibly improve the
development processes to deal with them? At the same time, we were trying to use change
data to evaluate the effects of applying the Software Cost Reduction methodology on the A7 project requirements document at the Naval Research Laboratory.
Writing goals allowed us to focus on the important issues. Defining questions allowed us to
make the goals more specific and suggested the metrics that were relevant to the goals. The
resulting GQM lattice allowed us to see the full relationship between goals and metrics,
determine what goals and metrics were missing or inconsistent, and provide a context for
interpreting the data after it was collected. It permitted us to maximize the set of goals for a
particular data set and minimize the data required by recognizing where one metric could
be substituted for another.
The process established the way we did measurement in the Software Engineering
Laboratory at Goddard Space Flight Center, and has evolved over time, based upon use.
Expansion involved the application to other areas of measurement (such as effort, schedule,
process conformance), the development of the goal templates, the development of support
processes, the formalization of the questions into models, and the embedding of
measurement in an evolutionary feedback loop, the Quality Improvement Process and the
Experience Factory Organization. Professor Dieter Rombach was a major contributor to
this expansion.
The GQM paradigm represents a practical approach for bounding the measurement
problem. It provides an organization with a great deal of flexibility, allowing it to focus its
measurement program on its own particular needs and culture. It is based upon two basic
assumptions (1) that a measurement program should not be ‘metrics-based’ but ‘goalbased’ and (2) that the definition of goals and measures need to be tailored to the individual
organization. However, these assumptions make the process more difficult than just
offering people a “collection of metrics” or a standard predefined set of goals and metrics.
It requires that the organization make explicit its own goals and processes.
In this book, Rini van Solingen and Egon Berghout provide the reader with an excellent and
comprehensive synthesis of the GQM concepts, packaged with the support necessary for
building an effective measurement program. It provides more than the GQM, but describes
it in the philosophy of the Quality Improvement Paradigm and the Experience Factory
Organization. Based upon experience, they have organized the approach in a step-by-step
set of procedures, offering experience-based heuristics that I recognize as effective. They
have captured the best ideas and offer them in a straightforward manner. In reading this

book, I found myself constantly nodding in agreement, finding many ideas I had not
articulated as well. They offer several examples that can be used as templates for those who
wish to have a standard set of goals and metrics as an initial iteration.
If you work on a measurement program, you should keep this book with you as the
definitive reference for ideas and procedures.
Professor Victor R. Basili
University of Maryland
and
Fraunhofer Center for Experimental Software Engineering, Maryland

‘Its not enough to do your best;
you must know what to do, and then do your best’
W. Edwards Demming
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Introduction

1.1

Objectives

In the past few years we gained many experiences of organising software quality
improvement programmes in industry. Although there are many textbooks available on
quality improvement, we were surprised by the gap between theory and practice. Most
literature on software quality is quite comprehensive, however, it often lacks the goal-driven
nature of business. Business is not just looking for ultimate quality, but for the best quality
to be given to other goals, such as timeliness, product features, complexity, or cost.
The Goal/Question/Metric method (GQM) supports such a business driven quality
improvement approach very well, however, this method is merely published in scientific
journals. This motivated us to write a practical GQM guide. We hope this book will inspire
you during your quality improvement work in practice, and sincerely hope the practical
material in this book prevents you making some of the mistakes we did.
This book has been written to support people that are working on quality improvement in
the area of software development. It will focus on GQM and will provide:
•
•
•
•
•
•
•

motives to start goal-oriented measurement;
detailed steps to take for GQM application;
examples of possible support for GQM;
our lessons learned to prevent others making the same mistakes;
templates of the necessary deliverables for GQM application;
results from practice regarding goals we actually pursued and attained;
suggestions for feedback material in which data is presented from projects we worked
on.

This book is intended for:
•
•
•
•
•
•

project managers setting up measurements towards a project or product goal;
quality assurance personnel aligning the quality measures with the goals of their
company and business;
software engineers that want to structure their personal metrics;
consultants that support companies in their process improvement and measurement
programmes;
teachers that want to explain to their students how to practically apply software
measurement;
last but not least, any other people interested in working actively towards a certain
measurable objective.

2
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Organisational setting

Our experience with GQM application has been developed in cooperation with many other
companies and people mainly by participating in (inter)national projects. Three important
projects are described below together with links to detailed information.
ESSI/CEMP: Customised establishment of measurement programmes.
The ESSI/CEMP project aimed at evaluation of the GQM-approach in the industry. The
ESSI/CEMP project consisted of three practical case studies that investigated the
introduction of GQM-based measurement in industry. The goals of the ESSI/CEMP project
were:
•
•

to provide cost/benefit data from three industrial case studies performed within
ESSI/CEMP;
to develop a set of guidelines and heuristics for the introduction of GQM-based
measurement.

The ESSI/CEMP internet home-page contains free publications and deliverables of the
ESSI/CEMP project: http:/www.iese.fhg.de/Services/Projects/Public-Projects/Cemp.html.
PROFES: Product focused improvement of embedded software processes.
The PROFES project particularly focuses at organisations developing embedded software
systems, in sectors such as telecommunications, medical systems, retailing systems and
avionics. The PROFES methodology provides support to an integrated use of process
assessment, product and process modelling, GQM measurement and experience factory.
More information can be found on: http://www.ele.vtt.fi/profes/.
SPIRITS: Software process improvement in embedded IT environments.
SPIRITS was a research project of Schlumberger Retail Petroleum Systems (RPS) which
was executed in cooperation with the Eindhoven University of Technology, The
Netherlands. SPIRITS developed concepts and methods for process improvement to
accomplish high and quantifiable reliability of embedded products. The main objectives
were the design of:
•
•

methods for process improvement in embedded systems development;
methods for measurement and evaluation of the effectiveness of process improvement
activities on the reliability of embedded products.

The practical application of the concepts and methods was validated in several case studies
within Schlumberger RPS. The set of instruments was based on practical experiences and
validated by a number of pilot projects.

1.3

Schlumberger/Tokheim

Schlumberger Retail Petroleum Systems (RPS) has been working for many years on
developing and producing high quality products for petrol stations. As with most electronic
products, the amount and importance of the software included in products is getting more
and more important. Because of this trend, Schlumberger RPS extensively worked with
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software quality initiatives to manage the quality of their software. This book provides an
overview of the experiences gained during these initiatives. It was written, because
particularly in the area of GQM, there was little documentation available. This book is
intended as a guide for GQM application in practice.
This book is based on many quality initiatives within Schlumberger RPS over the past
few years, such as:
•
•
•
•

ISO9001 certification;
TickIT certification;
CMM assessments;
Goal-oriented measurement by the GQM paradigm.

Initially, Schlumberger RPS worked with software measurement based on ISO procedures
and CMM. However, this way of working was considered unsatisfactory. Not all collected
data were actually used and other data were missing. In other words, the measurement
programme lacked a clear goal and was experienced as being inefficient itself (Latum et al,
1998).
This observation led to the conclusion that software metrics should be defined in such a
way that the collected data is relevant, and that it helps in achieving goals of business
quality, such as product reliability which is not an isolated business goal. Because of this
observation, the Goal/Question/Metrics paradigm was adopted to structure the
measurements. During the several years of GQM application it appeared that there was little
or no documentation on ‘how’ these measurement programmes should actually be carried
out. At many events we met people from several industries or academics who all supported
the power of the GQM paradigm, but none of them could point us to practical procedures,
templates, or detailed examples from practice. Based on this notion we decided to capture
our expertise in GQM application and write it down in this book.
September 1998, the RPS division of Schlumberger was sold to Tokheim, a company
dedicated to fuel dispenser production. This sale created the largest system and service
supplier in the retail petroleum market. Currently, Tokheim employs 5,000 people world
wide, and has a yearly revenue of almost 1 billion US dollars.

1.4

Origin of GQM

The GQM method was originally developed by V. Basili and D. Weiss, and expanded with
many other concepts by D. Rombach. GQM is a result of many years of practical experience
and academic research. With this book we aim at contributing to their original work. Our
contribution is the detailed analysis of the method and the addition of several techniques.
An example of such an addition is cost/benefit analysis. Also included are many practical
examples and suggestions to realise successful measurement programmes.

