Softwar e Process | mprovement for Small Structures: First Results of a
Micro-Assessment Framewor k

Naji Habra
Eustache Niyitugabira
Anne-Catherine Lamblin and
Alain Renault

e-mail : owpl@cttc.fundp.ac.be
Ingtitut d’ Informatique
Technology Transfer Center
University of Namur
Namur, BELGIUM

Abstract

This paper relates a technology transfer experience
which aims at initiating a Software Process |mprovement
focus in small or medium organizations (SME). The
initiative was born from a European interregional
collaboration between two university research teams
(France and Belgium) and a public research center
(Great Duchy of Luxembourg). The project is founded by
the Walloon Government on the OWPL! name. The
project works with a close collaboration with other
projects like SPIRAL* NET? which aims at optimizing and
generalizing best software practices in the three regions.
The global objective of this experience is the design of a
SPI approach particularly adapted to small businesses,
organizations and projects on the one hand, and to
improve the visibility and the access to structured
information related to the regional software market on
the other hand. We adopted a gradual approach which
consists in three successive stages : a Micro-Assessment
framework, a tailoring of CMM and SPICE, and a SPICE
evaluation. This paper presents the first results of the
Micro-Assessment stage and some criterions to tailor
great SPI models according to this particular context.

1. Introduction

The SPI approach we propose addresses mainly
smal and medium enterprises (SME) and small
public organizations of the Walloon region, i.e. the
French speaking part of Belgium, together with
SME from the bigger area composed by Wallonia,
the Grand Duchy of Luxembourg and the French
Lorraine. Wallonia is one of the oldest industrial
regions in Europe. Similarly to other old European
industrial basins, the region suffers from heavy
aged industrial dructures, eg., iron and sted
industry, coal-mining... The region is achieving a
phase of dow conversion to modern industria
structures including small businesses active, anong
other, in the domain of Information
Technology (IT).

! The acronym OWPL stands for Obsrevatoire Wallon des
Pratiques Logicielles, i.e., Walloon Observatory for Software
Practices.

2 SPIRAL*NET isthe ESS| ESBNET project 27884.

The main characterigtics of the walloon region are
the persistence of some old-fashioned bureaucratic
management style, the coexistence of new small
dynamic businesses and old big industries, the
small size of IT businesses and the very small size
of the majority of IT unitsin other industries and in
public organizations.

A regiona study made by the Technology
Assessment Group (CITA) of our university about
Walloon SME [1] gives some significant data : in
about 30% of businesses, only one person has
software (in general) in his charge; and among the
SME deveoping and/or managing Information
Technology, 60% achieve these tasks with less than
5 persons. Such a very small size makes businesses
highly dependent on some projects, some actors
and/or on some technical capabilities, though they
are sometime very innovative in their domains.

The French Lorraine and partially the Grand Duchy
of Luxembourg have similar old industrial basins
structures. However, the phase of conversion to
modern industries seems more advanced in these
regions, particularly in the Grand Duchy of
Luxembourg which benefits from the European
Ingtitutions and a very dynamic banking market
place.

The whole region is evalving in a European context
where the market is more and more open, and
consequently, with an increasing competition. In
this context, it is obvious that software quality in
general becomes a crucia issue for Walloon SME
even though their resources are very limited.



2. Small structures and SPI

A typical activity of the focused small structuresis
to provide customer specific solutions targeted for
businesses or specialized parts of larger systems.
It's very important for these structures to produce
quality software since it will determine the quality
of the business or the quality of the whole system.
Although small structures are now taking a major
part in the software market and produce several and
critical products, software quality improvements
have been generally the interest of bigger
organizations [14]. In fact, standard models like
CMM are initially designed for very big structures.
So, they should be more or less deeply tailored
and/or adapted to very small organizations. The
first reason is the cost of an evaluation process
(+/- 25000 USD) and its duration (+/- 8 months) [2]
which are disproportional to the available
resources. In addition, the maturity level our target
SME would get according to a general assessment
model like CMM would be very low, and this is
discouraging because it's known in advance.
Brodman and Johnson ([3],[4]) shown that a great
number of process improvement plans based on the
CMM encountered problems and that an important
rate of those problems (53%) were related to the
size. The success of a CMM process improvement
plan actually grows with the number of people
having software processin charge.

There is also a similar need of adaptation with the
SPICE moddl, even though this modd is supposed
to be suitable to SME. The cost and effort remain
too much important for very small organizations. A
very smple adapted model would be more suited
for them (at least) as a Sarting point.

Another important point lies in that the number of
actors involved in software process is very small.
Severa roles can be in charge of the same single
person. This makes the use of such modds very
complex for small organizations. In addition, actors
in SME arefar from being all Software Engineering
specialists;, so adapting the vocabulary is necessary
to allow the modd to be used for self-assessment or
for an assessment with alight support.

3. TheGradual Approach

The adopted approach is a gradual one, in an
evolving context. First, we use a Micro-Assessment
Framework to collect information about the current
software practices in small structures. At the same
time, we try to make the managers senditive to the
importance of software quality aspects. There is a
permanent contact with the SME in order to
accompany the improvement process. All the
information collected is then gathered and used as a
starting point to build a tailored mode suited to the
context of small structures. Companies with a

medium/high quality level are eventualy invited to
call out a CMM or SPICE evaluation.

4. The Micro-Assessment
Framework

The Micro-Assessment modd is designed to have
as lowest cost as possible though giving a first
pertinent diagnostic of the software practices in the
assessed organization. The rationale is twofold : to
make the assessed SME aware of its weakness but
also of the potential effective improvement it can
expect, on the one hand, and to determine the
priorities of subsequent stages of evaluation and
improvement procedures, on the other hand. The
designed model uses an interview based on a
guestionnaire which covers six key axes sdected as
the most pertinent and the most prior to the targeted
organizations on basis of former experience with
SME evaluation. These axes are the following :

1. Quality assurance,

Customers management,

Subcontractors management,

Project management,

Product management, and

Training and human resources management.
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The quedtionnaire includes a few dozens of
guestions covering the axes above. Questions are
open, and each of them is associated with one or
more sub-questions allowing the interviewer, if
need be, to adjust and refine the information he
gets.

4.1. The Micro-Assessment Process

The Micro-Assessment process begins with a SPI
information session during which we explain the
cogency of SPI initiatives and justify the necessary
investment. The companies that decide to undertake
an improvement process are contacted for a 30-
minute phone interview. This makes possible the
collection of information on the six axes with
maximum reliability and minimum cost.

The interview is much more efficient than a sdf-
assessment as it alows the interviewer to adapt the
vocabulary according to the interviewee and
prevents questions from being misunderstood. This
way, the interview can be considered as an
exchange of information rather than an audit job.

The assessment is performed by members of our
software quality team, the interviewed person
should be the one who has the software quality in
his charges in the evaluated organizations ; and this
corresponds usually to one of the executive staff
members or to the quality engineer, if this function
exists.



Answers are interpreted according to a fixed grid.
Two types of questions can be distinguished. On
the one hand, questions that concern essential
practices related to the general organization are
rated on a linear scale according to the quality of
the practice assessed. On the other hand, questions
that concern the software practices are rated in a
double-entry grid according to the quality of the
practice and to its effective implementation in the
evaluated organization (only for some critical
projects or for al projects). Detailed description of
the micro-model can befound in [13].

The produced report summarizes the current state
of software practices together with some
recommendations to improve the quality of these
practices. The process is repeatable. A new Micro-
Assessment can be carried out every six months to
detect any evolution of practices.

4.2. The Micro-Assessment Report

The result of the micro-evaluation is drawn up in a
report of a dozen of pages. The report contains an
introductory part describing the SME environment
and the circumstances which led to the Micro-
Assessment framework. It then first briefly presents
the approach, then it develops the results of the
guestionnaire and summarizes them according to
the six axes, then it analyses those results according
to the context of the evaluated organization (the
age, the history, the declared goals,..) and finaly
gives some recommendations to help the assessed
unit to improve. A list of the main strengths and
weaknesses according to the SPI principles is also
drawn. The report is confidential and sent to the
person who led the Micro-Assessment process on
the SME'sside.

Commitment towards quality (1)

H R management (15) Source of quality (2)

Project planning (9) Project phasing (7)

Development methodology (8)

Requirement formalization (3)

Change management (4)

Customers integration (5)

,Zubcontractors selection (6a) Product management (E)

* Subcontractors tracking (6b)

4.3. First round of the Micro-Assessments

The Micro-Assessment has been experimented on a
sample of two dozens of organizations (IT small
companies, IT services in other businesses, public
administrations using 1T). We agree this sample is
not sufficiently representative but the diversity of
processes ohserved seems characterizing all SME's
software practices. Figure 1 below gives an
example of the results grids. The first grid shows
the detailed evaluation results according to the
sdlected practices while the second one summarizes
them according to the six selected axes. One can
notice that the case shows an evident weakness in
the software development process itsedf. This
corresponds actually to an amateurish development
without any well-distinguished phase nor any
notion of a lifecycle. Though, this unit has some
strength in the subcontractors management process,
for example. A software process improvement for
this unit should obvioudly start by the elaboration of
devel opment methodol ogy.

We could draw the following conclusions after the
first round of the Micro-Assessments :

- A third of the assessed SME is aware of software
quality aspects and has a quality system with a
Manual of Quality and other well defined and
documented procedures. Some of them are
preparing an 1SO-9001 certification and severa of
their practices are highly efficient notably those
related to the customer/client management and
product management.

- Others present a lack of formalism and, in
particular a lack of planning process. There is no
training program and success highly depends on
individual skills

Quality Assurance (A)
H R management (F) Customers

management (B)

Subcontractors
management (C)

Project management (D)

Figurel



4.4, Second round of the Micro-Assessments On Figure 3 one can notice that an important effort

I . . has been made. This company could not stand such
e o e o ot o) Pt g o R enagemen
round Micro-A i en% rids (2R MA Results on were left behind to concentrate on the other axes.
figure) which st&mml arizg advances and/or drons This figure corresponds to a mature unit, which can
relgatively to the results of the first Micrg- expect, in the middle term, a good result after an
A ent (IR MA Results on figure), evaluation according to a more complete model.

An overview of the second results allow us the
following conclusions : Commitment towards quality (1)
- Globally, efforts have been made to take our H R Management (15)
recommendations into account. People are willing
to improve even though resources (human
resources) are still limited.

In most cases, the good practices observed (and
drawn in the first report) have been enhanced and
spread on al ongoing projects. Assessed SME
began a definition of some procedures in order to
save outcome of this SPI initiative.

e, Source of quality (2)

Product structuring (14) Requirements formalization (3)

Versionning (13) Change management (4)

Verification (12) Customers integration (5)

Problems management (11) Project phasing (7)

- S|V|E are now aware Of SPI tOpiC The.ers a real Project tracking (10) Development methodology (8)
culture of quality. Project planning (3) 2R MA Resulls
- There is only one drop in quality for one SME Quality Assurance (A) 1R MA Resuts

which has both internal and external clients. As
there was an exceptiona growth in the number of
external clients, they focused all efforts to define

and monitor procedures to improve the quality of H R Menagement (°) customers mansgement (£)
the service offered to these external clients while
the internal clients were getting service of poorer
quality (Figure 3).
Product management (E) Project management (D)

Figure 2 shows a SME that really improved though
some practices are ill at the lowest level. 2R MA Results
1R MA Results

Figure 3

Commitment towards quality (1)

H R management (15) Source of quality (2)

Product structuring (14) Requirements formalization (3)

5. Toward A Tailored M odel

Introducing this paper, we underlined the necessity
of tailoring standard and complex quality models to
make them suited to small organizations. Advances
in SPI (CMM, SPICE modds for instance) are
Subcontractors tracking (65) primarily addressed to the big structures and our

Versionning (13) Change management (4)

Verification (12) Customers integration (5)

Problems management (11)

Subcontractors selection (6a)

Project tracking (10;

Project planning (9) roject phasing (7) two Micro-Assessment framework rounds
Development methodology (8) reinforced this opinion. The analysis of the Micro-

1R MA Results Assessment outcomes allows us to draw some

Quality Assurance (&) criterions for an efficient tailoring process. They are

summarized bellow :

H R management (F) Customers management (8) - The tailored model should focus on evolution
aspects rather than on certification ones. In fact,
small organizations would probably get a very
low maturity level according to the CMM, for

Product management (E) Subcontractors management (C) example Though, thw need to know thar
2R WA Results strengths and their weaknesses and they have a
Project management (0) 1R MA Results dramatic need of guidelines to improve their
processes.
Figure 2 - The tailored mode should use a simplified

vocabulary. In fact, certain terms used in the
classcal models (or at least their French
trandation) appear too technical and troublesome.



- More generally, forms and questionnaires should
be smplified to avoid that the model use appears
as a cumbersome task involving an extra
bureaucratic work (see e.g., [5]). Small business
resources are too few and necessary to their
immediate production tasks.

- The mode should clearly indicate that the
different terms used for the task description
designate different roles but not necessarily
different persons as different tasks in severa
practices of the model are considered to be
possibly (and even likely) assigned to the same
person. The fact that different tasks are (or should
be) assigned to different persons should be given
explicitly.

- The tailored moded should emphasize the
importance for an organization to define explicitly
its objectives in general and those of its software
process in particular. The model should invite the
assessed organization to refine its objectives into
goals and sub-goals and to relate them to the
processes and the practices of the tailored modd.
Making explicit the reation between the
outcomes to the processes and the practices of the
tailored modd on the one hand, and the
organization declared goals on the other hand,
should be motivating in the improvement process.
(The importance of making explicit the definition
of goa is pointed out by the GQM approach
[617]).

- The tailored model should be associated with
methodological  guiddines concerning  the
software process evaluation as well as the SPI
information sessions (awareness actions), success
factors (organization, structure, technology,
management principles, human resources etc.),
the communication of the results and so on.

The second phase of our gradual approach was the
definition of such a tailored model. The OWPL
model has been developed this year and is actually
being experimented on the field.

6. Conclusion

Current software practices in most of small
businesses are far from being well defined and the
lack of available resources compromise the success
of any SPI approach based on a model like CMM
or SPICE. However, it's possible to undertake a SPI
process and to make a real progress without high
investment.

The experience shows that the Micro-Assessment
model is very attractive as a tool to start with,
mainly because of its extreme simplicity, because it
helps draw people's attention on the problem of
quality in the field of software engineering, and
because it can help draw a list of effective
recommendations to guide them in the first steps of
improvement.

For those small companies looking for a more
exhaustive model, the OWPL mode should be the
correct answer as it has been developed taking
CMM and SPICE as references on the one hand,
and the SME specificity's highlighted thanks to the
Micro-Assessment framework on the other hand.
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