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Abstract. The article supports the idea that nowadays using more software 
quality models in a synergic way and customizing them to fit the specific needs 
of an organization is the only viable option for doing efficient process 
improvement in software companies. 

The argumentation is done by presenting a theoretical framework in which the 
quality models can be placed. Next, we describe our personal experience with 
using this framework in a Hungarian software company, presenting the main 
results of a 11 years-long case study' The article emphasizes the business-
driven SPI project of the company, started to enrich the ISO 9001:2000-conform 
quality system, and the way of consiously using more quality models to do this. 
In the end of the article we shortly present the huge organizational change the 
company has undergone, and its consequences on the previously started software 
process improvement program. 
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1 . I N T R O D U C T I O N 

In the intense international competition software companies are more and more 
forced to think about proving their capability of delivering good products. One way 
of having such a proof is to obtain an official certificate about usage of a certain 
standard or model. However, introducing a quality approach based on a standard or 
model, and institutionalising it, so that the organisation is able to pass an audit, 
requires a lot of investment from the software companies, both in terms of money 
and effort - which a company would not like to waste. Therefore, really business-
driven software companies will be willing to do only really efficient software 
process improvement. 

' T h e a u t h o r w o r k e d b e t w e e n 1 9 9 3 - 2 0 0 4 a s a q u a l i t y m a n a g e r at t he c o m p a n y w h e r e t he c a s e s t u d y w a s r u n . 

T h a n k s a r e d u e to I Q S O F T m a n a g e m e n t f o r m a k i n g p o s s i b l e to d o r e s e a r c h a n d r e c o r d t he s t e p s o f p r o c e s s 

i m p r o v e m e n t . 
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Efficient improvement programs are always based on real needs of companies and 
will always start from understanding the actual situation of that company. 
Choosing the right approach, model or standard for the improvement program 
would be the next step. 

The difficult question is: which model to choose to best fit the company's needs in 
improving software quality? What activities to execute and in which sequence in 
order to transform the initial - probably almost chaotic - situation, step by step, 
into some controllable and provable "order"? 

We faced the described problem while doing quality management in a Hungarian 
software company. As a result of the research and practical work done over 11 
years, a theoretical framework has been worked out and used. Our experience has 
shown that the framework is well usable in a "real" environment. Therefore, we 
consider it worth to present in the following. 

1.1. T h e quality framework 

1.1.1. QMIM elements 

For answering the questions about a "good approach of software quality", we have 
to understand what software quality means for the companies, in each particular 
situation. Quality of software is a very complex subject, and, as such, it is 
extremely hard to define. If we wish to deal with software quality in its complexity, 
we have to think about the software products, the processes that produce the 
products and the resources that execute the processes. We have to define these 
objects, to choose the right quality attributes for them and verify their actual value 
by the means of objective metrics. In conclusion, a framework capturing the 
important elements of software quality can be defined (see Figure 1). The 
framework has been named QMIM (Quality through Managed Improvement and 
Measurement). It is presented in detail in [1] and [2], Here we describe its most 
important element and features. 

Figure 1: QMIM: the quality framework 
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Basic idea is that if we wish to deal with software quality in its complexity, we 
have to completely fill the QMIMframework. This means that the software product, 
the processes producing it and the resources executing the processes have to be 
equally well understood, their quality attributes need to be defined (we have to 
understand when do we say that an object "is good"), and the actual value of the 
attributes need to be measured by objective metrics. Normally, such a detailed 
quality approach is not possible to follow: it would mean a huge investment to the 
company both in terms of effort and time, which might not be in line with the 
actual business needs. However, a long-term vision about quality within a software 
company requires the understanding of the QMIM elements and the capability to 
unambiguously identify them in the actual environment. With other words: a 
software company needs to know what its products are, what their characteristics 
mean and how they can be measured, has to be able to define its processes and 
ensure the right resource management. Efficient quality management can be done 
having QMIM elements always in mind and consciously choosing the most 
appropriate ones in each particular situation. This means that certain elements of 
the QMIM framework will be dealt with in more detail at a certain moment, but the 
company will always be aware of the fact that all elements need to be addressed 
sooner or later. 

1.1.2. QMIM static aspects 

The processes of a software company can be grouped into project management 
processes (common for all development projects) and technical processes (bearing 
the particularities of each development, depending e.g. on technology, 
methodology etc.). If we agree that resources are managed via project management 
processes, thus including resources into project management, we have the 
following objects of software production: project management processes, technical 
processes and products. 

The principles of QMIM help in structuring the quality-related data of a company: 
the objects, characteristics and metrics are understood and their relationships can 
be represented. The static aspect of the QMIM framework (see [1]) describes a 
possible database for storing the data related to quality. See Figure 2 for the 
structure of the database. 

As seen from the figure, the products can be grouped into software systems, that 
contain items. The items are developed by technical processes that follow a 
development methodology, described in guidelines. Technical processes are 
executed within projects. The projects are managed in a way that is described in a 
PM methodology. The projects use resources. All important elements - software 
item, technical process, project management process and resource - have 
associated quality attributes that can be measured by metrics. 
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The database can be used for storing both generic information (that describes the 
basic objects and their relationships) and the data of the concrete projects. 

To be noted that such a database will not need to be built from scratch, as (almost) 
all companies have some data-collections that can be incorporated. If the 
understanding of the structure and relationships is there, the database will always 
be possible to complete with new elements. 

1.1.3. QM1Mguidelines 

If a company has the right understating about the quality of its software, it can 
direct the company-wide processes and process improvement in a way that will 
permit a step-wise completion of the QMIM framework. There is no strict 
recommendation about the sequence of "filling" the framework: it can be done both 
"horizontally" and "vertically" The horizontal approach means that the company 
starts by obtaining an equally deep understanding of all objects of software 
production, focusing its effort to quality objectives and metrics afterwards. The 
vertical approach means that the company chooses one particular object, and 
defines its quality attributes and metrics before starting to deal with the next object. 

The two approaches might be mixed: a company can at one time define more 
elements to different degrees of detail. The choice has to be made based on the 
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understanding of the actual situation and the importance each element presents to 
the company. 

Our experience shows that some elements are easier to understand than others, e.g. 
processes are easier understood and measured than products. Experience shows 
also that project management processes are the easiest to define and measure. 
Technical processes can follow, and product characteristics and measurement is the 
element hardest to approach. 

QMIM guidelines describe these possibilities in detail (see [1] and [2]). 

It would be extremely difficult for software companies to define quality approaches 
from scratch. At the same time, this would be a useless waste of effort, since many 
approaches, standards, methods, models have been worked out by the software 
technology - and quality community. QMIM emphasizes this aspect, and suggests 
the usage of the most appropriate method, standard or approach in each case, 
giving aid in understanding of what "the most appropriate" means. 

The approaches, standards and models in software industry are extremely various 
in their approach used. Here we present some of the most popular ones. 

The early Boehm ([3]) and McCall ([4]) quality models concentrate on software 
product quality, and so does standard ISO 9126 family ([5]), which gives important 
guidance in defining and measuring software product characteristics. 

The nowadays widely used standard, ISO 9001:2000 ([6]), focuses mainly on the 
processes. It addresses product quality and measurement also, but without giving 
guidance for these elements. 

Managerial and technical processes are addressed by the popular CMM model ([7]) 
that addresses product characteristics too (but mainiy from a process/organisational 
aspect), and the Bootstrap methodology ([8]) worked out to asses organisation 
maturity. The SPICE model / ISO 15504 standard ([9]) is also process oriented, as 
well as CMMI ([10]), developed to integrate (among others) staged approach of 
CMM and continuous approach of SPICE. PSP (see ([12]) and TSP (see [13]) are 
completing the CMM(I) approach, concentrating on individual and team aspects of 
software development. Project management aspects are addressed by many PM 
methodologies (e.g. PRINCE [14]). Human resource characteristics are dealt with 
in e.g. Weinberg's theory ([15]) and People- CMM ([16]) 

Metrics and measurement methods are addressed by e.g. [11] and Basili's GQM 
paradigm ([17]). Function point counting methods (see [18], [19], [20]) are 
dedicated to understand software product size and complexity. 

Some of these approaches are widely known, while others are used only by a 
restricted number of companies. The choice a company makes in terms of software 
quality model/approach used depends on many factors. For instance, ISO 
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9001:2000 is nowadays a condition of staying in the market. To this (rather 
general, therefore not easily applicable for software) approach the companies 
normally add a model or standard their customers prefer. USA was preferring 
CMM, Europe used SPICE more, but CMMI will probably solve this problem. 

QMIM framework does not impose the usage of one specific model, but is suggests 
the conscious choice of a model, while understanding how that approach, standard 
or model is related to the important elements of software production. 

However, since we consider that the notions of capability, maturity and CMM(I) 
levels are widely known and accepted by the software development community, we 
suggest to make a choice based on the company's actual maturity (in terms of 
CMM2). On the lowest maturity level it seems best to approach software quality by 
project management process definition, characteristics and measurement. This will 
probably bring the company to maturity level 2, where technical processes can be 
defined, the result being a level 3 company maturity. At this level product 
characteristics can be understood, defined and measured. 

QMIM strongly emphasizes the need for measurement already on the lowest 
maturity level. This aspect is in line with the CMMI - structure, that brought the 
process of measurement and analysis down to maturity level 2 (while in CMM it 
appeared explicitly only on level 4). 

1.2. Using more models in a synergic way 

Studying in detail the models presented shortly in this paper, one will remark that 
no approach, model or standard covers all the important aspects of software 
quality (although new versions of earlier models are definitely more broad in their 
scope, in the number of objects they are dealing with). We can state that companies 
will have to choose the right approach based on their business needs. 
Understanding the business needs in a right way is a rather complex job that claims 
solid professionalism both in the field of software development's nature and 
existing quality models and standards. Choosing a wrong approach could do 
considerable harm to a company, by misleading the efforts from the really 
important objectives. 

One way of avoiding the trap of a badly chosen quality model or approach is to quit 
exclusively relying on one certain quality model in favor of choosing among 
several approaches, consciously using more approaches in a synergic way, 
according to the specific business needs of a certain organisation. 

2 
T h e m a t u r i t y l eve l s o f a n o r g a n i z a t i o n , in C M M t e r m s , a re : l eve l 1: c h a o t i c , l eve l 2 : r e p e a t a b l e , l eve l 3 : d e f i n e d , 

l eve l 4 : m a n a g e d , l eve l 5: o p t i m i z i n g . 
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In the following part of this article we describe our experience in using QMIM and 
point out how its concepts helped in using more quality models in a synergic way. 

2 . T H E C A S E STUDY 

In this chapter we describe the main results of a 11 years long case study done at a 
Hungarian software company. We make the presentation having QMIM in mind, 
and showing at every phase how its concepts were used. 

The case study took place at IQSOFT Ltd. / later IQSYS Ltd., one of the main 
representatives of the software industry in Hungary. The initial company was 
formed in early 1990 from part of a large state organisation, the Theoretical 
Laboratory within the Computer Technology Co-ordination Institute (SZKI). The 
company was medium-sized, having around 100 employees. Three main software 
activity types could have been defined: software development (mainly in a 
database environment, using 4GL development tools), software integration, and 
software implementation. The projects were generally small to medium sized and 
could differ widely in their characteristics. Research and training were also 
important activities in IQSOFT's activity profile. 

In the following sections we will describe the phases of the case study in more 
detail. 

2.1. The enthusiastic start and seeking new ways 

Since 1993, efforts have been made at IQSOFT to develop and introduce an ISO 
9001-comform internal quality management system (QMS). 

As a preparatory step for building the QMS and to be aware of the good practice 
existing, in 1994 the overall company and two concrete projects were assessed 
according to the Bootstrap methodology (see Table 1). Due to an insufficient 
understanding of the interconnections between CMM and ISO 9001, the company 
was unable to use the Bootstrap assessment results in an appropriate way. 

Experiencing the "failure" of the quality-exercise, the management and the 
employees became skeptic about the possibility to improve daily practices. 
However, we came to the idea that a software QMS will not be really operational 
and useful if we would take into account the ISO 9001-prescriptions only. 
Research done in parallel confirmed our ideas. We learned about Fenton's basic 
entities ([11]): products, processes and resources. Before these entities would be 
understood, precise definitions would be needed (which seldom existed). Next to 
that we began to understand the relationships with the several software quality 
attributes. We placed all these elements into a matrix, representing in fact our 
"chosen quality framework" - a part of the later QMIM (see Figure 1). 



8 0 K . BALLA 

We remarked the existence of many other approaches on software quality. Process 
oriented approaches completing ISO 9001, like CMM, Bootstrap, and SPICE 
have been studied. We learned about ISO 9126 and approaching software quality 
by the several product characteristics. 

In 1995 IQSOFT won an EU PHARE tender "Technology Development and 
Quality Management", thus gaining financial support for quality oriented 
activities. That was the beginning of the so called IQPM2 project, which used PM2 

methodology of Lucas Management Systems in developing a customized PM 
system. 

The project started in February 1996 and finished in May 1997, and we can state 
that it was successful: it reached its goal within the planned time and budget limits. 
Besides the planned ones (developing and introducing a PM system based on the 
needs of the company) the IQPM project produced a series of side results, which, 
from the company's long-term perspective, were even more important than the 
planned ones. 

We understood that the processes of a software company could be - in our case: 
should be - divided into at least two distinct types: project management processes 
and technical processes. Projects can be modeled according to both activity types, 
so project management models and project type models can be situational 
configured. We noticed that project management activities in IQSOFT were more 
stable than the technical ones, which justified again their separation. With the 
standardisation of project management activities -building the (uniquel) project 
management model of the company we made the first important step towards 
bringing order in the company. At that moment we consciously left the technical 
activities undefined. Following this argumentation, we regrouped Fenton's entities 
into the following objects: Project Management (PM), Technical Process (TP), and 
Product. (P). Basic reason for this regrouping was the fact that the objects we were 
talking about were not Fenton's "narrow" objects, but were more business objects. 
Fenton's "resources" were incorporated into project management, because we 
considered that all resource-related subjects were addressed within the project 
management issues. This way, QMIM framework was refined further. 

According to a Bootstrap assessment carried out in 1997, the overall organisation 
had the maturity level 2, while the pilot projects reached 2.50 in CMM. See the 
results related to some process areas in Table 1. 

With the positive experiences of PM2, IQSOFT's management decided to go again 
for ISO 9001 registration. On this basis a project was started to obtain registration. 
It can be called a "new approach" project because it had the scope of obtaining ISO 
9001 certification using all former experience of IQSOFT in building a customised 
QMS. The project was declared a top-priority one, having an internal effort of 250 
man-days. 
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Table 1: Results of Bootstrap assessments 
Area 1994 1997 
SPU 2.25 3 
Process description 2 3.25 
Process control 1.5 3 
Project management 2.75 3.5 
Development model 2.5 3 
Detailed design& implementation 2.25 4 

The quality management system was fully operational beginning with February 
1998. The final audit for the registration took place in April 1998, and it was 
successful. It is important to show the structure of IQSOFT's internal QMS: it 
followed the recommendations of the ISO standards, but it was built to fit the 
specific needs of the company itself. QMIM concepts were used throughout this 
project, the company making the conscious decision to concentrate on processes. 

The QMS built was used actively, but IQSOFT did not want to stop quality-related 
activities on ISO 9001 level. Having in mind the QMIM framework, we decided to 
concentrate on elements not taken into account so far. Literature (theory of 
measurement, the Quality Improvement Paradigm, GQM, Experience Factory 
Organisation, e.g. in [11], [17]) shows that measurement has to be done to assure 
that quality of each object of software production is of the requested level. The 
QMIM framework was completed with the "metric" element, an important item 
"telling something" about the quality of the objects. 

2.2. Broadening the scope of software quality management: ISO 
9001:2000 

As IQSOFT's first ISO-certificate was valid until April 2001, switching to the new 
ISO 9001:2000 standard ([6]) with the renewal of the registration was the 
obviously market- requested step by that moment. 

A project was launched to build up an ISO 9001:2000-conform quality 
management system (QMS). The QMS the company was using for 3 years has 
undergone some major changes. The quality procedures referred from that moment 
to all processes and departments of the company (marketing, financial processes, 
human resource management were included). Previously existing procedures have 
been updated, understanding and following customer needs were emphasized, 
customer satisfaction-measurement has been started. Quality goals have been 
formulated, a measurement program to follow their realization has been 
established. Projects started to develop concrete quality plans. 

As a result of the project, the company obtained the ISO 9001:2000 certificate in 
spring 2001, but the consequences of applying the new standard were more, in 
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terms of changes in software quality management. This process is presented in the 
next chapter, and is described in detail in [23]. 

2.3. Quality life after ISO 9001:2000 

It became more obvious - it was explicitly stated - that quality management was not 
a separate process but rather an aspect of the management processes. 

Being obliged to fulfill the standard requirement about setting quality goals and 
establish a metric program to measure them guided the company towards 
connecting quality goals to business goals. 

It is interesting to analyze the changes in setting the quality goals of the company. 
If we look back to connecting quality goals to business goals while having in mind 
the Balanced IT Scorecard framework (BITS, see [21], [22]), we can notice that the 
quality goals of IQSOFT have been grouped in fact according to the elements 
considered important in the BITS. We established quality goals related to: financial 
issues, customers, people, processes, infrastructure and innovation elements. 

To show the links between quality goals and business / strategic objectives of the 
company, we can use a customized form of a BITS-based representation. 

Figure 3: Connecting quality goals to business goals 
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In Figure 3 we show the elements contributing to successfully execute a strategy, 
using a representation suggested in [21], marking also the year in which quality 
goals associated to each element were present in our company. The years are 
connected also to the moments when the usage of models different from ISO 
9001:2000 emerged. 

Looking to this picture, some important remarks can be made. First, it is obvious 
that quality goals in the first year (2001) were rather stereotypical (basically related 
to financial issues), while in the next years the company started to set quality goals 
more and more deriving from real business needs. Next, one will notice that using 
further software quality models, besides ISO 9001:2000, appeared as a business 
driven quality goal. Finally, the QMIM framework was at hand to aid the 
conscious choice for further quality models. 

Since in 2001 there was no precise understanding about why and how measurement 
should be done, only project management- related data gathering was started 
(planned and actual time, cost and effort of projects were recorded). By 2002, 
measurement provided some data that, although not sufficiently accurate, guided 
the attention towards problematic areas of the company's activity. 

2.3.1. Product quality issues 

The biggest problem was considered to be the huge difference between planned 
and actual effort of projects, forcing us to face that our estimates were not accurate 
enough. The wish to make them more accurate resulted in several quality goals for 
2002, related basically to software product quality and software process 
improvement. In Figure 3 these appear in the elements related to increasing product 
reliability, guaranteeing functionality and starting software process improvement. 

The understanding that IQSOFT was using in fact only one of the possible process 
oriented approaches - ISO 9001:2000 - towards software quality was there, while 
other possibilities in choosing appropriate models for different important software-
quality-elements were aided by the QMIM framework. This way, the need to use 
further quality models for further important elements of software production came 
natural to the company. 

In the wish of having more accurate estimates the company came across the 
differences between products built for different end-users. 

The need for a better understanding of product types raised, therefore we tried to 
define the most important product quality characteristics and metrics (quality goal 
for 2002). We formulated general guidelines based on ISO 9126 ([5]), offering a 
menu of possible quality attributes and metrics, from which every project manager 
would choose the ones most fitting to his project, and, implicitly, define the quality 
profile for the type of that product. 
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On the other hand, the wish to have more accurate estimates drove IQSOFT to 
trying to connect project effort to the complexity of the software developed. 
Complexity was expected to become an extra element within the criteria used to 
define product types. 

Among the methods for function point counting / software sizing ([18],[19],[20]), 
Cosmic FFP ([18]) was chosen, as it promised to give good results both in case of 
business applications and real time applications. This appeared as a product-related 
and process improvement-related quality goal in 2002. The sizing project was later 
incorporated into the CMM-based software process improvement project started in 
September 2002 (see 2.4). 

2.4. The CMM -based software process improvement project 

The fact that the majority of our problems presented before (estimation, defining 
and managing product size and quality, increasing process efficiency, managing the 
knowledge of human resources) could be regarded within the framework of one 
well known model, the CMM, was continuously promoted by keeping QMIM-
principles "alive" The management-level recognition came in 2001, when an 
informal assessment was performed at the company by the European Software 
Institute. According to its results, in 2002 we already had the quality goal to run an 
SPI based on CMM (appearing in Figure 3 within software process improvement). 
The first, informal assessment resulted in a report and several improvement 
opportunities, according to which the company started a global process 
improvement project, planning to get certified according to CMM level 3 by July 
2003. The high level results of the assessment are presented in 

Table 2. As one can see from the table, the informal assessment at IQSOFT 
produced results similar to "best case profile" found in such assessments. It seemed 
a feasible main goal to reach CMM level 3 within a reasonable period. An SPI 
project was started for this purpose, planned to last 367 days and to use an effort of 
800 man-days. 

The project activities were possible to group into several groups of tasks. One task 
necessary throughout the entire life cycle was management of the CMM project. 
The next big group was developing and introducing the procedures required by 
CMM. Two basic activity types had to be performed: development and 
introduction of management procedures and development and introduction of 
technical procedures. The management procedures were concerned with the CMM 
KPA-s related to this type of activity. 

To fulfill SQA KPA, the basic issue was to develop the quality management 
phased to projects. Within the PM related issues, the already existing planning, 
tracking and oversight procedures had to be updated to fit CMM requirements. 
The definition of the estimation procedure was not that easy due to those presented 
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in the previous chapter, but a procedure has been developed. IQSOFT's resource 
management, TP (Training Program) and IC (Intergroup Coordination) processes 
were basically good, but we did not have any peer reviews and the SSM (Software 
Subcontract Management) procedure had also be substantially updated. 

Table 2: CMM assessment results of IQSOFT compared to the "best case profile" of an 
ISO-certified company 

ML Key process areas IQSOFT assessment result ISO best case 
profile 

5 P r o c e s s c h a n g e m a n a g e m e n t ( P C M ) ( N o t r a t ed ) P a r t i a l l y s a t i s f i e d 5 
T e c h n o l o g y c h a n g e m a n a g e m e n t ( T C M ) ( N o t r a t ed ) Pa r t i a l l y s a t i s f i e d 

5 

D e f e c t p r even t i on ( D P ) ( N o t r a t e d ) Pa r t i a l l y s a t i s f i e d 

4 S o f t w a r e qua l i ty m a n a g e m e n t ( S Q M ) N o t s a t i s f i e d Pa r t i a l l y s a t i s f i e d 4 
Q u a n t i t a t i v e p r o c e s s m a n a g e m e n t ( Q P M ) N o t s a t i s f i e d N o t s a t i s f i e d 

3 P e e r r e v i e w s ( P R ) N o t s a t i s f i e d Fu l ly s a t i s f i e d 3 
I n t e r g r o u p c o o r d i n a t i o n ( I C ) F u l l y s a t i s f i e d Fu l ly s a t i s f i e d 

3 

S o f t w a r e p r o d u c t e n g i n e e r i n g ( S P E ) P a r t i a l l y s a t i s f i e d F u l l y s a t i s f i e d 

3 

I n t e g r a t e d s o f t w a r e m a n a g e m e n t ( I S M ) N o t s a t i s f i e d N o t s a t i s f i e d 

3 

T r a i n i n g p r o g r a m ( T P ) F u l l y s a t i s f i e d Pa r t i a l l y s a t i s f i e d 

3 

O r g a n i z a t i o n p r o c e s s d e f i n i t i o n ( O P D ) N o t s a t i s f i e d N o t s a t i s f i e d 

3 

O r g a n i z a t i o n p r o c e s s f o c u s ( O P F ) Pa r t i a l l y s a t i s f i e d N o t s a t i s f i e d 

2 S o f t w a r e c o n f i g u r a t i o n m a n a g e m e n t ( S C M ) Fu l ly s a t i s f i e d Fu l ly s a t i s f i e d 2 
S o f t w a r e qua l i t y a s s u r a n c e ( S Q A ) P a r t i a l l y s a t i s f i e d Fu l ly s a t i s f i e d 

2 

S o f t w a r e s u b c o n t r a c t m a n a g e m e n t ( S S M ) N o t a p p l i c a b l e Pa r t i a l l y s a t i s f i e d 

2 

S o f t w a r e p ro jec t t r a c k i n g & o v e r s i g h t ( S P T O ) Pa r t i a l l y s a t i s f i e d Pa r t i a l ly s a t i s f i e d 

2 

S o f t w a r e p ro j ec t p l a n n i n g ( S P L ) Pa r t i a l l y s a t i s f i e d Pa r t i a l l y s a t i s f i e d 

2 

R e q u i r e m e n t s m a n a g e m e n t ( R M ) Fu l ly s a t i s f i e d Pa r t i a l ly s a t i s f i e d 

Development of a project data base was regarded as an outcome of the previous 
tasks. We proposed the structure described within QMIM (see Figure 2), and a first 
draft of the database, the process model of the company has been worked out as 
presented in Figure 4. 

From the figure we can see that the product (Termék) is in the center of the 
attention, all processes: marketing, sales, managerial processes (Menedzsment 
folyamatok), technical development processes (Műszaki folyamatok), quality 
assurance (Minőségbiztosítás), support, subcontractor's work (Alvállalkozók 
kezelése) are executed around this item. The product development is aided by 
further processes i.e. human resource management and training (Hr, képzés), 
system engineering (Rendszergazdai folyamatok), secretarial processes (Titkársági 
folyamatok), financial processes (Gazdasági folyamatok). Further connections 
between different processes exist (e.g. quality management is connected to every 
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other process). The product and the processes all have associated quality attributes 
and metrics (Minőségi attribútumok és mérőszámok). 

Display documentation 
9 Q Use Case Vie*. 

Ö-fflí A* IQSOFT * . 
if C l Kwesfcedttem 

C3 Műszaki lolywvjlok 
K CK Menedwnerí l.^amatok 
H i Ű H R . képiét 

; W CD Rendsrwgazdai totyamatok 
» ŰTíkístAgi takarnátok 

; Ű S i w w 
W ÜJ Mmócégbu>oai«i 
te ŰAKMakozo* kezelése 
ffi L-l Résztvevők etőfcnésok. íiwepek,' 

; j ffi C l Mart-eftng 
D Gazdasagi outály lolyarnatji 
® IQSOFT folyam** 
O Tennék • 

0 <<DokumenUn>>> Dokumentum 
W <S «role»> Résztvevők a folyamatok! 

Associations 
t i Mar, 
"zt, Associations 

•linden fontos obiektumhoz minőségi 
rfcútumokat rendelünk, és ej 

értékéül météssel győződünk meg Figyeltük 
lehét a következő objektumok mnőségét 

műszaki folyamatok (piotektben etflfordiió és 

termékek. 
u összes objektum minőségi attrfcútumaira és az 
azokhoz kapcsolódó méiésekie vonatkozóan 
fehasznáható a Tehetséges minőségi 
attrbútumok és mérőszámok" (q»qm) c. 
murkautaitás. 

projektnányítás minőség attribútumai: 
A projektsányftási tevékenység jó minősége azt 
elenti. hogy projektjeinket kézben taitiuk. a 
tervezést pontos becslések alapién végezzük, és 
az eltérések a tervezett és tényleges adatok 

Use Case Diagram: Az IQSOFT folyamatai / IQSOFT folyamatai 

Résztvevők, 
erőforrások, szerepek 

Gazdasági osztály 
folyamatai 

Figure 4: Use case diagram of IQSOFT objects related to quality 

The presented Rose model contained all handbooks, templates, guidelines existing 
at that moment. Figure 4. shows in the bottom left corner the guidelines for 
determining quality attributes and metrics. 

If we compare the structure of the Rose model to the structure of a QMIM-
database suggested in the QMIM model (see Figure 2), we can see that they are in 
fact similar. 

In the CMM-based SPI project the part connected to development and introduction 
of technical procedures caused most difficulties to the company. While RM and 
SCM were rather clear regarding the requirements to be fulfilled, it was not 
obvious how project types, project life cycle models had to be differentiated. 

Based on the opinion that projects were integrating elements of different life cycles 
and different technologies, technicians planned to decompose the projects into 
smaller (basic) elements, and to develop a matrix that would show all possible 
associations between basic tasks, technologies, running environment, development 
tool, reference project. 

The other important difficulty we encountered was connected to product 
management. The need to have well defined product types emerged again. We used 
our previous sizing results to define product types. The idea was to define a quality 
profile for every project type, using the previous experience described in 2.3.1. 
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2.5. 2003: the year of change 

General recession has not left the (Hungarian) IT sector untouched. The KFKI 
group - whom IQSOFT has joined in 1999 - had a decentralized structure, that no 
longer met the new challenges. The greatest problem of the organizational structure 
model the group has followed so far was the significant overlaps between the 
business activities of different member-companies. In 2002 the Holding had 1 
consulting company, 4 software development and integration companies, 2 IT 
infrastructure building and safety-issues -related companies and 2 IT application 
and service providers, 2 companies of them being involved in more than 1 of the 
business areas mentioned above. 

As a consequence of the IT market regression, the organizational structure of the 
KFK1 Group was greatly simplified in early 2003. The aim was to build one big 
company in each of the existing business areas. Companies doing software 
development IQSOFT, CLASSYS, a part of ICON, and a part of ISIS were 
merged to create the largest Hungarian company in software application 
development and integration, named IQSYS Ltd. As IQSYS was the successor of 
IQSOFT in legal terms, its quality management system was built around IQSOFT's 
former QMS, integrating all the good practices, procedures, methods of the other 
companies into it. QMIM principles proved to be a good aid towards finding a 
common language: we regarded PM as being the common framework for all 
projects, possible to define and implement in short time, while the definition of the 
technology-specific technical processes was left to the next level. This way, it was 
possible that the departments use their previously defined processes, company-
wide agreement being needed only on PM issues. 

Based on these, the QMS has been developed, introduced by mid May 2003. In 
June 2003 IQSYS was certified by SGS and was entitled to carry on IQSOFT's 
former ISO 9001:2000 certificate. 

The CMM-based SPI project was declared to survive the organizational change, 
and the quality goals set for 2003 contained this issue. However, despite the initial 
plans, no SEPG group was established, and software quality made a step back 
compared to IQSOFT-situation, as its basic scope was to integrate and keep 
operational the quality systems of the former companies, integrated in the QMS of 
IQSYS. CMM-based SPIU might continue, after IQSYS stabilized its 
organizational structure - which was the aim of the company for year 2004. 

3 . C O N C L U S I O N S 

The first chapter of the article focused on presenting a theoretical framework that 
can be used to understand the important elements of software quality. The 
presented QMIM framework has more aspects: the static aspect helps in connecting 
objects and characteristics of software quality, while the guidelines help using the 
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model in different organizations. The most popular software quality models, 
standards, methods can be placed within QMIM. Moreover, the framework helps in 
choosing the right approach, starting from the concrete needs of the company. The 
framework emphasizes the idea that using one software quality model can be 
misleading, while the synergic use of more quality approaches can be the best 
solution. 

In the second chapter we presented the main results of a 11 years long case study, 
recorded at a Hungarian software company. We described the most positive results 
obtained by IQSOFT in the field of software quality management, while having 
QMIM in mind. We emphasized the necessity of consciously choosing the right 
elements and approaches at a certain moment, taking into account the maturity of 
the company. Connecting quality goals to business needs is extremely important. 
The evolution of the quality-related activities followed the principles of the QMIM 
model: the company started SPI by organizing its project management processes, 
followed by the technical processes. Issues related to product and human resources 
has followed as a natural requirement on a certain level of maturity. Using more 
software quality models at the same time was also a must resulting from concrete 
business needs. 

The QMIM framework that resulted in fact from the SPI and research, is usable in 
other software companies also. 
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