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In recent decades European 
industry and research has 
paid much attention to new 
software engineering methods 
and technology. However, their 
adoption has often been restricted 
to new applications, with little 
effort made to introduce the 
latest developments to existing 
software-intensive systems. 
SERIOUS will deliver methods 
and processes with appropriate 
techniques, tools and models to 
bridge this gap.

Challenges in a changing world. 
European industry creates a growing
number of products and systems 
by adding new features to earlier 
versions of the same devices and 
equipment. New mobile phones, 
for example, are upgraded by 
introducing extra software features 
– while more powerful analytical 
and imaging software extends 
medical diagnostic systems, and 
communications systems benefit 
from new protocols and capabilities.
 

As a result of the continuing trend 
to implement more and more 
features in software, the software 
content of all such products 
becomes ever larger. Whereas 
the amount of software included 
in some medical systems has 

doubled over the past four years, it 
has increased exponentially in the 
average car over the same period 
(from 100 Lines of Code in 1970 to 
an expected 100 million Lines of 
Code in 2010, see figure). 

Adding a new feature to a small 
system is less costly than adding 
the same feature a larger, more 
complex system. The SERIOUS 
project will therefore focus on 
reducing extra costs of adding new 
functionality to large systems, thus 
reducing the slope of the cost-curve 
(see below). 

The SERIOUS consortium is 
developing dedicated methods and
techniques to support the evolutionary
development of software-intensive 
systems. By applying this approach, 
the quality of the product should also
be improved. Experience and litera-
ture studies confirm that software 
quality is prone to degradation 
during its lifetime if it is not explicitly
managed. To safeguard against 
such problems, the partners are 
pursuing a two-pronged approach:
•	 improving techniques for 

smooth integration of analytical 
and refactoring functions 
into the day-to-day software 

Software evolution 
route to system 
enhancement
Managing the digital explosion
• • • • • • • • • • • • • • • • • • • • • • • • •

1 10 100 1,000 10,000 100,000 1,000,000 10,000,000 100,000,000

2010
1990
1970

Source:Tony Scott, chief technology officer for GM's Information Systems and Services division. 
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ITEA - Information Technology
for European Advancement -
is an eight-year strategic 
pan-European programme for 
pre-competitive research and 
development in embedded and 
distributed software. Our work
has major impact on government, 
academia and business. 

ITEA was established in 1999
as a EUREKA strategic cluster 
programme. We support
coordinated national funding 
submissions, providing the link 
between those who provide 
finance, technology and 
software engineering. We issue 
annual Calls for Projects,  
evaluate projects, and help  
bring research partners 
together. We are a prominent 
player in European software 
development with some 9,000 
person-years of R&D invested  
in the programme so far. 

ITEA-labelled projects build 
crucial middleware and prepare 
standards, laying the foundations
for the next generation of 
products, systems, appliances 
and services. Our projects are 
industry-driven initiatives,
involving complementary R&D 
from at least two companies in 
two countries. Our programme 
is open to partners from large 
industrial companies, small and 
medium-sized enterprises (SMEs) 
as well as public research
institutes and universities.
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development process, leading 
to a truly evolutionary software-
engineering model;

•	 defining various quality aspects 
in sufficient detail to permit 
their application during the 
early phases of the software 
development process in order  
to support software evolution.

Handling software evolution. 
The three-year initiative began by 
investigating existing systems, in 
order to to learn about evolution by
looking at the past. For this purpose,
it is undertaking trend analysis 
from different perspectives – code 
size, problem reports, quality, etc. 
These analyses will help to identify 
areas that should be addressed 
in order to permit future system 
enhancement. This modification 
is performed without changing the 
functionality: software refactoring. 

Because software development 
processes play an important role in 
the cost and quality of the resulting 
system, the partners will go on 
to investigate the development 
processes that improve the quality 
and cost of a system, looking at the 
whole product life cycle. They will 

also investigate the quality factors 
that have the greatest impact 
on software evolution. Service-
oriented architectures are seen as 
a possible solution for dealing more 
effectively with software evolution, 
and will therefore be studied in 
some depth.

SERIOUS expected results
For almost any European company 
developing high quality, cost-effective
software-intensive systems and 
facing the reality of software 
evolution, SERIOUS will:
•	 provide methods, best practices 

and models (including tools 
providing value for industry) 
for evolutionary software 
development;

•	 develop a full life cycle process 
that supports evolutionary 
development of software-
intensive systems (including 
tools that support this);

•	 produce a structured approach 
to the evolution of software 
assets, including a controlled 
way of improving the quality of 
the system;

•	 built demonstrators showing 
the application of some of the 
above-described results.

Case: Analysis of lines of code in multiple projects
A small case study relating to the development of a medical system effectively illustrates the need for additional 
techniques to manage software evolution. The figure below indicates the  rate of software growth (vertically 
the lines of code, horizontally the weeks) in two parallel projects, called TJ and DJ, running over a period of 84 
weeks.. Both projects started with the same base of approximately 5 million lines of code (LOC). Project TJ is 
responsible for adding some features that have considerable impact on existing code; project DJ is responsible for 
extending some existing features.

By looking at the evolution of the software size, we can observe some important points (week 1, 19 and 52). 
Project leaders should be able to clarify ‘jumps’ in LOCs. For example, in week 52, the LOCs of the TJ project 
increase substantially. The import of externally developed software in the code base during that week clarifies this 
increase. 

Another observation concerns the divergence of LOCs between the two projects. Both will eventually be required 
to merge into a single stream of development, so that future projects will be able start with a code base containing 
all of the features developed in TJ and DJ. This means that when the gap between the lines increases, more effort 
will be required to merge the code of both projects. It also indicates a achieving the desired end-results. To gain 
control of such an evolutionary process, it is essential to be aware of, and understand, observations of this nature. 

Note: the data is slightly modified due to confidentiality however the nature of the data is preserved.
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