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1. Introduction 
 

The successful development of software systems 
requires an unambiguous, complete, and non-conflicting 
set of requirements. Requirements-related problems have 
a major effect on the delivery of a software system on 
time and within budget [1]. However, because of the 
nature of software development, numerous problems 
hinder the development of high-quality requirements. One 
of  the  requirements-related  problems   that  can   lead  to  

und early is requirements conflicts 
tions. Requirements 

 or more requirements 
effect on each other. Requirements interactions 

]: 
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irements between the 

 order to reduce the 
d cost. However, the 
egative effects on the 
project. 
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r. If parameter X is 
 and Y is an 8088 

quirements might be in 
conflict. However, if X is 0.5 ms and Y a Pentium IV 
processor, both requirements might be able to be met 

s that requirements 
lues of parameters. 

al approach to address 
the problem of requirements interaction detection. IRIS, 
which stands for Identifying Requirements Interactions 
using Semi-formal methods, uses semi-formal methods 
for the detection of interactions between requirements 
 
2. Related Work 
 

One of the commonly used methodologies in 
developing software systems is feature-based 
development. However, this approach has been hampered 
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Abstract 
 

Requirements engineering is considered 
phase of the software development life cycle
because of the complexity of today’s
requirements often have a negative impact on
Requirements interaction detection is an 
activity for the discovery of such unwanted in
Commonly used detection processes are orient
the telecommunication domain and are done u
human experts or formal approaches. This pap
IRIS, which stands for Identifying Re
Interactions using Semi-formal methods. The
IRIS is threefold: First, IRIS uses semi-form
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This helps to fill in the gap between the comm
informal and formal approaches. Secondly, 
domain independent approach, which means t
limited to the telecommunications domain but c
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2. Many projects employ reuse in
project’s development time an
reused requirements can have n
new set of requirements for the 

3. Certain software developme
component-based development, product lines, 
product families, require th
requirements to be integrated into
base system. These new requ
negative impact on existing req
when assigning values to p
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For instance, consider a requir

extension 
of new plug-ins that can be attached to the ho
paper first presents an overview of ith its 

 of IRIS 
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processor, these two re

basic core. It 

customization of IRIS using different plug-ins fo
domains as well as a summary of the resul
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by the so-called feature interaction problem. A
defined as an identifiable piece of functiona
added on top of a base system to extend 
interaction is the situation where two features
or have a negative impact on each other. The 
feature interactions has been well research
telecommunications domain. Calder et. al. g
extensive review of the different feature 
methodologies and research efforts in [4]. Howe
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For example, most of these research efforts a
towards the telecommunications domain (e.g., [5
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requirements interaction additionally cons ers 
relationships between requirements caused by the 
heterogeneity of stakeholders 
Our research addresses the wider area of requirements 

interactions. This paper first presents an overview of IRIS 
in section 3 (IRIS basic core and IRIS customizability 
concept). In section 4, three case studies are presented 
that show how IRIS has been customized and used with 
different plug-ins in different domains. Finally, section 5 
ends the paper with conclusions and our intended future 
work. 

3. Introduction to IRIS 
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 one of the following 

m axioms (A system 
 is a property needs to preserve at all times).  

tem dynamic behavior 
ment is a requirements 
em should behave in 

terms of states change and actions when triggered 
by a trigger event). 

This step is shown in Figure 1 as the classification of 
the requirements into one of the two categories: system 
axioms and dynamic behavior. 

• Step 2: Filling in requirements tables: Two tables are 
generated in this step: 
o The first table is used to represent requirements 

describing system axioms using the attributes Rules 
and Conditions (more attributes can be added when 
needed)  
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3.1. The Basic Core of IRIS 
 

The basic core of IRIS consis
tables, graphs, and interaction de
are applied regardless of the domain
under development. In addition to
contains predefined hooks where 
ins can be added in order to exten
basic core is a systematic app

formal methods (if used correctly) are very 
detecting interactions, they are very time cons
expensive. Other approaches employ human
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events. A trigger event is called a linked trigger event if 
it can lead to other trigger events. This step is shown as 
the process Generate Linked Events() in the dynamic 
behavior class in Figure 1.  

• Step 5: Representing each event-triggered requirement 
in a graphical form: In this step, a graphical notation is 
used to link each trigger event with the requirements 
that it triggers. This graphical representation will later 
facilitate the detection of interactions between the 
requirements. This step is represented by the class 
Graphical trigger representation in Figure 1. 

this step, the analyst 
irements using 

his step is shown in 
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ents interactions [13]. 

are a description of when two 
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 guidelines:  
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triggered by two linked events but have contradicting 
actions or contradicting next states. 

 
The hooks which are represented by H1, H2, H3, H4 

and H5 in Figure 1 are insertion points for plug-ins in 
order to extend the basic core. Each hook has a unique 
name that starts with an H followed by a number to 
identify this hook. The type of the possible plug-ins can 
vary from just adding an attribute to a table to adding a 
complex step. However, not every type of plug-in can be 
inserted at every hook. For example a plug-in that is 

irements 
 the four 
and Next 
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as the process Generate Trigger Events()
dynamic behavior class in Figure 1. 

• Step 4: Identifying linked events: During t
table is developed that contains all linked



inserted at hook H3 must be an attribute, whil
that is inserted at hook 

e a p
H4 must be a guidel

different plug-ins that have been developed so 

pt n of a 
ple,

r a
te)
 
p 

tes 
scri

art homes domain (see case
rameters
are need
the list

variables that are used in the requirement as well as 
their data types. The second attribute is called Variable 
Range and can be used to restrict the data range that can 
be assigned to a variable. 

• Guideline (GDLN): A guideline is a description of the 
situations in which two requirements interact. These 
guidelines are derived from a requirements interaction 
taxonomy [13] that describes the different categories 
and scenarios of requirements interactions. The number 
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• What: States what this plug-in is 
o Name: A unique descriptive name of the plug-in 
o Description: A textual description of what this 
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o Construction: The internal construction of the 
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hook H3 or hook H5.  
• Variables Range attribute:  This is an attribute plug-in 

that has to be used in conjunction with the Variables 
attribute plug-in. It corresponds to a new column in the 
system axiom tables or the dynamic behavior tables. 
The new column describes the allowed range of values 
that can be entered for each variable. This plug-in is 
connected to hook H3 or connected to hook H5. 

• Functionalities identification: This is a step plug-in and 
is used when a single requirement is complex and 
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This step has been applied in a case study to identify interactions 
between the requirements of a lift system. Refer to [2] for an 
example application. 
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How Instructions 1. This step is directly applied after step 1 of IRIS basic core. 
2. This step is applied only to requirements describing dynamic 

system behavior. 
3. Any graphical notation can be used that is able to fully represent 

the four basic attributes: pre-state, trigger event, action, and next 
state. 
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Table 1: Details of the plug-in Graphical representation of individual requirements  
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4.1. Case Study 1: The Lift Control System 
 

The lift control system can be considered as part of the 
control domain. In this case study a set of 14 requirements 
describing the behavior of a lift system was analyzed. A 
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4.1.2. Summary of the Obtained Results 

A summary of the results obtained as well as a 
comparison with results reported by Heisel et al [18], [19] 
are presented in Table 2. Three plug-ins were used in this 

 
Table 2: Summary of the lift case study results 

 

4.2 Case Study 2: The Telecommunications 
Features 
 

The case study was conducted on a set of eight 
telecommunication features that were provided by the 
feature interaction contest held in 2000 [17]. The textual 
descriptions of the features were at a suitable level of 
abstraction, i.e., they did not contain implementation 
details. Such low-level details are currently still beyond 
the scope of IRIS. More details on the case study can be 
found in [20]. 
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