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Abstract. Requirements specification is a complex activity, where the auto-
mated support by the requirements engineering (RE) tools plays an important 
role. However, the surveys report that the mainstream practice relies on office 
and modelling tools rather than the targeted RE-tools. This work performs a 
case study, where two requirements specification processes are analyzed. In or-
der to prepare a requirements document, standard office and modelling tools are 
used in the first case. In the second case, requirements specification is executed 
by the means of the RE-tools. Finally, the quality of both requirements docu-
ments is compared and evaluated by their qualitative properties. The results in-
dicate that the targeted RE-tools provide better support for the RE process than 
the standard office and modelling facilities. The requirements document pre-
pared using the targeted RE-tools, is substantially of better quality. The work 
findings suggest the RE-tool features which could be improved for the qualita-
tive automated support of the RE process. 

1   Introduction 

Requirements engineering (RE) process concerns real world goals, functions, and 
constraints of software systems. It is also a relationship between these factors and a 
precise specification of software behaviour [36]. RE is a complex activity, where the 
adequate automated process support plays an important role for the process success 
[11, 12, 16]. However, most of the requirements engineers will hardly heard of or 
used the RE-tools [10, 28]. Instead, they tend to use the generic office, drawing and 
modelling tools. One might wonder if the targeted RE-tools are useful, as the vendors 
claim. 

This work investigates the issue by performing a case study where two alternative 
requirements specifications for the same system are developed. The standard office, 
modelling, and communication tools are used in the first case, and the targeted RE-
tools are applied in the second. The paper addresses the following questions: 

 

1) What software tools do provide a qualitative support for the RE process? 
2) Do the RE-tools provide facilities to create better-quality requirements specifi-
cation than office and modelling tools? 
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The RE process is evaluated by the means of an evaluation framework [24]. The 
requirements documents produced in both cases, are considered by the qualitative 
requirement document properties [5]. The evaluations indicate the better RE process 
support and the higher quality of the requirements document in the case, where the 
RE-tools are applied. The work concludes with the suggestions, how to improve the 
RE-tool functionality, that they would provide the proper support for RE. 

The paper is structured as follows: section 2 analyzes the background and related 
work. Section 3 describes the research design. First, the research questions are formu-
lated, next, the problem definition, tools, the evaluation of the RE process and the 
requirements document are considered. Finally, the potential validity threats are ana-
lyzed. Section 4 discusses the lessons learned and provides conclusions of the study. 

2   Background 

The term “requirements specification” is used in two ways in the literature. It defines: 
− the process undertaken to specify requirements. It is considered as the RE activity 

[16, 23, 29], which deals with the understandability at the certain time moment. 
− the document, which contains a complete description of what the system should do 

without describing how it should do it [5, 8, 18]. 
In order to avoid confusion, “requirements specification” will by used only about the 
process in this work, while the document will be called “requirements document”. 

2.1   RE Process  

The RE process is characterized as a network of activities, like elicitation, specifica-
tion, and validation [7, 16, 21]. Activities are customized by choosing the appropriate 
techniques to the specific applications. RE is described as smoothly evolutionary and 
cumulative process. However, in [27], RE is characterized by occasional “crisis” 
points where the requirements model is reconceptualised, restructured, and simpli-
fied.  

An evaluation framework [24] describes the RE process along three orthogonal 
dimensions [29] – representation, agreement and specification. The framework fea-
tures (figure 1) correspond to the functional requirements categories, which are ex-
panded with the lists of activities [17, 19, 22], which describe the RE process. 

The representation dimension deals with the degree of formality, where require-
ments are described using informal, semiformal and formal languages. It is important 
to keep the traceability between different representations.  

The agreement dimension deals with the degree of agreement among project par-
ticipants. It is important to ensure communication among the project participants. The 
rationale leads to agreement about the requirements model. 

The specification dimension deals with the degree of requirements understandabil-
ity, and it should be supported by the documentation and reports. The knowledge 
gathered in the projects should be possible to reuse. The existing standards should be 
applied in order to ensure the quality level of requirements specification. 
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While the evaluation framework [24] is originally developed to evaluate the RE 
tools, it mainly decomposes RE into various activities and tasks, and can thus be used 
also to evaluate the RE process. 
 

 

Fig. 1. Framework for Evaluation of Functional Requirements for RET 

2.2   Metrics of Requirements Document 

The literature [3, 5, 8, 14, 20, 26] defines metric taxonomies for the requirements 
documents. Usually, the desirable properties are completeness, consistency, correct-
ness, traceability, understandability, verifiability, and maintainability. Whether the 
requirements are documented in formal or natural language, each requirement should 
be individually countable, it should be consistent with all other requirements, and 
carry any annotations in use by the program [3]. Conventions used to specify re-
quirements should be consistent for all specifications within a given level and a trace-
ability matrix should exist for each specification. To increase the accuracy of data 
collection, it is recommended to store requirements document electronically in a form 
that permits individual requirements to be identified and traced to requirements in 
higher or lower specification level. 

Davis et al. [5] describes the comprehensive list of the qualitative properties for 
the requirements document. Furthermore [17], the requirements document quality is 
considered in respect with the goals and means of the semiotic quality framework, 
which divides the quality into physical, empirical, syntactic, pragmatic, semantic, 
perceived semantic, and social. 

The qualitative property which addresses the physical quality is that a requirements 
document should be electronically stored. Reusability of a requirements document 
could be considered through the physical representation. But it also influences other 
quality types, such as semantic (domains for actual reuse), and syntactic (level of 
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formality reuse). Empirical quality is understood as the ergonomic representation of 
the requirements model and it considers understantability and concision of a require-
ments document. The goal of syntactic quality is syntactic correctness. Syntactic 
quality is not precisely stated in [5], although, some semantic qualitative properties 
could be reduced to analyze the syntactic quality. Most of the properties concern 
semantic quality, which has the goals of feasible validity and completeness. Goal of 
the pragmatic quality is comprehension and it analyses if a requirements document is 
executable (interpretable or prototypable), organized and cross-referenced. Qualita-
tive properties for empirical, semantic, and pragmatic qualities are defined in table 1. 
Social quality is dealing with the agreement about requirements document. This qual-
ity type is not analyzed in [5]. However, the importance of the argumentation tool 
support through the requirements specification is mentioned in [17]. 

2.3   Related Work 

RE process is characterized by the correctness, completeness, non-ambiguity and 
traceability metrics in [1], and RequisitePro helps to manage the complexity. The 
study concludes that the technical and non-technical actors should be involved in 
requirements specification, which should be supported by quality standards [8]. 

In [5] an experiment compares the guidelines for the use cases. Elsewhere, [33] in-
vestigates the effects of using entity-based and object-oriented modelling. The work 
concludes that conceptual models are more effective than logical, and that the map-
ping from conceptual to logical models is more effective by using the object-oriented 
methods than entity-based methods. 
The case study [15] explores how well the RE methods are applicable in an environ-
ment, and how efficient the activities to produce a requirements document are. The 
results show that the formal methods are time consuming to apply. Hierarchical mod-
els lead to better understandability. But the formal methods contribute with better 
quality of requirements documents. 

The purpose of this study is to investigate if the quality of requirements specifica-
tion depends on the tools. The findings suggest features for improving the automated 
RE process support in order to produce the qualitative requirements document. 

3   Research Design 

The study design is shown in fig. 2. The research questions and the problem descrip-
tion will be provided first. The study consists of two cases. The office and modelling 
tools are used in case A. In case B the RE-tools are adopted. Both cases are evaluated 
with the evaluation framework [24]. The requirements documents quality is com-
pared by the qualitative properties of the requirements document [5]. 
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Table 1. Qualitative property definitions 

Qua
lity 

Qualitative  
properties 

Property Definitions 

understandable A reader with a minimum explanation easily comprehends all classes. 

E
m

-
pi

ri
ca

l 

concise A requirements document is short as possible without affecting any 
other quality of it. 

complete A requirements document possess the following four features:  
1) Everything that the software is supposed to do is included in the 
document.  
2) Definitions of the responses of the software to all realizable classes 
of input data in all realizable classes of situations are included.  
3) All pages are numbered, all figures and tables are numbered, 
named, and referenced; all terms and units of measure are provided; 
and all referenced material and sections are presented.  
4) No section is marked “to be determined”. 

correct Every requirement represents something required of the system to be 
built. 

internally consistent No subset of individual requirements stated therein conflicts. 
external consistency No requirement stated therein requirements document conflicts with 

any already base-lined project documentation. 
precise Numeric quantities are used whenever possible and appropriate levels 

of precision are used for all numeric quantities. 
traced The origin of each requirement is clear. 
annotated by relative 
importance 

A reader can easily determine which requirements are the most 
important. 

annotated by relative 
stability 

A reader can easily determine which requirements are most likely to 
change. 

annotated by version A reader can easily determine which requirements will be satisfied in 
which version of the product. 

traceable A requirements document is written in a manner that facilitates the 
referencing of each individual statement. 

verifiable There exists a finite cost effective technique that can be used to verify 
that every requirement is satisfied by the system to be built. 

achievable There exists at least one system design and implementation that 
correctly implements all the requirements stated in the requirements 
document. 

design-independent There exists more than one system design and implementation that 
correctly implements all the requirements stated in the requirements 
document. 

at right level of detail It is described how the requirements document is being used. 
unambiguous Every requirement stated therein has only one possible interpretation. 
modifiable A requirements document structure and style are such that any 

changes can be made easily, completely and consistently. 

Se
m

an
tic

 
 

not redundant The same requirement is not stated more than once. 
executable (interpret-
able, prototypable) 

There exists a software tool, capable of inputting the requirements 
document and providing a dynamic behavioural model. 

organized A requirements document contents are arranged so that readers can 
easily locate information, and logical relationships among adjacent 
sections are apparent. Pr

ag
m

at
ic

  

cross-referenced Cross-references are used in the requirements document to relate 
sections containing requirements to other sections. 
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Fig. 2. Research design 

3.1   Research Questions 

RE could be performed using various software tools. The tool combination does not 
provide adequate quality for the RE process, and many RE activities are done manu-
ally. The targeted RE-tools could be a solution. The RE-tools tend to improve the 
quality by suggesting the means to perform RE activities in a more efficient way than 
manual. The first research question is 

1) What software tools do provide a qualitative support for the RE process? 
The automated support for the requirements documentation is recognized in [11, 12, 
16], however, the mainstream of RE practice relies on the office and modelling tools 
rather than the targeted RE-tools. This leads to the second research question: 

2) Do the targeted RE-tools provide facilities to create better-quality require-
ments documents than standard editing and modelling tools? 

3.2   Problem Definition  

The requirements document was created for MEIS (Model Evaluation of the Informa-
tion System), which is used during the course taken by the third year students in 
Norwegian University of Science and Technology. The system registers two types of 
users: students and student assistants. Students submit the solutions to the system. 
Student assistants evaluate the solutions and form the reviewer groups from the stu-
dents. Next step is the review process. The reviews are done according to the semiotic 
quality framework [22]. If the reviews are essentially different, the student assistant 
rejects them, and the reviewer group should provide the new evaluations. If the 
evaluations are accepted, they are sent to the student who delivered the solution. 
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Two different sets of requirements were specified in both cases. The number of the 
requirements was almost the same. Approximately the same amount of time was 
spent to elicit them. Case A produced the requirements document, which described 
how:  
− students should upload the solution to the system;  
− student assistants should accept or reject the solution;  
− if the solution is accepted, student assistants should form the reviewer groups;  
− reviewers should evaluate solutions; 
− students and student assistants should print reports about the solution evaluation. 

In case B the functionality was improved with additional features: 
− student assistants should provide comments about the solution and evaluation;  
− student assistants should disband reviewer groups;  
− student assistants should accept or reject evaluations;  
− student assistants should provide comments to the evaluations;  
− student assistants should print the report about the whole student’s performance 

during the semester. 

3.3   Tools in Case A 

Standard office tools (MS word and excel), modelling tools (Rational Rose and RML 
editor), graphical packages (MS paint), and communication tools (ICQ, MSN mes-
sengers, and e-mail systems) were used in case A. IEEE std. 830-1998 [8] recom-
mendation was adapted to the requirements document. 

RML editor [34] facilitated in creation of the conceptual model of the problem. 
Rational Rose [31] was used to describe behavioural model and to prepare the use 
case diagrams for the individual requirements. 

The participants chose the communication tools according to their experience. In 
order to support the communication ICQ and MSN messengers were used. The e-mail 
correspondence helped in distributing the requirements document for the participant 
consideration. 

3.4   Tools in Case B 

In Case B two RE-tools - CORE [2] and RequisitePro [32], were applied. The engi-
neer created traceability between requirements, functional and design models in 
CORE [2]. CORE was used to create the requirements model as ER (entity-
relationships) diagrams and FFBD (Functional Flow Block Diagrams). The tool does 
not support traceability between the elements on the same abstraction level and does 
not have discussion facilities. 

The traceability between requirements on the same abstraction level was created 
with RequisitePro [32], which dynamically links the requirements in Word docu-
ments to the information stored in a database. The rationale of requirements model 
was kept as the discussions over the requirements model in the RequisitePro database. 
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3.5   RE Process Comparison 

Comparison of the RE process is performed by the means of the evaluation frame-
work [24], which separates RE process into representation, agreement and specifica-
tion dimensions. The feature evaluations in the tables 2, 3, and 4 mean: Yes – the 
feature is supported. No – the feature is not supported. Partly – the support is not 
adequate. 

3.5.1   Comparison along the Representation Dimension 
Comparison of the cases A and B along the representation dimension is shown in 
table 1. In case A the engineers chose the modelling perspectives, what they prefer. 
The requirements are represented in natural and reference modelling languages, state 
transition diagrams, the set theory notations, use case templates and use case dia-
grams. In case B the requirements engineers were dependent on the modelling per-
spective, supported by the RE-tool. The system description was prepared with CORE, 
using structured natural language, ER and FFBD diagrams.  

In case A, requirements traceability was maintained manually. In case B the RE-
tools provided different traceability: CORE supported hierarchical relationships be-
tween elements; RequisitePro maintained child-parent and peer-to-peer relationships. 

The data exchange between the tools lets to use different modelling languages. In 
case A the representations screenshots were prepared with MS paint. In case B the 
connection between the RE-tools and the text editors was provided. However, the 
information transfer between CORE and RequisitePro was done using the text editor. 

3.5.2   Comparison along the Agreement Dimension 
Comparison of the cases A and B along the agreement dimension is shown in table 2. 
The agreement about the requirements was achieved in face-to-face meetings in both 
cases. The requirements rationale was registered as the sequence of e-mail correspon-
dence in case A. In case B, RequisitePro maintained discussions over the require-
ments model. In both cases, the rationale helped to reach understanding about re-
quirements. 

In case A the requirements document versions were registered. The RE-tools regis-
tered the requirements revision history in case B. Both cases organized requirements 
according to the functional behaviour. Requirements views, traceability matrixes in 
RequisitePro helped to check requirements consistency. 

Neither case A nor case B suggested the work for the geographically distributed 
teams. The requirements document was distributed using e-mails in case A. In case B, 
the RE-tools suggested possibilities to access the databases through the local organ-
izational intranet. The maintenance of term dictionary is poor both in case A and B. 

3.5.3   Comparison along the Specification Dimension 
Comparison of the cases along the specification dimension is shown in table 3. In 
case A copy-paste functionality could be used for reuse. In case B RequisitePro sug-
gested the functionality to import related information from the existing projects.  
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Table 2. Comparison along the representation dimension 

Case A Case B Frame-
work 
feature Evaluation Comments 

Evalua-
tion 

Comments 

FEF1.1. YES 
Natural language, 
Use Case templates. 

YES Structured natural language. 

FEF1.2. YES 
State transition  
Use Case and RML 
diagrams. 

YES 
 

ER, and FFBD diagrams in 
CORE. Association with Rational 
Rose in RequisitePro (not used in 
project) 

FEF1.3. PARTLY 
Set theory nota-
tions, prepared 
manually. 

NO 
RE-tools do not support formal 
requirements representation. 

FEF1.4. PARTLY 
Hypertext links 
defined manually. 

YES 
Hierarchical traceability in 
CORE. Peer-to-peer, parent-child, 
traceability in RequisitePro. 

FEF1.5. NO 

Performed manually 
by creating repre-
sentation screen-
shots. 

PARTLY 

Requirements import/export 
from/to the text documents. No 
correspondence between RE-
tools. 

Table 3. Comparison along the agreement dimension 

Case A Case B Framework 
feature Evaluation Comments Evaluation Comments 

FEF2.1. PARTLY 

Rationale as the e-
mail correspondence. 
Difficult to maintain 
version control. 

YES 

Rationale is created as Requi-
sitePro discussions. Require-
ments access and revision 
registration. 

FEF2.2. PARTLY 
Requirements are 
sorted according to 
the functionality.  

YES 
Requirements are sorted and 
filtered according to the func-
tionality and properties. 

FEF2.3. NO 
No cooperative work 
for the distributed 
teams. 

PARTLY 
No cooperative work for the 
distributed teams. Access of 
databases through intranet. 

FEF2.4. NO 
Data and term dic-
tionaries were main-
tained manually. 

NO 

Term dictionaries were created 
manually in the database. Help 
was provided to the skilled 
users. 

 
 
Requirements reports could be prepared manually in case A. The RE-tools sug-

gested a variety of viewpoints in case B. It is possible to print semiformal require-
ments representations in CORE. RequisitePro prepars the requirements views, trace-
ability matrixes, change history and discussion reports. 

Requirements standards lead to requirements understandability. In case A IEEE 
std. 830-1988 was adapted manually to the requirements document. In case B, the 
requirements document was prepared using CORE wizard. The defined template 
could be reused for other projects, too. 
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Table 4. Comparison along the specification dimension. 

Case A Case B Framework 
feature Evaluation Comments Evaluation Comments 

FEF3.1. NO 
The reuse is manual by 
copy-paste functionality. 

PARTLY 
Reuse of information from o 
the projects in RequisitePro. 

FEF3.2. NO 
Reports could be gener-
ated manually. 

YES 
Reports of views, discussion, 
representations, traceability. 

FEF3.3. YES 
The IEEE std. 830-1998 
was adapted by the 
requirements engineer. 

YES 
Organizational standard, 
created according to the RE-
tool wizard. 

3.6   Comparison of Requirements Documents 

The requirements documents quality is evaluated by four researchers. The evaluator 
interests include conceptual modelling, requirements engineering, traceability and 
design of requirements repositories. The evaluators were not involved in the require-
ments document development, but they were familiar with the MEIS. Some evalua-
tors were asked to perform double-cross evaluation of both requirements documents. 

 

 

 

Fig. 3. Fragment of the questionnaire to evaluate the requirements document 

3.6.1   Document Evaluation Method 
The questionnaire (fig 3.) describes the requirements document quality according to 
the semiotic quality framework [17] and the qualitative properties [5]. The qualitative 
properties are divided to the requirement document characteristics. For example, to 
evaluate the document consistency, the requirements behaviour representation, terms, 
and requirements properties were considered. The evaluators had to perform 39 char-
acteristic evaluations in the scale of 5 to 0 (5 – best, 0 – worst evaluation). 
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Table 5. Comparison of the qualitative properties of the requirements documents. A – qualita-
tive property of the requirement document in case A is higher; B – qualitative property of the 
requirement document in case B is higher; = - qualitative property of both requirements docu-
ments is equal; I – indirect assumptions about the qualitative property 

Quality 
type 

Qualitative 
property 

Evaluation 
results 

Discussion 

Electronically 
stored 

I Both documents are stored electronically. Indirect 
assumption is that the evaluation is equal. 

Physical 

Reusable I Both documents could be reused by “copy-paste” 
functionality. RequisitePro suggests the requirements 
extraction from the projects. 

Understand-
able 

B 3 (out of 4) characteristics describe requirements 
document of case B more understandable. 

Empirical 

Concise I The document in case B is longer than in case A (60 
page in comparison to 43), but the evaluation shows 
better its quality. 

Syntactic  = The findings indicate syntactic correctness equal. The 
reason could be because both case have syntactic 
error prevention and detection means. 

Complete B 9 evaluations indicate higher completeness of the 
requirements document produced in case B. They 
include better definition of terms, units, and concepts, 
relationships, style of referenced material. 6 charac-
teristics evaluated better for case A, concern numera-
tion pages, figures, paragraphs and requirements. 

Consistent B Consistency was evaluated by consideration consis-
tency of described system behaviour, terms and 
requirements definitions. 

Precision A Adequacy number of numeric qualities and level of 
precision was evaluated.  

Traced B 
Traceable B 
Achievable B 
Design inde-
pendent 

B 

The origin of separate requirements, the possibility to 
make design and implementation according to the 
requirements document were evaluated. 

Annotated B Annotation level according to element importance, 
relevant stability and version was considered. 

At the right 
level of for-
mality 

B Level of the document formality was evaluated for 
separate requirements and the whole requirements 
model. 

Semantic, 
Perceived 
semantic 

Unambiguous = Level of ambiguity was evaluated. 
Cross-
referenced 

A Level cross referencing was evaluated. Pragmatic 

Organized B Level organization was evaluated. 
Social   Level of agreement about the requirement model is 

investigated through RE process. 
Not evaluated features are verifiable, executable, interpretable, and prototypable, because they are 
domain, design and implementation oriented, and modifiable, correct, and not redundant, because they 
are dependent on the skills of the evaluators. 
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3.6.2   Results of Requirements Documents Evaluation 
The results indicate that 25 (out of 39) characteristics of the requirements documents 
are evaluated higher in case B than in case A. 12 characteristics are found better in 
the requirements specification produced in case A. And 2 characteristics are evalu-
ated equally. Table 5 shows the discussions of the evaluated characteristics and the 
qualitative properties after analysis of the characteristics of requirements documents. 

3.7   Threats to Validity 

The following possible threats to the validity of this study have been identified: 
− The case study is executed in the university. But the case study examines the real 

problem - the system used to manage student exercises. 
− The evaluation framework [24], applied to compare the RE process, is originally 

created to evaluate the functionality of the RE-tools. However, the literature study 
did not suggest an evaluation method for RE process. The evaluation framework 
[24] is chosen for comparison, because it addresses the major quality types and it 
is produced in respect to the RE activities and process. 

− The subjective choice of the modelling and RE-tools. The software tools in both 
cases are chosen according to the participant experience and availability of the 
tools. RML editor and Rational Rose are used for the teaching purposes. Both 
CORE and RequisitePro got one of the highest scores in the tool evaluation [24]. 

− Most, if not all, of the quality properties are subjective [35]. But the evaluators 
provided comments on the requirements documents according the qualitative 
properties. The comments are used to improve the requirements documents. 

− Participants provided subjective evaluations. The individuals interpret the quality 
according to their experience. Nevertheless, peer-to-peer method is used in order 
to collect as objective opinion about the requirements documents as possible. 

− The case study and evaluation design are prepared by the same researcher. How-
ever, different participants were involved into the specification process, and the 
study contributes towards the objective evaluation results. 

− The feasibly better requirements specification support and requirements document 
in case B could be because of the learning effect. The engineer was already famil-
iar with the problem domain in case B. But both requirements specifications pay 
emphasis on the different requirements. Even more, the engineer was not familiar 
with the RE-tools. It results feasibly equal learning efforts in both cases. 

The last threat suggests the settings for the similar case study with a higher number of 
participants and with the specification development in parallel in order to avoid the 
learning effect. 

4   Conclusions and Lessons Learned 

Two requirements specifications, which differ in the use of the engineering tools, are 
considered in this case study. In the first case the office and modelling tools are ap-
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plied, in the second the RE-tools are used. The RE process is analyzed by the means 
of the evaluation framework [24]. Four experts investigate the quality of the require-
ments documents according to the qualitative properties [5].  

The work findings suggest the management of the requirements specification by 
the means of the RE-tools, instead of the general tools. The results suggest that the 
RE-tool vendors should emphasize and support their products to the industrial and 
academic environments, that the requirements engineers would propagate the use of 
the RE tools in the companies. The findings also challenge to engineer the quick and 
inexpensive RE-tool acquisition method according to the environmental settings. 
Furthermore, the case study findings show the improvements for the RE-tools: 
− Improve facilities for the geographically distributed collaborative work. Collabo-

rative work contributes for improvement of requirements analysis, negotiation and 
strategic planning [6, 30]. 

− Improve user training on modelling languages and methods. The tool tutorials 
present only main functions without consideration of the modelling perspective. 
The RE-tools are meant for experienced users [10, 16, 24], who are familiar with 
the tool supported modelling language. However, the RE-tools should help both 
experienced and not skilled users. 

− Improve RE support by the ad-hoc functionality. Although the RE tools suggest 
the basic functionality for the RE activities, they: 1) lack ad hoc functionality 
[27], 2) do not provide the pre-configuration to organizational needs [10], 3) act 
as CASE tools [13], 4) lack “how to do” scenarios. 

− Provide means to create formal representation. None of the RE-tools represent 
requirements formally. Formal model contributes with operational semantics, and 
leads to the executable and interpretable requirements document [5].  

− Improve information interchange among software tools. The support of different 
modelling facilities under the same environment would ensure the information 
control, understandability and flexibility of a requirements document.  

− Improve the reuse of the requirements. The RE-tools, however, support reuse of 
syntactic aspects. Semantic and pragmatic viewpoints are addressed through the 
engineer. Maintenance of repositories would allow the reuse of requirements 
specification at different levels of formality through various projects. 

− Support standard requirements documentation. Vendors of RE-tools claim that 
their products support international standards. However, the RE-tools support 
standards, defined within the organization. The tools should provide guidelines of 
standard applicability. 

− Provide requirements numeration schemes. RE-tools should suggest guidelines for 
the uniquely identifiable requirement numeration according to semantic depend-
ency to requirements group and domain. The functionality would improve the 
precision, completeness and cross reference of a requirements document. 

The presented requirements specification process is feasible small and thus might be 
not representative for the larger information system development, where the auto-
mated support is most heavily needed. This suggests the investigation of requirements 
specification under the industrial settings, and involving a bigger number of partici-
pants as a future work. 
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