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Abstract. This chapter presents a novel approach to gather requirements for 
groupware applications, i.e. an application designed to be used by several users 
through a net of computers such as the Internet. In this chapter we propose several 
extensions to traditional templates typically used to gather requirements in order 
to include those requirements specifically related to groupware applications that 
currently cannot be described with traditional templates. The methodology we 
propose may be integrated in a process model to identify the roles and tasks 
needed in the following stages of the development process starting from the new 
requirements specification. 

1 Introduction 

Groupware applications are becoming more and more usual every day. They are 
applications where users achieve common objectives by performing tasks through 
networks. They collaborate, cooperate, coordinate, and / or communicate with 
each other. Users are not considered as individual members but as members of 
groups which interact among them. Such applications have particular features that 
if they were taken into account explicitly from the beginning could improve the 
quality of the final system [4, 5, 6, 7, 8, 10, 13, 14, 15]. 

In this chapter we present a proposal to gather such particular features. Tradi-
tional techniques such as brainstorming or interviews may be used to collect the 
information. Then, templates are used to describe the information to be gathered 
[3]. Some specific metadata are proposed regarding the most important features 
concerning groupware applications. 

We have applied this approach in a complete process model to collect the re-
quirements of groupware applications in the first stage of the software life cycle: 
requirements gathering. This metadata is integrated in the whole process model. 
Moreover, the traceability among the different stages has been accurately defined. 
Requirements and actors are identified and described in the requirements gather-
ing stage and they are used to identify tasks and roles in the analysis stage. It is an 
automated process which may even generate use case diagrams automatically. In 
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this chapter we describe the metadata concerning groupware applications that we 
consider important to specify such particular software. 

The rest of the chapter is structured as follows: Section 2 briefly shows the use 
of templates in the requirement gathering stage. The templates and the metadata 
we propose in the requirements gathering of groupware applications are described 
in Section 3 including some examples. Finally, some conclusions about the work 
are presented in Section 4. 

2. Templates to specify the requirements  

Some process models for Requirements Engineering provide three stages: re-
quirements gathering, requirements analysis, and validation. We have based our 
proposal on the Amador Duran’s process model [3], which matches with this 
three-stage approach and proposes some techniques in each one. In the first stage, 
he proposes some templates to gather information to specify a system. We extend 
these templates with some other metadata we consider important for the specifica-
tion of groupware applications, as well as some new templates have been devel-
oped following the same purpose. 

Known techniques for requirements gathering may be used in this stage to 
identify important data about the system:  

• Interviews are a natural way of communication among people. Some authors 
such as [12] consider three steps: the preparation of the interview, the interview 
itself, then the analysis of the results. 

• The Joint Application Development (JAD), the IBM technique developed in 
1977, usually provides good results; however it takes too much time and too 
many people. 

• The brainstorming is widely used because it is very easy to implement and 
ideas are generated easily. 

• Use Cases, which were proposed by Jacobson in 1993 [8], are traditionally 
used in Software Engineering especially in UML [1, 11] for specifying the re-
quired usages of a system. 

• Observations, study of documentation, questionnaires, immersion, are some 
other common techniques. 

The previous techniques or any other one may identify the information which is 
necessary to specify a system. Templates are a way to put such information in a 
semi-formal manner.  

Durán proposes several steps to gather the requirements of a system. First you 
should collect the information regarding the problem domain in the current system 
or in the current context. Then system objectives are identified and described by 
means of specific templates. Such system objectives come from the division of the 
main problem in several sub-problems by following the divide-and-conquer tech-
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nique. Once the main problem has been divided, functional requirements, non-
functional requirements and information requirements are identified in every sys-
tem objective. Such requirements are also described by way of specific templates 
whose metadata specify every requirement. Finally, requirements and objectives 
are organized and prioritised. In the later sections the templates and the metadata 
we propose for groupware applications will be described. 

As a result of this requirements gathering stage, Durán proposed a System Re-
quirements Document. This document consists of a manuscript containing all the 
information which have been gathered organized by means of the several tem-
plates. One of the key points are the traceability matrixes, which make explicit 
some information and relationships among requirements and objectives which is 
implicit in the specification in order to provide the developer with an easy view.  

3. Templates and metadata for groupware applications 

Based on Durán templates [3], we have defined the ones we consider necessary in 
order to gather the requirements for a groupware application. There is a template 
to gather the information regarding objectives and requirements which consist of 
three parts: a general template with the common metadata concerning both objec-
tives and requirements, then a specific extension with different metadata for sys-
tem objectives and for requirements, and finally a CSCW extension with metadata 
regarding groupware issues in case it is necessary. Every system objective is spe-
cified by way of a Use Case Diagram. The most important use cases will be de-
scribed by means of such templates for requirements. 

Since the participants of a groupware application should be taken into account 
as members of groups interacting among them and they are the key point in such 
systems, it is very important to gather information about them from the beginning. 
Some templates are proposed to accomplish this situation. First the participants as 
part of something else are considered by means of the organizational structure 
template. Then every participant is specified by specific templates. They may be 
actors, groups, individuals, users, or agents. 

The aforementioned templates will be described in the following sub-sections 
and the methodology to accomplish this requirement gathering will be described 
later.  

3.1. General template for system objectives and requirements 

The general template for system objectives and requirements contains the common 
metadata which describes the sub-systems in which the system has been divided, 
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the functional requirements, the non-functional requirements, and the information 
requirements: 

• Unique Identification is OBJ-<id>, IR-<id>, FR-<id>, or NFR-<id> depend-
ing on the element to be described. 

• Version allows changes and a record of them. 
• Author addresses who is the person that has gathered this piece of information. 
• Sources provides the origin of the information. 
• Importance indicates how important this objective or requirement is. 
• Urgency shows if the development of this objective or requirement should be 

carried out immediately. 
• State indicates the current level of development if necessary. 
• Stability shows the necessity of future changes. 
• Comments provide a place where to note something else which is relevant. 
• Related Objectives and Related Requirements bring system objectives and re-

quirements into relationship. 

Previous metadata were proposed by Duràn. Other two metadata have been in-
troduced to consider awareness and who are the participants in the system: 

• Awareness issues provide a way to know who should be informed about what, 
how, etc. Awareness is becoming more and more important due to the number 
of participants in groupware applications, and due to the amount of data ma-
naged. Such issue should be taken into account from the beginning. A metadata 
in this template is a first step. It is necessary to consider what is important to 
whom, i.e. a description of the information itself, the way to they should be 
aware of such information, i.e. web notifications, email, avatars, etc.; when 
they should be know the piece of information, where, and why. This metadata 
could be allocated in the CSCW extension to the general template because con-
cerns to such kind of information, however we have decided to introduce it on 
the general template because sometimes this information may be required form 
objectives or requirements which are not typically collaborative. 

• Participants is a metadata which depicts who or which are doing something in 
the system. The most important thing is to know what they are going to do in 
the groupware application. 

3.2. Objective, requirements, and CSCW extensions 

In this sub-section the specific extensions for objectives and requirements, as well 
as those regarding CSCW issues, will be described. Metadata regarding require-
ments are the traditional information that should be considered when gathering 
them (they have been introduced in the templates by Durán), whereas the CSCW 
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ones are part of our proposal. All these metadata contribute to complete the gener-
al template for system objectives and requirements. 

The specific metadata for objectives are three: a description about the objec-
tive, and up-dependences or down-dependences which describe the hierarchical re-
lationships among the different system objectives. As mentioned before, a system 
objective represents a sub-problem in which the main problem has been divided. 

Information requirements have also three metadata: a specific description, in-
formation concerning specific data, and a temporal range, i.e. past and present or 
only present.  

Functional requirements consider traditional metadata such as pre-condition, 
normal sequence, post-condition, exceptions, frequency, performance, and de-
scription. 

Non-functional requirements only consider a description as a particular meta-
data extension. 

When an objective or a requirement regarding groupware application issues is 
described by means of the templates, it is also necessary to consider the special 
groupware applications’ features. The metadata proposed as a new extension is the 
following: 

• CSCW description. In addition to the previous general description in the gener-
al template, it is possible to complete the specification of the objective and/or 
the requirement considering another description only with CSCW information. 
Such explanation describes their collaborative nature. 

• Environment description. The environment where the requirement will be car-
ried out should also be well-known: rooms, equipment, resources, etc. 

• CSCW features. Those concerning coordination, collaboration, cooperation, 
and/or communication.  

• Time/space features. Groupware applications could be synchronous or asyn-
chronous, i.e. in real time or not, and in the same place or in different places. 

• Demand level. For example, a surgical procedure made in the distance through 
a groupware application must work in real time and without any delay because 
a human life could be at stake. However, some delays may be allowed in a chat 
application. 

From the requirements identified in this requirement gathering stage, the analy-
sis stage will be able to identify the different tasks to be performed in the system. 

As an example of use, Table 1 shows the specification of a functional require-
ment called document edition by means of the metadata of the general template 
and the extensions introduced for to consider the specific features concerning 
CSCW systems. Document edition is a requirement of a bigger case study about a 
system which provides users with a mechanism to elaborate and review docu-
ments among several people considering groupware issues. 
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Table 1. Description of the functional requirement called Document edition with the proposed 
template 

 
RF-8 Document Edition 
Version 1 (04/06/2007) 
Author • Victor M. R. Penichet (Researcher) 
Sources • Textual description from meetings 
Related objec-
tives • #OBJ-3: Synchronous elaboration of documents to be published 

Related require-
ments • #{RI-<id>, RF-<id>, RNF- <id>} (<requirements_name>) 

Importance Very High 
Urgency High 
State Specified; To be implemented 
Stability Could change, but currently stable 

Awareness issues 

The following actors should be aware of this requirement: 
• #G-1 (AUTHORS):  
- What: an actor is modifying part of the current document 

- How: current modification is showed graphically 
- When: in real-time 
- Where: in the same workspace, in the same window 
- Why: to know who is modifying what and not to interfere 

- What: an actor modified a document 
- How: a past modification is showed by e-mail 
- When: after saving the current version, asynchronously 
- Where: in the actor’s intranet and by e-mail 
- Why: to know who modified the document and what part 

Participants Actors which collaborate: 
• #G-1 (AUTHORS) 

Comments None 

Description The system will behave as follows when a user belonging to the group 
#G-1 (AUTHORS) edits the document. 

Pre-condition The document exists; the user is a registered one belonging to the 
group #G-1 (AUTHORS); a work session has been started 

Normal sequence 

Step Action 
1 The user select the document to be modified 
2 The use case RF-7 (Session validation) is performed 
3 The use case RF-9 (Document validation) is performed 
4 The user selects the tool to be used 

5 The user marks where the change will be done in the 
document 

6 The user makes the modifications 
7 The system notifies the modifications to the authors 
8 The user saves the modificaitons 

9 The system notifies the modifications by e-mail and in the 
intranet 

Post-condition Save or lose changes 

Exceptions Step Action 
- - 

Performance Step Time 
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7 Real-time 
9 Asynchronously 

Frequency Several times in every session and in every user 

CSCW descrip-
tion 

Because of the collaborative nature of the current requirement: 
• Notifications are necessary for user awareness 
• Insertion, modification, and modification in a document are issues 

to be careful. Awareness in real time is important. Some actions 
such as deleting an image could be too fast for the rest of authors 
to be aware. They should be aware in some way. 

• Real-time feeling in the document elaboration is important but not 
vital. 

Environment de-
scription 

The environment will be: 
• -- 

Coordination No 

Cooperation 
Yes. A document is elaborated in real-time by several authors. There 
are critical sections where a user cannot modify anything if another 
does: check in / check out.  

Collaboration No 
Communication No 
Space Different 

Time 
Synchronous when editing a document: authors are aware of modifica-
tions in real-time. Asynchronous: when a document is saved, changes 
are sent by e-mail. 

Demand level Not so high. 

3.3. Templates for the organizational structure, actors and 
extensions for groups 

As mentioned before, application’s users may be geographically distributed, work-
ing in a synchronous way, and so forth. In the specification of software systems, 
social structures and users’ collaborations are taken more and more into considera-
tion so that the analysis of cooperative concerns can be done in depth. The organi-
zational structure of the participants in a collaborative system represents the dis-
tribution of its elements. 

Participants of the system and the relations among them are described by 
means of two templates: a template for the organizational structure of the partici-
pants of the system, and a template for each participant. If the participant is a 
group, an extension is provided. 

Participants or organizational items compose the organizational structure of the 
participants of an organization, that is, they compose the logical structure of the 
users that will use a collaborative application: 

• An actor is one or several persons or another external system that interacts with 
the system. Actors directly interact within the collaborative system to accom-
plish individual tasks, but they can also interact with each other, through the 
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system, to perform cooperative tasks. This is a key aspect in the difference be-
tween human-computer interaction and human-computer-human interaction 
(CSCW).  
This concept was firstly introduced by the object-oriented software engineering 
paradigm [8]. Nowadays, UML 2.0 [11] also uses this approximation. Howev-
er, as it was pointed by [2], the use that Jacobson made of this term could be 
confusing because actor seems to mean the same as role. Constantine indicates 
that, colloquially, ‘actor’ refers to the person playing a part, and ‘role’ refers to 
the part being played. 
The approach we use is closer to Constantine’s one, thus actor does not 
represent the roles played by humans, hardware and other external systems, but 
such humans, hardware and other external systems. 
An actor is a general concept which can be concretized into a group or into an 
individual item. In the same way, an individual item could be concretized into a 
user or an agent (defined later). 

• A group is a set of individual or collective actors which play roles. Such a set 
of actors needs to interact together and to collaborate with each other in order 
to achieve a common objective. Common objectives would not be reachable 
without such collaboration. Groups can also be defined as part of other groups, 
so the whole organization could be seen as the largest group. A group itself can 
play a role. 

• An individual item is a unique actor which plays a role. In other words, it is not 
a set of actors, but just one. 

• A user is a human individual item who interacts with the system. We under-
stand that some other artefacts could also interact with the system, and these ar-
tefacts could not be people. Accordingly, an agent is a non-human individual 
item. All the users are actors. All the agents are actors. But neither all the actors 
are users, nor agents. 

From the description of every participant in the system, the analysis stage will 
be able to identify the different roles to be played by the participants in the system. 

The template to describe the organizational structure of the participants in-
cludes the following metadata: 

• Version, author, sources, and comments metadata have the same meaning that 
the ones in the general template for requirements. 

• Then actors, groups, individual, users, and agents are identified separately. 
• Description outlines how the participants are organized, their hierarchical rela-

tionships, and other associations. 

The template to describe the each participant includes the following metadata: 

• Version, author, sources, and comments metadata have the same meaning that 
the ones in the general template for requirements. 

• Description of the actor. 
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• Supergroups express belonging relationships between actors and groups and 
their relationships. 

• Up-hierarchy and down-hierarchy depict the hierarchical relationships among 
actors. For example, a user could be the boss of another one. 

• Other associations among actors. 
• Capacities. A capacity is an ability or a responsibility associated to an actor, 

which allows him to play certain roles and to perform tasks. Actors have ca-
pacities. Roles could require an actor to have some capacities in order to play 
such a role. 

If the actor to be described is finally a group, it is also necessary to use the fol-
lowing metadata: 

• Common objective. From the definition of group: a group is a set of individual 
or collective actors which play roles. Such a set of actors needs to interact to-
gether and collaborate with each other in order to achieve a common objective. 

• Membership. Since a group is a set of individual or collective actors, member-
ship outlines such relationship. 

• Laws. A law is a rule required by a group. This law conditions which actors 
could belong to the group according to social rules, cultural rules, actor’s ca-
pacities, and so forth. 

4. Conclusions 

In this chapter a proposal to the requirements gathering stage for groupware appli-
cations has been presented. 

The approach extends the proposal of Amador Durán [3] who uses templates to 
gather the information at the very beginning after using traditional techniques such 
as brainstorming or interviews. We have modified, elaborated and extended such 
templates with particular metadata regarding groupware applications. 

The templates and the metadata we propose provides information about the sys-
tem objectives, the information requirements, the non-functional requirements, the 
functional requirements, the organizational structure of the participants in a sys-
tem, and the participants of the system. A participant may be identified as an ac-
tor, a group, or an individual item, i.e. a user or an agent. 

This proposal has been used in a complete process model to collect the re-
quirements of groupware applications in the first stage of the software life cycle: 
requirements gathering. This metadata was integrated in the whole process model. 
Requirements and actors are identified and described in the requirements gather-
ing stage and they are used to identify tasks and roles in the analysis stage. It is an 
automated process which even may generate use case diagrams automatically.  

In this chapter we describe the metadata concerning groupware applications 
that we consider important to specify such particular software. 
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