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Executive Summary 
The requirement analysis conducted during the first months of project has highlighted two 
classes of processes to be supported by the Cooper platform: static (structured) processes and 
dynamic (unstructured) processes. These two classes differ for the predictability at design time 
of the flow of their constituent activities, of possible execution constraints, and of the 
assignment of the activities to specific (groups of) users. As already outlined in Deliverable 1.1 
[C06b]: 

-  Static processes can be envisioned and specified at design time. For example, the Project 
Assignment process in the pre-project phase of the COOPER scenario generally has a 
structured activity flow, since the activities to be tackled by the different actors (project 
definition by teachers, application for projects by students, etc.) adhere to procedures that 
are established by the institution. Therefore flow, synchronizations, constraints and actors 
can be precisely defined at design time. 

-  Dynamic processes still consist of a set of typical and predictable activities for which the 
independent behaviour as “atomic activities” is well-known. However, possible composition 
of such activities and the assignment to actors are not easy to predict at design time, since 
they may depend on users’ choices at enactment-time. Processes in the project 
development phase are examples of dynamic processes: in order to reach a common goals 
(e.g., producing deliverables required by a project milestone), team participants execute 
some cooperation activities, very often based on synchronous communication acts (e.g., 
virtual meetings, chats, audio/video conferences, etc), but the flow of such activities and the 
actors executing them do not follow a standard, predictable policy. 

The need for such two classes of processes comes from the observation that scheduling team 
cooperation activities, in advance and by actors external to the team (e.g., administrators), is 
difficult in its nature [CGV06]. Established groups may indeed vary in interaction style, having 
different preferences about the cooperation paradigm, which therefore cannot be defined a 
priori. Also, within a same group, the interaction and cooperation style may vary along the time, 
following the evolution and the maturity of the team components and of the whole team. 
Therefore, team components should be able to define and personalize their cooperation 
processes.  

Another point to be considered is related to the peculiarities of the three users’ institutions in 
Cooper. Some well-established processes can still be recognized in the two Cooper academic 
institutions (ASP and ALaRI) as well as in CoWare, especially as far as the pre-project activities 
are concerned. The CoWare domain however seems to be particularly based on dynamic 
processes. As emerging from the deliverable D5.1 [C06a], the Coware team work has a 
different nature: i) team members’ activities are particularly centred on knowledge access and 
sharing; ii) very often they do not adhere to rigid schedules; iii) teams especially demand for an 
environment where they can define dedicated training agendas to fulfil the very different 
backgrounds and skills of team components. 
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Given such premises, besides supporting the design and execution of static processes, the 
Cooper platform needs some functionality to allow the final users, in particular team members, 
to define their personalized dynamic processes. Therefore:  

-  Workflow concepts and technologies illustrated in the Deliverables D1.1 [C06b] and D4.1 
[C06c] will be used for the specification and the management of static processes, such as 
those occurring during the pre-project phase (e.g., project definition, project assignment) 
and during the evaluation at the end of the project.  

-  Since the variability of the team cooperation strategies makes it difficult to adopt the same 
methods and technologies for the management of project development processes, we have 
envisioned a module in the Cooper platform that allows team members to define their own 
dynamic processes by composing some atomic actions generally adopted for team 
cooperation.   We have also defined mechanisms for supporting the execution of such 
processes, granting their evolution according to some specified constraints. 

This deliverable therefore illustrates the specification of some static processes already emerged 
from the requirement analysis conducted within the Cooper user institutions. It also describes 
the mechanisms and concepts behind the definition and the execution of dynamic processes. In 
particular:  

-  Chapter 1 describes the overall organization of the Cooper platform and highlights the main 
supported functions; 

-  Chapter 2 illustrates the specification of data supporting the definition and the execution of 
processes (both static and dynamic); 

-  Chapter 3 introduces the specification of well-established static processes already 
recognized within the users’ institutions; 

-  Chapter 4 describes the mechanisms for the definition and the execution of dynamic 
processes; 

-  Chapter 5 illustrates the mechanisms that allow us to monitor the groupware activities 
executed by team members; 

-  Chapter 6 finally outlines our conclusions and the next steps to be addressed in the WP1. 
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1 The Organization of the Cooperative Environment 
In order to design the Cooper platform and the supported processes, we have adopted the 
design method described in the deliverable D1.1 [C06b] and the technology described in the 
deliverable D4.1 [C06c]. More specifically, a first prototype of the platform has been developed 
using WebML for the design of the hypertext front-end and for the design of processes, and the 
WebRatio tool has been adopted for generating a running application from the WebML 
specifications. The prototype provides us with a proof of concepts to validate the initial design 
choices with the other project partners and in particular with the users’ institutions.  

According to the WebML methodology, for each user role a site view is provided, which is an 
application module supporting the role activity. The detailed organization of each site view 
depends on the specific needs and tasks of the addressed users. However, in order to support 
team-work specific activities, each site view includes: 

-  The area Wor ki ng Ar ea (see Figure 1), which allows users to access the cooperation 
functionality made available by the Cooper platform. Once entering the area, users see the 
list of pending activities they have been enrolled to (To Do l i st  page) in the context of 
some (static or dynamic) processes previously defined; they can therefore start the 
execution of such activities. They can also invoke some activities that are typical of team 
working and cooperation. The activities currently available are related to synchronous and 
asynchronous communication services (within the Channel s sub-area) as described in 
[C06c], and to other functions for Teamwor k Pl anni ng, Resour ce Management , 
Revi ew, Vot i ng and Assessment . The set of such activities is still under discussion, in 
order to identify further cooperative functions to be provided. 

-  The area Pr ocess Def i ni t i on,  which allows users to define dynamically their own 
cooperation processes. 

-  The area Act i v i t y Moni t or i ng, which allows users to access log data about the team 
members’ activities. The history data that can be accessed in such area will depend on the 
users’ access right. 

-  The area Reposi t or y,  which allows users to access the resource repository. The 
organization of such area is still preliminary, since it will depend from the results of WP3 
(expected in month 11). 

 

Figure 1 The working environment where users can perform teamwork activities. 
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In the following chapters we will concentrate on the design of processes (both static and 
dynamic), which has effect on the areas Wor ki ng Ar ea and Pr ocess Def i ni t i on. We will 
also show how activities can be monitored by means of logging mechanisms accessible into the 
area Act i v i t y Moni t or i ng.  
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2 Process MetaData 
In order to manage both static and dynamic processes, the data schema representing the 
domain information is extended with a set of objects (namely, entities and relationships) 
describing some meta-data for tracking the execution of the business process, both for logging 
and for constraints evaluation purposes. 

In the deliverable D1.1 [C06b] we have already described the extensions in the application data 
source needed to store the meta-data for the execution of static processes. Figure 2 illustrates 
the entities enriching the application data source: the Case entity stores the information about 
each execution of a process, while the Act i v i t y entity stores the status of each activity 
instance executed within a given process (ready, running, suspended, ended). Each activity 
belongs to a single case. Connections to user and application data can be added, at the 
purpose of associating domain information to the process execution. A typical need indeed 
consists in the specification of the assignment of application objects to activity instances and in 
the tracking of the relation between an activity and its executor (a User). 

 

Figure 2. Workflow meta-data added to the data model. 

The management of dynamic processes requires further extensions. 

As illustrated in Figure 3, besides the entities storing data about the execution of processes and 
activities, some further entities are required for representing the model of the dynamic 
processes, as dynamically defined by users. In particular: 

-  The entity Cooper  Act i v i t y represents the set of activities that can be used for the 
composition of dynamic processes. As better illustrated in Chapter 3, we are now 
implementing a library of pre-coded atomic activities to be used for the composition of 
groupware dynamic processes. 

-  The entity Pr ocess represents the created dynamic processes. 

-  The entity Pr ocessAct i v i t y represents the activities that the users select from the 
activity library to compose dynamic processes. For each activity, some execution 
constraints are also represented, such as the kind of parallelism for the synchronization with 
other activities in a same process step (Synchr oni zat i on attribute), and the possible 
assignment of the activity to multiple users (User Par al l el i sm) . 

-  The ring relationship defined over the entity Pr ocessAct i v i t y represents the 
next/previous associations between activities in different process phases. Each phase is 
delimited by a synchronization point. All the activities in one phase are next/previous with 
respect to all the activities in the previous/next phase (if any). During the process execution, 
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this relationship allows one to verify precedence and parallelism constraints expressed 
during the process definition. 

-  The entity Pr ocessResour ce represents possible resources associated to a process 
activity, on which the activity-enrolled users are required to operate. Pr ocessResour ce is 
part of the process definition metadata; as such, this entity just represents resource 
descriptors, created when the process is defined. At this time, the actual resource on which 
the activity will operate might still be unknown. Actual resources are then represented by the 
entity Resour ce, which is related to documents, messages, wikies, etc. collected into the 
knowledge repository. The relationship between Pr ocessResour ce and Resour ce 
represents the mapping between the resource descriptors and the resources actually used 
during the activity execution. 
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Figure 3. Further data model extensions required for the definition and the execution of dynamic processes. 
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3 Static Processes 
In this chapter, we will illustrate the specification of some static processes, as deriving from the 
requirements described in the deliverable D5.1 [C06a].  

Figure 4 illustrates the overall (static) process driving the project lifecycle. After the initial 
activities for Project Definition and Project Assignment, the Project Development follows, during 
which team members cooperate to produce some expected deliverables. During Evaluation, 
project results are then judged and evaluations are made visible to the teams.  

The previous activities are composite and are driven by sub-processes that, depending on the 
project phase, can be either static or dynamic. In particular, Project Definition, Project 
Assignment and Evaluation adhere to well-established procedures, that can be modelled as 
static (sub-)processes. This chapter therefore will illustrate their specification. Project 
Development is instead characterized by variable procedures, for which we assume the 
adoption of user-defined dynamic processes, as we will better illustrat in the following chapter. 

 

Figure 4. The process driving the project life-cycle. 

The three static processes discussed in this chapter are first specified at a high level of 
abstraction, using the BPMN notation. This modelling is supported by the visual editor of 
business process diagrams based on the BPMN notation [B06]. This tool also includes a set of 
model transformations from BPMN workflow diagrams to WebML hypertext diagrams that 
allows fast generation of site skeletons implementing the specified business process. Such 
skeletons can be then modified by the application designer that is however relieved from the 
time-consuming and error-prone task of specifying all the details of the workflow constraints.  

We envision that the detailed specification of the workflow hypertext will be performed during 
the forthcoming personalization of the Cooper platform within the three users’ institutions. This 
activity will also allow us to address possible deviations of the procedures adopted in each user 
institution with respect to the process models that we are specifying in this chapter.  More 
specifically, since the specification of the three processes reported  in this chapter is particularly 
suited for the academic domain, i.e., for ASP and ALaRI institutions, we expect that detailing 
the initial skeletons will also allow us to identify and address possible different paradigms 
occurring in the CoWare domain. 

3.1 Project Definition  

The Pr oj ect  Def i ni t i on process is related to the selection of the projects to be assigned 
to teams, on the basis of some submitted proposals. 

Figure 5 represents the BPMN specification of such a process, and highlights the different 
process activities and the different actors executing them. The represented diagram has been 
sketched through the BPMN editor [B06]. 
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Project proposal activities require the users (Faculty members and/or Industrial Collaborators) 
to submit a project description including an outline of the project tasks and the required 
competencies. The project description may also include assessment criteria and performance 
indicators, so as to clarify from the beginning the procedure along which the project outcomes 
will be evaluated. The project description is a data object that is created during this phase 
and is then analyzed and commented during the following process phase. 

As resulting from the Deliverable D5.1 [C06a], the comment activities executed by Faculties 
and Scientific Councilors may also require some negotiation with the project proposers. Such 
activities are not explicitly specified in the process, because they are generally executed by 
means of “not planned” synchronous communication acts, that in the Cooper platform will be 
supported by the communication tools accessible into the “My Working Area” module. However, 
based on the undertaken discussions, the Scientific Council and the Faculty are able to 
comment the received project proposals, expressing their opinion about their acceptance or 
rejection. The Scientific Director then issues the final decision about the accepted projects.  

 

Figure 5. BPMN specification of the Project Definition process. 

Based on the BPMN business model reported in Figure 5, the BPMN-WebML translator 
embedded into the modeling tool produces an “in-the-large” WebML specification, consisting of 
a site view for each involved actor. Each site view will include several Activity areas (marked 
with a “A” label), one for each activity the actor is required to execute. Process links [C06c] are 
used for the process execution control. 

Figure 6 represents a portion of the schema automatically generated from the BPMN diagram 
reported in Figure 5. The schema represents the organization of the hypertext supporting the 
Staff activities. A similar specification, not reported here for brevity, is automatically generated 
also for the other lanes of the process.  
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Figure 6. In-the-large WebML specification for the front-end supporting the Project Definition activities to be 
executed by the Staff members. 

In the Home Page the users see the list of all their pending activities. During the process 
execution, such list is updated according to the activities that at each step become “ready”. 
Depending on the activity chosen from the list, the user is redirected to one of the two activity 
areas (the green ones), which group pages supporting the activity execution.  

As can be noted, the generated schema does not include a detailed specification of pages, 
page contents and navigation.  Such a specification is indeed supposed to express the process 
control logic, and to be enriched with detailed hypertext elements during the successive design 
phases. 

3.2 Project Assignment 

Figure 7 represents the BPMN specification of the Project Assignment process. 
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Figure 7. BPMN specification of the Project Assignment  process. 

The staff starts the process by publishing the list of the projects selected during the Project 
Definition process. Students are therefore able to apply for such projects. The Scientific 
Council, the Industrial Collaborators and Faculties evaluate the students’ applications and 
suggest the team composition. Such activity may also include the identification of some 
candidates among team members to play some specific roles (e.g., budget responsible). The 
Scientific Council thus approves the evaluations, so the staff is able to publish the team 
descriptions. 

Figure 8 and Figure 9 represents the in-the-large organization of the hypertext front-ends that 
support the Project Assignment activities respectively for Students and Scientific Council 
members. 

 

Figure 8. In-the-large WebML specification for the front-end supporting the Project Assignment activities executed by 
Students. 

 

Figure 9. In-the-large WebML specification for the front-end supporting the Project Assignment activities executed by 
the Scientific Council. 

3.3 Project Evaluation 

Figure 10 represents the BPMN specification of the Project Evaluation process. 
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The process is initiated by students, who upload the project results on the platform, thus 
submitting them for evaluation. The tutors evaluate the submitted materials and express their 
evaluation by writing a report OR by filling-in a questionnaire (such alternative is represented in 
the BPMN schema by means of an OR split gateway). On the basis of the reports and/or the 
questionnaires submitted by tutors (these are activities data objects), the scientific committee 
issues the final decision and uploads the final grades, making them visible to the students. In 
the final process activity, then students fill-in a feedback questionnaire. 

 

Figure 10. BPMN specification of the Project Evaluation process 

Figure 10 represents the in-the-large organization of the hypertext supporting the Tutor activity, 
as automatically generated from the BPMN diagram of Figure 10.  

 

 

Figure 11. In-the-large WebML specification for the front-end supporting the Tutor activities in the Project Evaluation 
process. 
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4 Dynamic Processes 
Scheduling team cooperation activities for project development, in advance and by actors 
external to the team (e.g., administrators), is difficult in its nature. In cooperative environments, 
user activities are driven by a common goal – not by a common procedure. Very often, the 
plans and the processes to follow are the result of some consensus after discussions between 
the team members. Cooperation processes are thus user-driven [CGV06], since they may vary 
along the different teams, in accordance with the interaction style preferred by the team 
components. Additionally, within a same group, the interaction and cooperation style may vary 
along the time, following the evolution and the maturity of the team components and of the 
whole team. Therefore, a cooperative environment should allow team components to: 

-  Invoke some cooperation activities, supporting both the (synchronous and 
asynchronous) communication within the team and the organization and scheduling of the 
team tasks. 

-  Define personalized cooperation processes, to drive the cooperation activities of team 
members working on some common goals. 

-  Easily modify the planned processes, to cope with the evolution of individuals as well as 
of the whole team. 

The previous observations motivate the need for atomic actions and dynamic processes within 
the Cooper platform. The following sections will introduce the platform functions that allow team 
members to cooperate, either by invoking some single cooperation activities, or by composing 
such atomic activities into dynamically defined processes. 

4.1 Atomic Actions Library 

Supporting cooperation activities requires the availability of a library of atomic actions, i.e., a set 
of pre-coded activities that the user can either invoke as stand-alone actions or compose to 
structure dynamic processes. 

The concept of atomic action has arisen from the recognition of patterns in teamwork to be 
carried out in the COOPER environment. In fact, while project work is carried out, certain 
actions are likely to be performed more than once and by more than one group. In the 
framework of the COOPER platform, with its emphasis on, and heritage from workflow design, 
atomic actions are therefore small pieces of workflows, which are recurrent within several 
cooperation processes.  

Atomic actions adhere to the following definition: 

1. Are performed on a regular basis; 

2. May involve individual or group activities and may be started by an individual or a group; 

3. Use one or more of the services that are integrated in the COOPER platform; 

4. They are formulated so as they can be easily composed into dynamic processes 
supporting the completion of some cooperative tasks involving several actors with some 
constraints. 

The current set of atomic actions is reported in Table 1. We are however still trying to expand 
such set, to reflect further cooperation requirements emerging from the other WPs, and in 
particular those about assessment in WP2. 
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CCOPERATION ACTIVITIES ATOMIC ACTIONS 

Communication 

-  Create chat room 

-  Open chat session 

-  Moderate a chat session 

-  Join chat session 

-  Open VOI meeting  

-  Moderate VOI meeting 

-  Join VOI meeting 

-  Make a VOI call 

-  Open video-conference 

-  Moderate video-conference 

-  Join video-conference 

-  Open co-browsing activity 

-  Moderate co-browsing activity 

-  Join co-browsing activity 

-  Open forum  

-  Open forum thread 

-  Moderate thread  

-  Send message/comment 

-  Define/ Modify wiki 

Teamwork Planning -  Assign roles 

-  Collect team member competencies 

-  Define tasks  

-  Assign tasks 

-  Agree on task division 

-  Define milestones 

-  Define deliverables 

-  Plan assessment 

Resource Management -  Publish resource 

-  Acquire resource 

-  Route resource  

Review -  Create a review report  

-  Assign a resource to reviewers 

-  Submit a review on a resource 

Voting -  Define a voting question 

-  Submit a vote 

-  Summarize voting results 

Assessment -  Define assessment criteria 

-  Define performance indicators  

Table 1. The atomic actions, classified according to the cooperation activity they are related to. 
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In order to facilitate the selection of such actions by users, both when they are used as single 
actions, and when they are composed into dynamic processes, we have classified them 
according to the main cooperation activities they are related to. The current identified 
categories are: 

-  Communication: this category groups all the actions related to synchronous and 
asynchronous communications. 

-  Teamwork planning: actions in this category support the organization and the scheduling 
of the team activities. 

-  Resource management: this category refers to actions for publishing, accessing or also 
recommending resources (i.e., documents, forum messages, wikies, etc.) stored into the 
knowledge repository. 

-  Review: this category groups some reviewing activities, which team members are very 
often required to perform to evaluate the (intermediate) results of the team activities. 

-  Voting: actions in this category allow team members to define polls, to vote for some 
defined polls, and also to summarize poll results. 

-  Assessment: the activities in this category support the assessment of team members, for 
themselves and also in the context of the project team. 

As highlighted in Figure 12, atomic actions can be invoked as single activities in the area 
Wor ki ng Ar ea. The area Pr ocess Def i ni t i on then allows the users to compose atomic 
actions into dynamic processes. The dynamic process composition will be better illustrated in 
Section 4.2. 

 

 

Figure 12. Invoking atomic actions into the Working Area. 

4.1.1 Certified Templates 

Based upon the atomic “technical” activities previously listed, it is also possible to compose 
small “processes templates” that correspond to “pedagogically sensible”, well-known 
combinations of atomic activities, such as some well-know  procedures for Reviewing, Voting, 
Presenting Documents Coaching, Brainstorming, Assessing individuals and teams, etc. 
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The idea is that for instance “Voting” may require assigning a role to some team members, e.g., 
certifiers (Assi gn Rol e activity), then building a form according to a specific voting procedure 
and sending it to all members (Submi t  a Vot i ng Quest i on activity), collecting and 
evaluating the submitted votes (Summar i ze vot i ng r esul t s activity), and then disclosing 
the results to voters (Send message activity or Publ i sh Resour ce activity). This 
composition of activities corresponds to a standard “certified” procedure that can be “published” 
within the library of available actions.  

As a result, the library will be composed of both atomic actions and certified templates, the 
latter being some macros resulting from the recognition of patterns of cooperation. It should 
then be possible to combine a template with one another.   

4.2 Dynamic Process Definition 

Giving teams the possibility to define their processes implies that for each identified atomic 
action a corresponding hypertext area be already defined; the pages in this area shall allow 
users to accomplish the required operations. For example, given the Publ i sh Resour ce 
activity, an area is defined where some pages allow the users to upload a resource, e.g., a 
document, and to set the resource access rights (i.e., which user will get access to it). 

All the areas corresponding to atomic actions are contained within a unique WebML module, 
which implements the activity library. This module also includes an area that allows users to 
compose their processes.  

Process composition proceeds by selecting activities, actors, resources and execution 
constraints. A process can be characterized by different phases. In the simplest case, each 
phase include one single activity assigned to an individual actor or to several actors, or multiple 
parallel activities, in turn assigned to one or several actors. Our approach also allows for more 
complex solutions in which phases can recursively include sub-phases arbitrarily composed of 
atomic actions. 

Each (sub-)phase is delimited by some synchronization gateways, which express some 
parallelism constraints over the (possible) different activities in that phase. Given an activity, 
some constraints are also required to synchronize multiple actors enrolled for that activity. 
Process definition thus requires users to express two kinds of constraints: 

·  User parallelism constraints over a single activity: when a same activity is assigned to 
several actors, such constraints allows one to specify that, in order for the activity to be 
completed, ALL the actors must execute them (AND), AT LEAST one actor must 
execute an activity instance (OR split), ONLY ONE actor must execute an activity 
instance. 

·  Activity parallelism constraints over multiple activities: when in a given process phase 
multiple activities must be executed in parallel, then it is possible to specify whether ALL 
the activities must be ended in order to proceed with the process (AND split/AND join), 
at least one activity must be executed (OR split/OR join), ONLY ONE activity must be 
executed (XOR split/XOR join). 

The definition of a process phase requires the user to perform the following steps: 

1. Select one activity or a group of activity from the library; 

2. In case of groups of activities, select one kind of activity parallelism; 
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3. The user then assigns each of the selected activities to the team components (one or more 
depending whether the activity is an individual or a group activity); in case of group activity 
the user is also required to select one kind of user parallelism. 

4. The user might also specify possible resources that are the objects on which process 
activities operate and that in some cases represent the documental flow between different 
process phases. In some cases, such resources are the object of cooperation; they are 
therefore they must be “shared” by different users and along different activities. 

If a process is composed of multiple phases, than the above definition steps must be iterated 
until the definition of all the phases – and their possible nested sub-phases – is covered. 

4.2.1 Defining a New Process 

Figure 13 – 16 show the rendition and the model for the Web pages supporting the execution of 
the previous steps. As shown in Figure 13, when entering the process management area, the 
user sees the list of the processes s/he has already defined. S/He can thus delete a process, 
access the details of each process and, if needed, modify its definition, or s/he can activate a 
process not yet running. S/He can also start the creation of a new process. In this case s/he is 
required to fill in a form with the process name and description. Then s/he proceeds with the 
process activities composition. 

c)

Visualization of the defined
processes and process deletion

Process
creation

a) b)

 

Figure 13. Accessing and creating processes. 
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Figure 14 illustrate the definition of a new activity in a process phase. The user selects the type 
of activity (e.g., Upload of a document) and also enters a short description. S/He is then 
required to assign the activity to one single user (a) or to a group of users (b). In the last case, 
the user is also required to indicate the kind of user parallelism. Figure 15 then shows the page 
where the user can specify the activity parallelism for a group of parallel activities in a given 
phase.  Activity definition finally requires the association of some resources to the activity, for 
managing possible documental flows which are very often required in cooperation processes. 

a)

c)b)

 

Figure 14. Activity creation and user enrolment. 
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Figure 15. Specifying parallelism constraints for a group of activities. 

 
Figure 16. The operation chain for the storage of the activity metadata. 

The information about the activity definition, parallelism constraints and association of 
resources is stored within the data source, in the Process Execution Model entities (see 
Chapter 2). Figure 16 shows the operation chain for storing the activity metadata. Once an 
activity and its assignment to users have been defined, a new instance for the entity Pr ocess 
Act i v i t y is created (Cr eat e Act i v i t y operation). For each new activity, parallelism 
constraints (both user and activity parallelism) are also stored. The activity is then associated to 
the enrolled users (Connect  Act i v i t y- User  operation). It is also connected to the previous 
activity in the process, if any (Connect  Pr evi ous- Next  operation), so as to store 
information about the temporal order for activity execution. The previous chain also creates 
resource descriptors, in case the created activity operates over some resources. 
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4.2.2 Modifying a Process 

Once a process has been defined, it is also possible to revise its definition, by modifying or 
deleting its activities or the assignment of activities to users. If the process is not running, any 
activity can be modified. Once the process is running, modification is allowed only for the 
activities not yet started. 

 

Figure 17. The page for modifying or deleting a process activity. 

4.2.3 Creating a Process Template 

As illustrated in Figure 18, it is also possible to create process templates, i.e., process models, 
which are independent from specific teams and specific actors executing the process activities. 
The template just defines the temporal sequence of activities and possible activity 
synchronization constraints, omitting the assignment of activities to users.  

Once defined, templates can be used for the definition of processes.  
The definition of a new process starting from a template just implies the specification of the 
process actors for each activity in the template. 

It is worth noting that this function enables the creation of certified templates already introduced 
in Section 4.1.1 
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Figure 18. Process template creation. 

4.3 Process Execution 

Executing processes dynamically corresponds to providing users involved in the process with 
links to the areas where they can execute the process activities. In terms of process control by 
the application, this means identifying at run-time the next activity to be accomplished by some 
users, according to the constraints represented in the process execution metadata, and 
providing users with some links pointing to the corresponding area. 

Figure 19 illustrate the WebML specification of such mechanisms. In particular, in user’s Home 
Page shows the list of the pending activities, i.e., activity whose status= “ready”. The user 
selects one activity, thus the activity status becomes “running”, and s/he is redirected towards 
the area where the activity can be executed. When the activity ends, the application update the 
activity status, and also selects the next activity to be started, based on the process definition. 
This selection is operated by querying the ring relationship over the entity ProcessActivity, ehich 
stores the temporal order of the process activity. The selector also check for possible 
constraints, e.g., whether all the parallel activities in the phase have status=”ended”. 

In summary, some operation chains, modifying the status of the activities and of the process for 
reflecting their evolution, and for verifying possible constraints implement the semantics of the 
process links defined for the definition of static processes (see deliverable D4.1 [C06c]), with 
the difference that both the selection of the next activity and the identification of the constraints 
to be verified need to be dynamically discovered every time an activity reach a new state. The 
process links instead already include the specification of the next activity and also trigger the 
verification of some constraints. 
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Figure 19. The WebML schema for the operations needed for starting an activity. 
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5 Activity Logging 
In order to enable the monitoring of the team activities, the entity Hi st or y is introduced to 
enrich history data (Figure 20). This entity is associated with the entities Act i v i t y and User , 
since each History instance represents the execution of an activity by a given user.  

 

Figure 20. Data Schema extension for the representation of history data. 

During the execution of the application, every time an activity is executed, an operation stores 
the history data. Figure 21 for example represent the creation of a History instance (by means 
of he Cr eat e Hi st or y operation), representing the user action of uploading a document. The 
operation stores data about the activity performed by the user (Act i v i t yType), and the 
timestamp (Dat e and Hour ). It also associates the newly created instance with the 
corresponding User and Activity instances. 

 

 

Figure 21. The specification of the history data storage. 

Once stored, such data can be accessed in an application area (Act i v i t y Moni t or i ng), 
which allows the enrolled users (generally a tutor or a teacher monitoring the team activities) to 
see the history organized by activity type (Figure 22a), or by teams and by users (Figure 22b), 
or to perform a search (Figure 22c) by specifying a time interval or an activity type. 
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a)

b)

c)  

Figure 22. Pages for activity monitoring. 
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6 Conclusions 

This deliverable has discussed the design of processes supporting cooperative activities in the 
Cooper platform. The process specifications that we have illustrated cover the requirements 
collected through the analyses conducted within in the users’ institutions; they also reflect some 
recognized characteristics of cooperative processes. 

As future work, we expect to refine the specifications of static processes and the library of 
atomic actions for dynamic processes composition. In particular, we plan to: 

-  Enrich processes by considering the results of some ongoing project activities. More 
specifically, although some issues have already been considered, we expect to improve the 
coverage of activities for assessment (WP2) and knowledge sharing (WP3). 

-  Personalize the current platform design with respect to specific needs in the three users’ 
institutions. 

-  Verify the validity of our design, and evaluate the usability of the resulting cooperation 
environment, by deploying the platform at the users’ institutions and collecting users’ 
feedback. 
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