Web-Agents Project

Description

The project’s sponsor, Prof. Andrés Marín of Carlos III University of Madrid, is involved in the research and development of technology to support Internet-based electronic journalism.  As part of that line of work, he decided to sponsor a project to design and implement a prototype of an artificial journalist agent which would travel across the Internet collecting information related to a certain pre-specified topic, and an artificial cataloguer that would organize all that information in a way that would help a human end user make customized searches for specific data and articles.  The project required the use of state-of-the-art information technologies such as Java, JavaScript, XML, Databases and Agent technology.

Given the objectives of the project, it seemed clear from the beginning that tasks could be structured around two quasi-independent blocks—the journalist agent and the cataloguer—although it was presumed that significant cooperation would be required between the two in order to fine tune the definition of the interfaces and protocols between the two.  

This division of the project into two loosely coupled components that could be assigned to two different teams was interesting from the point of view of investigating distributed teams because (a) it provided a natural way to distribute tasks which, it could be claimed, resembles the kind of task distributions performed in more realistic industry settings, and (b) it still required heavy coordination to solve certain key design aspects.

Participants

The project was thus split into those two task blocks which were assigned to two teams:

1. The first team was located in Leganés, Spain, and was formed by five Carlos III University students who were receiving credit for their participation in the form of “Independent Studies”.  Two of the students were computer science majors and the other three were telecommunications engineering majors.  The former had a stronger background in software development and databases, while the latter were better trained in communications technology and protocols.

2. The second team consisted of six Michigan State University computer science majors who participated in the project as part of a design assignment for an undergraduate course in Collaborative Design taught by Prof. Lionel Ni.

After discussing skills of each the two teams, Porfs. Marín and Ni assigned the Journalist Agent to the MSU team and the Cataloguer to the Carlos III team.

On the Spanish side, doctoral student Mª Carmen Panadero took responsibility for supervising the team’s work, and providing help and resources.

As for the MSU team, they referred their technical questions to Pro. Ni, while the cooperation logistics was facilitated by doctoral student Chyng-Yang Jang.

Summary of events and issues

Timing

One of the key aspects of the project were the different time-lines followed by the two teams. On one hand, Spanish students had exams in February and then had Easter Break from March 27 to April 5. Although they did participate in the set up tasks during March, they did not get up to speed until April. MSU students started right away, in order to meet their class schedule.  MSU students had to structure their work around the rigid deadlines of their class.  Spanish students had no such deadlines, since “Independent Studies” credit can be assigned at any time, whenever the work is completed. 

Dual Sponsorship

Perhaps the most important characteristic of this project in explaining the outcomes is the existence of an unplanned dual sponsorship situation.  Whereas the actual sponsor/client of this project was Prof. Marín, MSU students were clearly working from the beginning to satisfy Prof. Ni’s requirements, and not Prof. Marín’s.  The goal of the Spanish Team was to satisfy the demands of Prof. Marín because, among other things, Prof. Marín was the person who would grant them credit for their work.  Their objectives were therefore aligned with Marín’s because their success in getting the credit depended on Marín’s being satisfied with the result of their work.

By the same token, the MSU students’ main motivation to work on this project was to meet the requirements of an undergraduate class, whose grade would depend, not on their client’s (Marín’s) satisfaction with their product, but on their professor’s (Ni’s) evaluation of their work.  Their concern for the requirements and wishes of the project’s sponsor was a function of how instrumental for their grade they perceived this to be.  

Spanish students perceived that the main goal of Prof. Ni’ class was to explore the process of design itself, and not to learn a specific kind of technology.  So, while Prof. Ni did set up the project based on the initial requirements of Marín, he did not mind the students introducing modifications to those requirements so long as they engaged in the kind of group work that was the focus of the class.  

Consequently, Carlos III students and MSU students ended up working for different sponsors who had different priorities.

Lack of dependency

Another important factor from the point of view of analyzing cooperative behavior is the patterns of interdependencies that may exist between the cooperating parties.  The distribution of resources, resource dependencies and control determine the amount of control that one party can exert onto the other, and the likelihood that cooperative behavior will emerge.  So, in order to understand the dynamics of cooperation in a situation like this, it is important to evaluate what are the resources of value for each party that are controlled by the other party.  

We had initially assumed that access to the project’s sponsor would constitute a valuable resource for both parties, since the project success depended on the extent to which the product would satisfy the sponsor’s requirements.  Furthermore, we had assumed that the Spanish team would hold preferential control over this resource, given their easier access to Prof. Marín.  So, we expected Spanish students to be better informed about the sponsor’s requirements and reactions, and, given the value of this resource to MSU students, we expected this to increase the dependence of MSU students on their Carlos III colleagues.

In a design task, interdependencies also arise whenever a team member requires someone else’s product for his own work.  With respect to design, and given the balance in the distribution of tasks between the two teams, we had anticipated the interdependencies to be well balanced.  The two teams were working on agents which required one another in order to work properly, and therefore, the two would have no choice but to coordinate the definition of the interfaces and protocols.

In practice, however, the interdependencies were much weaker than it had been anticipated.  MSU students could not wait for the Spanish product to be ready because they needed results by the end of April, so they simply created a simplified prototype that would play the role of the Cataloguer and developed their module to fit with that prototype.  By doing this they eliminated any remaining reason to collaborate with the Spanish team, and they felt free to manipulate the specifications of their module.  In addition, as it was mentioned above, they did not perceive any big reason to have to satisfy Marín’s demands.

The Spanish team did not feel a strong dependency on their American counterpart either because they seemed to assume since early on in the project that they would probably have to complete/modify or simply re-do the work of the MSU team in order to fit their (Marín’s specifications) anyway.  As a consequence, the Spanish team did not invest a huge effort in forcing cooperation with the Americans.

Results

MSU students met their class requirements but their work did not contribute towards the requirements of the sponsors because it failed to meet the design specifications.

Spanish students are now working on the entire project by themselves.  Interestingly, they have formed two sub-teams, with a task distribution similar to the original one, the only difference being that they all now have to satisfy the project’s sponsor, prof. Marín, in order to get their credit.

Conclusions

The Web-Agent project suggests a couple of conditions that may be necessary for collaborative behavior to emerge in a distributed team setting:

1. Objective Alignment.  The goals of the parties should at the very least be compatible, if not complementary or even identical, for constructive cooperation to emerge.

2. Resource Interdependency.  Resources under the control of each party should provide some significant value for the other party.  In other words, there has to be a good reason for them to cooperate.

If the two parties follow the same objectives and depend on one another to achieve them, a big effort will be invested in cooperating with one another.  If the objectives are aligned but there is little interdependency, the parties will tend to work independently.  In the interdependency is large but the objectives are not aligned, there will be a conflict, and any conflict-managing strategy (either negotiation or imposition) could arise.  If neither of the two conditions holds, there would be no reason for any of the parties to have anything to do with the other.


Aligned Objectives
Misaligned Objectives

Strong interdependence
Cooperation
Conflict

Weak interdependence
Independent Work
No relationship
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