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Abstract: The main goal for developing an information system at the Engineering Faculty of Porto University (FEUP) was to enable faster access and dissemination of scholar, scientific, technical and other info-resources, stimulating a stronger collaboration among members of our academic community. The second, but equally important goal, was the possibility to increase the connection and the interaction with other higher education institutions and with industries, especially in the northern region of Portugal.

In this work, we describe how current technology and some initial effort put on planning enabled to start the project of renewing the information system at FEUP (SiFEUP). Although the development of SiFEUP is not yet complete, some noticeable differences can be already identified and will be herein pointed out. The mechanisms considered to measure the usefulness of what is being produced are also outlined.

1 Institutional Environment
1.1 Background

Descending from the Polytechnic Academy created in 1837, FEUP is nowadays a prestigious public institution concerning the national teaching and research of Engineering. When the University of Porto was created, in 22th March 1911, the Science Faculty substituted the Polytechnic Academy. An engineering course was offered within the curricula. Later, in 1915, this course became autonomous giving birth to the Technical Faculty. The present name of Faculdade de Engenharia was adopted in 1926. 

The University of Porto is, at present, the largest university of Portugal, with approximately 22,000 students, 1,800 teaching staff (760 with a PhD) and 1,000 administrative, technical and auxiliary staff. FEUP is itself the biggest Faculty of the University of Porto, with near 5,000 students and 400 teaching staff, 240 with a PhD. FEUP possesses scientific, educational, administrative and financial autonomy and presents a departmental structure, composed of six areas, and several central services to support its activities. This organisation is depicted on Figure 1.

Presently FEUP offers eight undergraduate courses, 15 MSc and 8 scientific areas for PhD degrees. 

Besides teaching, the Faculty carries on research activities and renders services through 9 research centres and 12 interface institutes. These R&D infrastructures account for many national and international projects being simultaneously an excellent back-up for MSc and PhD work (near 400 and 300 respectively, at present). These organs have important connections to industries, particularly in the northern Portugal, optimising the scientific, technical, human and material potential of the Faculty towards the development of applied (and also fundamental) research.
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Figure 1. FEUP Functional Organisation

1.2 Communication Facilities and Library Information Resources

The Engineering Faculty local area network, FEUPnet, is an Ethernet IEEE 802.3 network installed in the campus by the Computer Centre (CICA), in December 1989. The backbone consists of coaxial segments in the several FEUP buildings and fibre optic cables that interconnect these buildings in a star topology. An appropriate switch/router provides for each building a bandwidth of 10 Mb/sec. The number of nodes connected to the FEUPnet has blown up since the early nineties. At present there are near 1300 nodes within the twelve class C networks that make up the FEUPnet. These nodes comprise a central cluster with seven UNIX servers, plus several departmental NT and UNIX servers, computer labs with NT workstations and X-terminals, personal microcomputers, terminal servers, printers and CD-ROM towers, widely spread within the different buildings. 

Everyone at FEUP can share network resources and gain full access to the Internet. A 1.44 Mb/sec channel connects the local FEUPnet to the national communication network, RCCN. This channel is currently being upgraded to 4 Mb/sec to guarantee a 1.5 Mb/s bandwidth to the 234 middle and secondary schools that are going to be connected to FEUP in the near future. This project, on the behalf of the Portuguese Science and Technology Ministry, aims to offer, during this year, Internet connectivity to the middle and secondary schools, bringing them to the era of global networking and virtual collaborative communities. 

Besides being accessible through the Internet, users may access the FEUPnet using traditional analogue telephone lines and ISDN. Near 400 of FEUP students use these facilities to do remote work and access the information resources available, namely those offered by the Library. Although the Library focus is on the internal resources ( more or less fifty thousand books, eight hundred periodical titles, CD-ROMs, videocassettes, iconography material, maps, etc. ( the registration of external, and mainly electronic resources, is also being done. 

Both the Computer Centre and the Library are strongly engaged with the development of the information system of the faculty. The Computer Centre has the responsibility of the SiFEUP project and houses its core team, which congregates the following competencies: information manager, system manager, database administrator, Web programmer, database programmer, designer and data entry operator.

2 SiFEUP: Strategic and Implementation Plans

In the past, a multiplicity of autonomous and disconnected subsystems has been developed within our institution. These subsystems include, among others, applications to control human resources, student records, accounting, R&D projects and publications. These subsystems present important voids preventing the existence of a coherent environment and the automation of a significant number of functions. 

The initiative of creating an information system to enable faster access and dissemination of scholar, scientific, technical and other info-resources, stimulating a stronger collaboration among members of the academic community within FEUP and other higher education institutions, as well as with industries, was taken by the faculty direction board in 1996. Its strong commitment with the project was essential to make it possible. In effect, the different departments and R&D units within FEUP have large freedom in managing their resources and a high level influence is necessary to push towards the development of an integrated campus wide information system. 

To accomplish this task, the direction board formed a working team whose main motivation was to find a balance between the development of an articulated system, moving towards full integration, and the incentives to the information providers within FEUP to creatively produce and disseminate info-resources.

The starting point has been the elaboration of a document with a survey of the status of the information system in FEUP and its intended evolution. The model of information space considered has three dimensions: (1) information providers; (2) information resources; and (3) information end-users.

It was decided that only the elements of the academic community, the units of the FEUP organisation structure, the courses, and the outside partners could maintain info-resources of their own in the system. The decision that only officially recognised units within FEUP could be information providers for the SiFEUP was essential to define the overall high-level organisation of the system (see Fig.2).

The information resources (info-resources) accommodate a wide variety of information types and must integrate multiple sources and repositories, namely the Library sources, several network databases, and Internet resources (e.g. Netnews). 

The end-users belong mainly to the internal academic community, although users at other R&D institutions and industries, particularly on the north of Portugal, are also important consumers. The general national and international publics are the ultimate end-users of the SiFEUP. Concerning end-users, different levels must be recognised, both internal and externally, to which different permissions of access to the system must be assigned.  
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Figure 2. Subsystems in SiFEUP.
Some of the most important objectives of SiFEUP are:

(1)
To store and recover institutional legal data (e.g. financial and employee data);

(2)
To increase internal communication effectiveness ( one-to-many (diffusion), many-to-one (recovery), one-to-one (transfer);

(3)
To offer to the institutional managers, at different levels, a decision support system;

(4)
To continually increase educational quality, giving to the students information about the school, course plans, bibliographic and computational resources, research and social activities, and support services;

(5)
To create on-line educational materials, namely to gain recognition as a centre of excellence on new learning techniques and to promote open access to education and provision for distant learning;

(6)
To support R&D activities, in particular to help resource discovery and diffusion of research results;

(7)
To provide the needed information about the current FEUP activities to the educational and industrial partners, as well as to the general public, establishing an Internet presence in accordance with the institutional mission.

Once the objectives identified, other aspects were accounted for in the system development, including:

(1) The system is quite large, the information is dynamic and presents different validation periods;

(2) The system growth is expected to be fast;

(3) The info-structure accommodates a wide variety of information types, like text, tables, graphics, images, audio and video data;

(4) Besides Portuguese, the info-resources must also be available in English;

(5) The system must be flexible and modular. New components must be easily incorporated,  such as new types of info-resources, new information providers, or new facilities needed by the end-users; 

(6) The diversity of information providers is large, implying a disciplined intervention;

(7) Sensible information, like student marks and financial data, must be secure. 

To organise the information space understandably the system must prevail the end-user. This means that the framework facilities and functions should be brought into the system by the specific needs of the end-users, that should not be forced to understand the full organisation of the space. Besides, the system should be integrated into the user’s computing environment to make simple the integration of data from the end-users applications.

The Web technology, mainly because of its simplicity, availability and versatility, was chosen to join up the different components of the SiFEUP. The Web is the ultimate interactive end-user interface with the information system. 

The Web, however, is oriented towards informal browsing in related documents. It's not an efficient mean to discover resources of interest. Without this ability end-users perceive only a limited fraction of the full potential for sharing resources and do collaborative work. Database systems have already successfully addressed this problem and the SiFEUP make use of their potential.

The information system coherence has thus two modes: the consolidation of the structured data by a relational database and the information access by Web browsers. 

The information system involves an important part of unstructured data, organised within a framework supported by a central working team. Within this framework, FEUP information providers build their own info-resources and facilities without bureaucratic constraints, according to their preferences and specific goals.

For instance, the basic information relative to the FEUP departments is structured data easily searchable using pre-defined criteria. The database itself contains the URL of the HTML pages designed and maintained by each department own team.

In order to ensure maximum security concerning sensitive data, like student marks and financial data, separate databases are maintained on servers in isolated networks. Periodic downloads of them are done to the SiFEUP.

3. Current Status and Evaluation

The project started with the elaboration of a comprehensive report establishing the logical subsystems and the general architecture. This document is not too detailed, so that space enough is left for further specification. It works as a framework where the permanent requests, coming from very different sectors, are put in context, helping to establish priorities in the corresponding answers. 

The following example illustrates the importance of this plan. The Psychologist, in charge of the Student Support Office, wanted to build an application to support a kind of informal Employment Agency for last year students. The problem was to organise and communicate employer requests and student offers, taking into account competencies and preferences. Normally a standalone program would be built and placed it in a desktop computer of the requesting service. The interested people would then fill another form, repeating lots of data already given at several other desks in the Faculty. 

An effort was done to integrate this new facility in the SiFEUP. As a topic called Former Students was former included, it was realised that the Employment Agency could have permanently updated information on identification and academic performance, not only of the students contacting the project desk but also of all the students in the school. The goals of the application were amplified to include the follow-up of the professional career of the former students in order to evaluate the actual impact of our courses in the community and to stimulate a sustained contact with them, which could be complemented by permanent education programs.

The application is now working, as part of the SiFEUP, benefiting from the common database and, at the same time, adding value to it by enabling future correlation's and studies. 

Although only a relatively small number of the planned components are already available, some improvement is thus noticeable.

(1) The main current problems are:
(2) The lack of technical staff. This delays the release of new components. In fact, most of the development effort comes from students working as temporary collaborators or within curricular projects; 

(3) The need to increase co-operation between the FEUP units. The policy of assigning the responsibility of keeping the data updated to the corresponding unit requires a co-operation that is not always easy to obtain. As happens with every organisational change, there are habits to modify and different models and perspectives about the institution to acquire.

The measure of the adequacy of the SiFEUP becomes fully significant only in the framework of an evaluation of the performance of the Faculty itself. This global evaluation is still beginning. Meanwhile, as the development of  the SiFEUP is done in-house by a team who knows how it works, a first degree of correction is guaranteed. Several meetings with the directors of departments, services and courses have been promoted. There is an e-mail address where people send comments, suggestions and requests. A guest book page in the system where everybody can leave a public message is also available. From these feedback's, adjustments are done in the system in order to extract the information in the way and at the time it is more useful to its consumers.

4. Conclusions
In this paper we have presented our experience on creating a modular and flexible system to organise, access, communicate and search large amounts of information, related to the Engineering Faculty educational, research and administrative activities.

The motivation behind the project and the approach selected are both described. We show that a dual-based approach, on the Web and database technologies, is adequate to benefit from the capabilities of storing, structuring, and searching large amounts of data, with adequate exploring tools and levels of security, and to access these same data with a simple, versatile and wide used tools.

The experience here summarised may be useful for other sites that wish to create, manage, access and share large amounts of on-line information, in an integrated and extensible fashion.
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