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PART || - MANAGEMENT OVERVIEW

DOCUMENT CONTROL
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V0.1 9.3.2000 First draft of final deliverable based on template.dot.
V0.2 15.3.2000 Second draft with conclusions.
V0.3 28.3.2000 Third draft with chapter 2 included.
V10 31.3.2000 The published version.

EXECUTIVE SUMMARY

User requirements for the Renardus broker system were collected in two parts. Firstly, service providersfilledin
a questionnaire concerning their requirements for the broker functionality. Secondly, use case scenarios were
constructed from the end-user perspective. These scenarios were partly based on the results of the questionnaire
for the service providers. The use case analysis work will continue after the formal publication of this
deliverable. It is away to carry further the analysis being presented here by concretising the user requirements.
In the conclusions also the results of deliverable 6.6, in which the end-user needs based on existing user surveys
are analysed, were taken into account.

The service provider’s requirements were divided into five categories in the concluding chapter. The first three
categories ‘essential requirements’ ‘preferable requirements’ and ’desirable requirements’ follow the proposed
definition given in the task plan of WP1. The two other categories emerged from the answers. They were
‘functionality not requested’ and ‘ problematic areas requiring discussion’. Essential requirements are defined in
the document as the kind of features that must be implemented in the Renardus pilot system. Preferable
regquirements mean features that may be implemented optionally in the pilot and ought to be implemented in the
final broker. Desirable requirements may be considered in the future but not in the pilot. The main conclusions
to be drawn from the answers are described below.

The first conclusion concerns the architectural model. The respondents favoured a distributed model over a
centralised solution. There should be no central repository to which all metadata is routinely copied, only a
centralised subject index to forward the queries to relevant gateways. Another option here would be to
implement a centralised index with decentralised databases. Regardless of the way the index is implemented, it
should be updated quite frequently, preferably daily.

Renardus should support Dublin Core semantics and RDF/ XML syntax for metadata records. 239.50 and
WHOIS++ should be used as protocols for communication between Renardus and the brokered gateways.

Both searching and browsing should be supported in the Renardus broker. Search functionality must be quite
fast and it should be possible to restrict the search by using separate metadata fields. The end-users should also
be able to use properties and origin of metadata (metadata creating date, etc.), language of the resource and
location (country) of the resource as search criteria. Thereis also a need for mappings between metadata formats
to support at least a consistent presentation of search results. Mappings between classification schemes are also
needed so that the cross-browsing functionality can be implemented in the pilot system.

The answers show a strong consensus for transparency of the system. Thus, users should always be aware which
individual gateways provided the search results. In addition, gateways should be given the possibility to
construct their own user interfaces to Renardus or at least to make some kind of customisations to the existing
user interface (i.e., by translating the English user interface to the native languages of their own user
communities).
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Renardus should also be able to collect statistics of the usage of the system. The exact content of these statistics
remains to be discussed.

In the future Renardus should also be able to merge duplicate metadata records intelligently, support
sophisticated cross browsing and be able to check the validity of links to resources. However, these features
should be implemented in the eventual system, not in the pilot version of it.

It became also dear that following functionalities are not desirable in the Renardus context: 1) one large
metadata repository for sharing metadata, 2) automatic translation of free text fields in metadata records or
whol e resource documents, 3) tools for the end-users to convert resources on the fly to another format or to a
packed form, 4) automatic full-text indexing, 5) user authentication, 6) access control to resources, 7) automatic
tools for classification of resources and 8) automatic resource checking tools that warn if metadatais out of date.
The respondents also felt that the Renardus system should not require national databases or brokers in each
country that takes part in the project. In addition, brokering to national bibliographies, other references
databases or to digital collections of archives and museums was not seen as a necessary feature of the Renardus
broker.

End-user requirements for the broker system concern search functionality and usability issues. End-users come
mainly from the higher research and education community. The broker system will be used both viaLANs and

via modems. End-users prefer searching to browsing and do normally quite simple searches. End-users need an
intuitive and simple-to-use system of quality-controlled information resources.

There are also some issues that seem to need further discussion between the project partners. These issues

concern, for example, the architecture of the system, the type of statistics collected by the system and the way
metadatais possibly shared between service providers.

SCOPE STATEMENT

The purpose of this document is to explore the functionality of Renardus from the perspectives of end-users and
service providers. It should inform decisions regarding architectural design and set priorities for functionality.
Along with deliverable 1.1 (Evaluation Report of Existing Broker Models in Related Projects) it will provide the
basis for deliverable 1.3. (Specification of Functional Requirements for the Broker System) that will be ready in
May 2000. The analysis being performed in the current document will also feed into the work of WP6, asabasis
for development of the data model for the Renardus broker.
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PART |1l - DELIVERABLE CONTENT

INTRODUCTION

The purpose of this document is to explore the functionalities of Renardus from the perspectives of end-users
and service providers. The functional requirements are formulated on the basis of the analyses of service
provider and end-user functional needs. These requirements should inform decisions regarding architectural
design and set priorities for functionality. They also affect the design of the data model of the Renardus broker.

According to the technical annex of the Renardus project [1, pp. 17-18] and Renardus WP1 task plan [2] the
tasks of deliverable 1.2are:

?? To make high level user requirements specification where users are considered as both ‘end-users and as
‘service providers

? ? Toidentify the users of the Renardus service and how they relate to the overall architectural framework
? ? Toexamine different models for delivery of the broker service to users
?? To collect requirements of gateway providers as to the way in which their data collections are brokered to

?? To formulate general brokering requirements concerning access (transparency, speed), synchronisation of
updates, maintainability, dependency on gateways, efficiency (efficient use of network capacity), etc.

? ? Toform the basisfor the functional specifications and modelling

Furthermore, the task plan [2, p. 3] suggests that:

[Flunctionality is divided into ‘essential’, 'preferable’, and 'desirable'.
Essential functionality must be implemented. Most preferable functionality
should be implemented but there may be some trade-offs. Desirable
functionality will only be implemented if it proves straightforward, or if
there is sufficient effort |eft after essential and preferable functionality has
been implemented.

The present document is structured as follows: Firstly, the analysis of the questionnaire (see annex A) sent to
Renardus participants is presented (chapter 1). The questionnaire was aimed at mapping the service provider
requirements for Renardus. Results of the analysis of the questionnaire inform preliminary use case scenarios
from the end-user perspective that are presented in chapter 2. The work with use case scenarios will continue in
the Renardus project after the formal publication of the present deliverable. It is important to describe step-by-
step the interaction between the actor and the system for achieving some of the required goals. Chapter 3isthe
concluding chapter in which general user requirements for Renardus are presented.

The general requirements formulated on the basis of functional needs of the end-users and service providers
should be reflected, for example, in the architectural model chosen for the pilot system. However, one should
keep in mind that because of the preliminary stage of the project, all the needs and requirements are perhaps not
crystallised. We suppose that both end-users and service providers do not exactly know what they want or need
at this stage. Thus, the results presented in this document should be viewed as a snapshot of the situation taken
at the beginning of the project. If we had a follow up survey in 2002, the answers might be very different.
Nevertheless, even if some of the areas covered in this document require re-visiting over the life of the Renardus
project, main decisions concerning broker architecture and functional requirements have to be made before WP2
starts to implement the pilot software for Renardus.

Kimmo Tuominen, Janne Kanner and Manne Miettinen from CSC are responsible for the content of the
document, except for the chapter 2 about use case scenarios, which is written by Rachel Heery from UKOLN.
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1 SERVICE PROVIDER REQUIREMENTSFOR THE BROKER SYSTEM

This chapter is based on a survey of service provider requirements for Renardus (see annex A). The survey was
sent to all the participating organisations of Renardus on 11" of February 2000. Eleven of the twelve member
organisations answered in reasonable time limits. The answers from these organisations are collected to annexes
B (answers to closed questions) and C (answers to open questions).

The questionnaire comprises mostly of statements for which the respondents had to choose one option from the
scale of 5 to 1 (5=essential, 4=preferable, 3=desirable, 2=not necessary, 1=should never be implemented or
5=strongly in favour, 1=strongly against). There were also a few open questions after each theme and a space
for comments at the end of the questionnaire. Each participant organisation of the Renardus project completed
only one form. Thus, the personnel inthese organisations had to agree on the content of the answers.

At this phase of the project, it is necessary to analyse the functional needs concerning the Renardus system of
actual project participants. However, it became evident that some of the participants already filled out the form
in liaison with other service providers in their country. Because the time span to the deadline of the
guestionnaire was so short (only 10 days), we could not ask all the participants to discuss extensively about the
questionnairein their countries.

In the following, we present an analysis of the collected data. At the pointsin which this seems relevant we refer
to a question by giving its ID in brackets after a sentence or chapter analysing the content of the answers toit.
Occasionally, we also present the average score of a certain question or cite the answer to an open question from
some respondent. However, as all the data is presented to the reader, there is no need to be so explicit in the
analysis as otherwise would have been necessary.

1.1  Architecture

Majority of the respondents favoured distributed architecture. Although there were two respondents supporting a
purely centralised solution, the opposition against one European master database was evident. However, query
routing based on a centralised index got fairly strong support. Query routing provides the possibility to save
both time and network bandwidth by forwarding queries only to gateways that most probably will contain
relevant information. This kind of functionality can and should be implemented in distributed architecture
models.

As remarked by Dovey [3], centralised index could mean two things: 1) manually or automatically created
collection level metadata or 2) centralised index with decentralised databases of records. In the first case, search
query will be performed first against the central index and after that it will aso be performed in those database
servers to whom the query is routed. In the second case, all the index data exists on one server and thus the
search is performed only there. When the broker displays the search result list, the actual record can be obtained
directly from the information gateway. It is also possible that the user is given an URI of the record in a certain
information gateway or gateways when search results are presented. Thus, the user goes to an actual information
gateway server only to see the whole record. Both of the possibilities 1 and 2 can be considered when
implementing the Renardus system. However, the latter would probably make the search functionalities of
Renardus much faster.

If Renardus is based on a completely distributed architecture the open question is how many information
gateways can be reliably crosssearched (cf. [3]). The actual limit here is of course related to the scalability of
the search technology implemented. However, too long searching times would make the Renardus system quite
uselessto ordinary end-users.

Quite surprisingly, the attitudes of respondents towards acommon repository for sharing metadata were not very
favourable. The manual cataloguing of metadata is a time consuming and expensive job. Evidently some of the
respondents fear that they would loose more than gain by giving the fruits of their work for free to other
organisations. However, one should keep in mind that experimenting with metadata sharing is one of the tasks
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set for the Renardus project as a whole. Thus, there might arise a need in the future for a smaller centralised
database or databases for importing and exporting metadata between information gateways.

It is also possible to enable metadata sharing in a completely distributed environment by building an own user
interface for that purpose. The interface would present search results as whole metadata records using a common
syntax and semantics. It would also be possible to import the found records into one's own system. The use of
the interface should be restricted so that only the service providers agreeing to recycle their metadata had access
to it. Nevertheless, this kind of solution to metadata sharing may be technically difficult to accomplish properly.
Regardless of the way this functionality is implemented, care should be taken that all the service providers are
assured that metadata will not be exploited or robbed.

Many answers seem to support quite strongly the autonomy of individual subject gateways. For example, no
centralised national databases or brokers are viewed as necessary for participating countries. Furthermore, it was
seen that Renardus should broker directly to individual subject gateways and already existing brokers (like RDN
[4]). Thirdly, the possibilities to build own user interfaces to the system and to configure the local user interface
so that the service provider can decide which gateways are accessed received very strong support. The averages
for these questions are the highest ones in the architectural part of the questionnaire (for A8 4,27 and for A9
3,9).

The level of normalisation of datais of course dependent on the architecture of the pilot system. Some kind of
normalisation is needed in all the candidate architectural solutions [5]. The normalisation procedure should
convert the syntax and format used by the information gateways forming Renardus to at |east the chosen search
result presentation format. Also particular search protocols (like LDAP) require the data to be presented to the
search client in a particular way. In addition, when the broker system is used for metadata sharing it should have
specified import and export format and syntax. In the case of Renardus, amost unanimous opinion of the
respondents is that the system should have Dublin Core (DC) [6] as semantics and XML-based Resource
Description Framework (RDF) [7] as syntax of metadata records.

Despite the architectural solution of the system, some search queries will certainly yield duplicate records to the
search result lists provided by the broker. Although the respondents are aware of this problem they do not
consider it as very severe at this stage of the project. The pilot system should simply list all the metadata
records accompanied with information about the gateway they were retrieved from. Perhaps the eventual system
should try to merge the duplicates to as comprehensive resource description as possible. In thisideal situation,
the user would also be directed to the closest copy of the resource and she could choose whether she wants to
see all the duplicates or not.

12  Semantic interoperability and multilinguality

In European information gateway project with many participants from different countries and organisations,
semantic interoperability and multilinguality become important but difficult goals to achieve. Perhaps the easiest
task in this context would be to give the end-user an opportunity to choose the language of the user interface.
This option was strongly supported by the respondents (question B4 with an average of 4,36). However,
multilinguality is not atop priority in the pilot system. According to the technical annex, the operational pilot
service developed during the project will, at first, only provide an English user-interface to Renardus.
Furthermore, it will not support multi-lingual indexing and searching. [1, p. 5.] Perhaps the service providers
could do the translation of Renardus user interface after the pilot project. This is possible if they are given the
opportunity to tailor the user interface of Renardus suitable for the special needs of their own user communities.
However, as the results of the questionnaire suggest that language issues are important to the service providers,
Renardus should be able to incorporate multilingual functionality in the future.

Mappings between different classification schemes are vital when cross browsing is implemented. The
respondents favour this possibility over the possibility of one common classification scheme. Common scheme
and mappings between different thesauri also received moderately strong support. After the pilot a common,
maybe even multilingual, classification scheme should be considered. Conversions between different
classification schemes can be done, for example, by using RDF as a mapping syntax.

The need for mappings between metadata formats in the context of Renardus is very obvious. Regardless of the

architectural solution, some kind of normalisation of metadata is always needed [5], if only to provide a
consistent search interface and view of the search results to the end-user.
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The possibility to use automatic translation technologies in the Renardus system was not valued very highly by
the respondents. Perhaps because of the still immature state of these technologies, it was seen that there is no
need to automatically translate resources or free text fields of metadata records. Nevertheless, there are already
services on the Web that handle translations of documents from one language to another. For example, Babel
Fish [8] can make crude translations to both directions between English, French, German, Italian, Portuguese
and Spanish. It is likely that the respondents considered making translations to be the responsibility of the
resource creator.

13 Sear ching and browsing

The respondents feel that at least fairly developed search functionalities need to be incorporated into the pilot
system. Cross browsing should also be implemented at some level as this functionality got strong support in the
guestion C2 (with the average of 4,09). However, three of the respondents pointed out in their answers to
guestion C4 that trying to implement very sophisticated cross browsing might be too difficult at this stage of the
project:

Searching is probably easier to achieve in the short term, cross browsing of
gateways is potentially complicated business. (ILRT)

In theory both should be equally important but sophisticated cross browsing
will be difficult to realise because extensive mappings between all the
different classification schemes will be needed. (KB)

The ahility to restrict the search by choosing the language of the resource received very strong support (in
guestion C1.1). The service providers valued also the possibilities 1) to restrict the search with the properties of
metadata (like metadata creating date, creator organisation of metadata, etc.), 2) to choose which gateways are
accessed with a search query and 3) to use the resource location (.e., country) as a search criteria. All these
options received fairly strong support and should most preferably be implemented in the pilot system. As
revealed by the answers to the open question C.3, the possibility to restrict the search by using metadata fields as
search criteria was generally appreciated by the respondents. It was perhaps supposed that the ability to do free
text searches from al the record fields would be incorporated into the broker system as a default feature.

Only five of the respondents did give an exact answer to the question of acceptable delay for obtaining the
search results (C.5.). These answers varied from 2 seconds to 15-20 seconds. The answer given by DTV seems
illustrative in this context:

Depends on the actual situation and what results the user have asked for. In
general for a simple search without any advanced features — a few seconds.

(OTV)

In addition, NETLAB presented an interesting sol ution to the problem of too long waiting periods:

As soon as there is a result of some kind, it will show up, no matter if the
search is complete or not. The users will be able to choose how long they
are prepared to wait for answers from all the gateways. (NETLAB)

This solution is rather attractive in a sense that it gives the end-user the possibility to explore the aready found
resources while the system operates in another browser window in the background trying to find still more
relevant records. Nevertheless, this scenario would not allow effective sorting of the search results by using
relevance ranking algorithms.
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14  Management

Monitoring end-user behaviour by collecting statistics was regarded as a central feature of the broker service
(question D.5. with the average of 4,18). The service providers and possible Renardus administrators will be
able to develop a better service by analysing the usage of the broker system. Usage statistics also provide
information gateways with valuable information concerning the information needs and actual search behaviour
of end-users. Therefore, nore specific questions must be asked about what kind of data the system should
includeintoitslog files.

Another feature that the service providers seem to value is automatic notification of users of the new resources
added to Renardus. This means that some kind of crude user profiling may be implemented in the pilot system.
For example, the web bookstore Amazon [9] has a feature that users can choose to be notified by email when
new records of books dealing with a theme that the user is interested in are added to the collection database.
Another way to implement this functionality is to provide current awareness service in the context of Renardus.
This service could be given by organising new links available in different information gateways in a common
classification scheme that users can browse.

More developed versions of user or group profiles would require user authentication. However, the service
providers seem to think that neither developed user profiles nor user authentication are very necessary at the
pilot phase. In addition, there was no need for access control to some resources or resource descriptions.
Nevertheless, when thinking about the eventual system, possibilities to build a personalised user interface and
adding own bookmarks should be cnsidered. If authentication of the users is needed in the future, the most
popular way to do this is by user names and passwords. |P numbers and digital certificates are seen as less
favourable methods, perhaps because they might be more restrictive to use and more difficult to implement. One
should also keep in mind that authentication ought to be an optional feature of the eventual system.
Authentication would only be required from those end-users that prefer to have a personalised user interface.

Autonmetic processing of resources turned out to be quite unpopular. Firstly, full-text indexing did not receive
much support. Secondly, automatic tools for resource checking or classification are not seen as desirable.
Thirdly, the ideas of converting resources on the fly to other file formats or to a packed form were even less
popular. The only kind of automatic tool that gained some popularity was validity checking of hypertext links.
That functionality should be considered after the pilot.

Different kind of computer aided metadata tools might ease the task of service providers. These tools could
search automatically for candidate resources, extract important keywords from documents, propose
classification codes, etc. As the results suggest, it is not seen as necessary that the Renardus broker provides
these tools. If a purely distributed architecture is implemented, cataloguing new resources will take place at the
information gateway ends of the broker system. It is likely that these kinds of tools are already used by some
information gateways.

The most popular update frequency of metadata records to a central database or some other kind of metadata
repository or index is daily or, more precisely, nightly (five answers). There was also support for updating
metadata on a weekly basis (two answers). The real time solution would be to update the repository or
centralised index every time a new record has been added to a gateway (the solution presented by NETLAB) or
when the metadata of existing records changes (as suggested by DTV). However, most of the respondents
probably thought when answering the question that this solution could cause too much network traffic or make
the information gateways too busy in updating themselves in a time of day when the end-users mostly use the
service. Nevertheless, Renardus broker will probably be, i.e., because of the collaboration with IMESH toolkit
project [10], in intercontinental use in the future. Thus, there will be no right time of day to make the updates.
From the Renardus perspective, however, the needs of European users should be prioritised.

In their present form, information gateways mostly contain descriptions of freely available digital on-line
resources. The respondents did not support the idea of brokering to national bibliographies, other reference
databases or to the collections of archives and museums in the Renardus context. However, collaboration with
archives and museums is mentioned in the technical annex [1, p. 9]. Perhaps this kind of collaboration could be
started after the actual project period is over. Commercial resources available, for example, in the databases of
scientific publishers may also be incorporated into the eventual broker system in the future.

According to the respondents, Renardus should support at least 239.50 and WHOIS++ -protocols (both were
mentioned in 8 answers). Other protocols that were taken up in the answers are LDAP (3 answers), HTTP (2
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answers) and CIP (1 answer). It was perhaps thought by most of the respondents that the support for HTTP in
Renardusis so self-evident that it does not need to be mentioned at all.

One question that is only partially technical by nature is the relationship between existing gateways and the
Renardus system. The service providers are seen to be responsible for interoperability with Renardus both
during the project period and after it. One remarkable feature of the question concerning interoperability with
Renardus on the longer term (question 9.2.) isthat four of the respondents did not answer it at all. It was perhaps
thought that this is an issue that should be thoroughly discussed when developing organisational and business
models for Renardus. However, as can be seen from answers to the open question D.13, many respondents feel
the need to have financially supported maintainer or co-ordinator organisation so that the continuity of the
system after the project can be ensured.

In this respect, answers to the open question concerning the means to make sure that interoperability with
individual gateways and Renardus continues after the project period (question D.13.) were also interesting. On
the one hand, some respondents thought that it is the Renardus end that must change when a need arises.

The Renardus architecture must be modular so that different protocols and
interfaces to gateways can be added later. (CSC)

It must be flexible enough not to hinder technical changes but to adapt to it.
(DDB)

The central system should be capable of adjusting to changes made by
participating gateways. New information gateways should be encouraged
to work within Renardus framework - where they don't, the central system
should adjust. (UKOLN)

On the other hand, there were also respondents that supported more the option that the individual information
gateways should change or comply with the demands of Renardus system:

[The interoperability is ensured b]y using standardised Z39.50 profile,
which isinfrequently changed. (DTV)

Not! It is the service providers that should guarantee their interoperability
with Renardus, if they cannot (or no longer) meet Renardus basic
requirements they cannot join or continue participation. This does not mean
that the Renardus system itself should not be upgraded and devel oped when
necessary... (KB)

There seems to be a need to find some kind of balance between the two options mentioned above. When
planning the architecture it should be kept in mind that it is preferable for Renardus to be as open and modular
as possible to support interoperability and incorporation of new kind of technological innovations. However, it
is also clear that individual information gateways should comply with the basic demands set by the Renardus
system.

15 Transparency of the system

From the service providers’ point of view, the Renardus system should be quite transparent to the end-user. First
of al, the search result lists should disclose the gateway that originally provided the record for Renardus. This
can be done, for example, by showing the miniature logo of the gateway or gateways that contain a certain
record. These logos can at the same time be links pointing to individual gateways. The end-user should also
have a possibility to view the history of a specific search. For example, she should be able to find out which
information gateways or national gateways are brokered to and how many relevant resources are found from
each gateway. Thus, it becomes possible for the end-user to notice that a certain individual gateway fulfils her
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needs best and she can turn to use just this individual gateway that most probably is faster than the Renardus
system as awhole.

End-users are sometimes (perhaps even very often) more interested in satisfying their information needs than to
know which information gateways have provided the metadata they are viewing. However, service providers
themselves did not hold the possibility of choosing not to be aware which gateways have provided the record as
avery important feature of the broker system (question E.2. with the average of 2,91, which is the lowest one in
part E). Perhaps some service providers fear that if this option were possible, individual subject gateways would
loose their identity and become only faceless metadata repositories for Renardus.

In the light of the answers given by the service providers, it might even be discussed whether Renardus should
have a user interface of its own at all. In the pilot phase, a common user interface to Renardus will be necessary
for development and testing purposes but in the long run it may not be needed.

16  Other Comments

As revealed by the comment section of the questionnaire, the respondents have sometimes experienced
problems in interpreting some of the questions. This is a methodological problem affecting the validity and
reliability of the results. However, there seem to be no questions that more than one respondent complained to
be incomprehensible.

Due to the small amount of respondents, this survey cannot be seen as a qualified statistical analysis. However,
since the answers reflect the collective opinion of the organisations that are involved in Renardus, they have
each more weight than the answers of individual persons in the service provider organisations would have. This
means that our unit of analysis has been organisation, not the individualsthat act in them.

Because of the tight time schedule of the questionnaire some organisations also experienced difficulties to meet
the deadline. For example, UKOLN gave the following comment:

Given the federated nature of the RDN there will need to be time for liaison
with individual gateways on how their data is accessed by Renardus, we
cannot achieve that in the time available for this questionnaire. We do know
that gateways will not want to commit significant additional effort to
participating in Renardus once theinitial configuration has taken place.

However, there is not a lot of time available to make the basic functional and architectural solutions for the
Renardus system. Thus, we as a project group have to make decisions, even if some of them turn out to be
wrong onesin thelong run.
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2 USE CASE SCENARIOS

Renardus needs to capture user requirements within a short space of time, both the requirements of service
providers who are participating in Renardus and end-users. Main service provider requirements are to be found
in the present document. These requirements can be articulated further in meetings and via feedback on mailing
lists. However, it is more difficult to involve end-users given the restraints on time and effort.

Nevertheless it is most important to ensure the design and architecture of Renardus supports the goals of the
end-user. It is not feasible to undertake a major requirements gathering exercise, the project is not able to
present prototypes to end-users to elicit detailed requirements, similarly we do not feel we are in a position to
undertake face to face meetings with end-users in focus groups or such like.

In these circumstances one possible approach to assist the process of identification of requirements is to
construct use cases or scenarios. If thisis felt to be worthwhile then a number of use cases might be elaborated
over the next few weeks to aid decisions on functionality and architecture. The insight gained by this approach
would supplement the conclusions drawn from the questionnaire surveys, the review of existing broker models
and the scoping document. All of these will provide valuable input into the architectural design.

21 What isausecase?

The term 'use case' was popularised by Jacobson [11] as a label for a more or less formal description of how an
actor uses a system. Since the introduction of the concept there have been many definitions of use cases, these
are characterised by Fowler [12]:

In essence, a use case is a typical interaction between a user and a

computer system. Take the word processor I'm using to write this book. Two
typical use cases would be "make some text bold" and "create an index.

From just those examples, you can get a sense for a number of properties of
use cases. a use case captures some user-visible function, a use case may
be small or large, a use case achieves a discrete goal for the user.

Within software engineering practice, particularly object oriented software development, use cases play a
significant role in the design process and their use has been formalised to agreater or lesser extent depending on
the principles of software design being followed. For example, the formalism of use cases can include
diagrammatic representation in Unified Modelling Language (UML) [13], the use of templates to describe use
cases, and the building up of relationships and links between use cases.

It is worth briefly distinguishing use cases from requirements and attribute/methods models [14]. Whereas a use
case describes step-by-step the interaction of actor and system, the regquirements specification would give a
‘wish list' from the user viewpoint. For example, a requirements specification typically consists of statements
such as 'The system should provide...", 'The system will need to provide...". The attributes’'methods model
assumes aspecific design even at the requirements gathering stage describing how different components of the
system will behave.

The term 'scenario’ is often used in relation to use cases. The 'scenario’ is the detailed interaction, which is
described within the use case. The use case supplements the scenario with additional information recording
triggers, preconditions, related information, variations and extensions. Given the constraints on time and effort
within Renardus we will be concentrating on developing scenarios rather than attempting to follow the more
formal recording mechanisms of use cases.

2.2  Renardus methodology

What we intend to do here in Renardus will of necessity be informal, looking at use cases to help usidentify key
areas for attention. We will devise a simple template and produce a short textual description for each use case.
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This will include the 'normal’ user system interaction but will also need to capture 'exceptions. It is often the
exceptions that reveal the most interesting aspects of an interaction.

Our objectiveswill beto
? ? Identify functional requirements
? ? Aid communication between the project partners

? ? Stimulate thinking about the effect of requirements on architectural choices

It would be useful to provide high-level use cases for each of the significant user interactions with Renardus. As
an initial step we have identified a number of possibilities emerging from the first draft of replies to the service
provider questionnaires. For each of these interactions a use case might be described. By developing these use
cases, and presenting them to the system developers in WP2, the architectural impacts will be revealed. Then if
any particular use case has significant architectural implicationsit will need to be developed more fully.

Use cases can be divided into those where the actor is
?? End-user
?? Serviceprovider (local gateway)

? ? The system (Renardus)

221 End-user as actor

Some possible scenarios that might be developed where the actor is the end-user have been suggested by replies
to the service provider questionnaire. These suggest the end-user will be interested in

? ? Choosing the language of the user interface
? ? Searching by language of the resources

?? Choosing which remote services can be accessed from the local gateway, i.e., user defines her own
‘landscape’ or search space

? ? Having searches automatically routed to gateways that can satisfy the search

? ? Retrieving resources by means of a'subject approach’ by entering subject search terms

? ? Retrieving resources by means of a'subject approach' by browsing subject terms

? ? Getting automatic notification of new resources (current awareness)

? ? Storing auser profile (this might be used in definition of user's information space and in current awareness)

? ? Selecting a ready-made 'group’ user profile

222 Renardusasactor

Scenarios where the Renardus system is the actor include

? ? Collecting usage statistics

? ? Ensuring local gateways are not overloaded by queriesthey cannot satisfy
? ? Storing user and group profiles

? ? Brokering to commercial resources
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23 Usecasetemplate

The template proposed for use in Renardus is adapted from the template made available by Alistair Cockburn on
his web site [15]. It is a simplified version of his template, with some changes in terminology to make it more
applicable to Renardus.

Use Case name <active verb phrase>

CHARACTERISTICS

Goal <longer statement of goal>

Preconditions <what is already state of the world, if appropriate>

Success end condition <state of the world on successful completion>

Failed end condition <state of world if goal abandoned>

Primary actor <role name: end-user, Renardus system, local gateway, local broker)>

MAIN SUCCESS SCENARIO

Step 1

Step 2 <list steps of interaction from initiation to successful completion>

EXTENSIONS <list the variations that might occur in exceptional conditions, each referring to stepsin the main
scenario >

Extended Step 1.1

Sub.use case name

Condition <why extended?>

Extended scenario < what are steps of extended scenario?>
Extended step 1.2

Extended step 2.1

Extended step 2.2

RELATED INFORMATION

Priority <how critical to Renardus>

Performance Target <how long thisinteraction should take>
Freguency <how often it will occur>

OPEN ISSUES

<notes and comments>
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24  Exampleuse cases
Given that it is not feasible to contact end users direct, scenarios will be constructed by informed parties. It is

useful to draw on existing functional specifications, such as the Agora HLMS Functional Specification [16], as
well as project documents in order to identify key interactions.

24.1 End-user defineslandscape for searching or browsing

Use Case name

End-user defines landscape for searching or browsing

CHARACTERISTICS

Goal

The end-user wishes to select relevant local gateways as atarget set for searching or browsing
Preconditions

There will be a number of local gateways accessible from Renardus. Each gateway will be described by a
service profile. The service profiles will be accessible for searching and browsing. The system will know which
services are 'on-line' and which are 'out of service'.

Success end condition

End-user can enter search terms to restricted number of gateways or can select services by browsing.
End user selects gatewaysto search by combining various criteriasuch as

?? Language

?? Subject

?? Availability (serviceis'on-ling', performance level acceptable)

?? Region

? ? Known targets specified by user

Failed end condition

End user cannot effectively pre-select gateways

Primary actor = end-user

MAIN SUCCESS SCENARIO

Step 1

User selects 'define landscape’ function

Step 2

The user can select gateways by means of browsing through various ‘pull down' menus. This would be
appropriate for specifying a selection of

? ? Region

?? Language
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? ? Local gateway names
?? Subject hierarchies
Step 3

The user additionally can initiate a search of service profiles (collection level descriptions) to select gateways
that match

?? Byregion

? ? By language

? ? By subject term

?? Byname

Step 4

The user is presented with alist of the gateways that match their selection criteria
Step 5

The user can save their selection of gatewaysfor re-use

Step 6

The user then moves on to locate relevant resources by searching the selected gateways or browsing subject
term listsfor selected gateways.

EXTENSIONS

Extended Step 4.1

Theuser isinformed if any gatewaysin their selection are 'out of service'
Extended Step 6.1

The user can re-define landscape at any time during a session
RELATED INFORMATION

Priority level

Desirable

Performance Target

<how long thisinteraction should take>

Frequency

User will frequently construct a new landscape depending on the nature of their search. Sonme users will tend to
use saved landscapes.

OPEN ISSUES

? ? Will the user need to build alandscape for every search or browse of Renardus?

? ? Will there be a default landscape?
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?? Cana'group landscape' be configured by alibrary or other intermediary?

24.2  End-user can choose a default landscape

Use Case name

End-user can choose a default landscape

CHARACTERISTICS

Goal

The end-user wishesto select all available gateways as atarget set for searching or browsing
Preconditions

The system selects all participating services. The system will know which services are 'on-line' and which are
‘out of service'.

Success end condition

End-user can search or browse all gateways by default.
Failed end condition

End user cannot select all gateways by default.
Primary actor = end-user

MAIN SUCCESS SCENARIO

Step 1

End user selects default to access all gateways

Step 2

The user is presented with alist of the gateways that are available.
Step 3

The user then moves on to locate relevant resources by searching the selected gateways or browsing subject
term listsfor selected gateways.

EXTENSIONS

Extended Step 2.1

Theuser isinformed if any gatewaysin their selection are 'out of service'
Extended Step 3.1

The user can re-define landscape at any time during a session
RELATED INFORMATION

Priority = essential
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Performance Target

<how long thisinteraction should take>

Frequency

User will frequently wish to use the default of searching acrossall services.
OPEN ISSUES

None

24.3 Enduser can maintain picture of their landscape or 'search space'
Use Case name

End user can maintain picture of their landscape or 'search space'
CHARACTERISTICS

Goal

The user will have information displayed on the screen, which informs them of which services are being
searched. If they input a new search the system will display clearly which services they are searching.

Preconditions

Once auser landscape has been defined it will be characterised and displayed to the user to aid navigation.
Success end condition

The user will be able to navigate effectively

Failed end condition

The user will not be aware which services are being searched

Primary actor = end-user

MAIN SUCCESS SCENARIO

Step 1

User defines landscape

Step 2

Definition of landscape is summarised for user to confirm or amend

Step 3

Throughout following searching and browsing interactions the user's choice of landscape can be easily displayed
EXTENSIONS

Extended Step 3.1
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If one of the services included in a selected landscape becomes unavailable mid-search then the user will be
informed.

RELATED INFORMATION

Priority = desirable

Performance Target

<how long thisinteraction should take>

Frequency

During all interactions the user will be made aware which services are included in their 'landscape'’.
OPEN ISSUES

How will a selected landscape be characterised? Will it, for example, be characterised by a name or by alist of
all included local services?
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3 CONCLUSON

The two most general conclusions of this deliverable are that, firstly, from the service providers perspective
Renardus should be an addition to their existing information gateway requiring only reasonably small
adjustments to the current way of doing things. Secondly, from the end-users’ point of view Renardus is ideally
an intuitive, fast and accurate way of locating the information they need. These requirements may in some cases
be contradictory. It should, however, also be remembered that end-users are a very heterogeneous group.
Furthermore, as can be seen from the critiques of conventional user-studies, it is often not easy at al to find out
what their real needs are (cf. [17-19]).

In the following we present more detailed conclusions of the service provider survey. The requirements are
divided into five categories. The first three categories are based on the definition of thetask plan[2, p. 3]:

[Flunctionality is divided into 'essential’, 'preferable’, and 'desirable'.
Essential functionality must be implemented. Most preferable functionality
should be implemented but there may be some trade-offs. Desirable
functionality will only be implemented if it proves straightforward, or if
there is sufficient effort left after essential and preferable functionality has
been implemented.

In addition there emerged two further categories: ‘functionality not requested’ and ‘ problematic areas requiring
discussion’.

The chapter 2 of the present document shows that it is possible to carry the requirement analysis further by
constructing detailed use case scenarios from the key requirement areas. Because this work will continue after
the formal publication of this deliverable, it is not necessary but to briefly summarise it here. Use cases in the
Renardus can be divided into those where the actor is @) end-user, b) service provider (local gateway) and c) the
system (Renardus). Use case template for the purposes of the project is presented. The exemplary use cases
given in the chapter are: 1) end-user defines landscape for searching or browsing, 2) end-user can choose a
default landscape and 3) end user can maintain picture of their landscape or 'search space'.

The end-user survey results are collected to chapter 3.6. The end-user requirements cannot at this phase be
categorised in asimilar way as we have done with the results of the service provider survey.

3.1 Essential requirements

? ? Renardus must be based on a distributed architecture.

? ? Renardus must have centralised index of collection level metadata for query routing purposes.
Another option would be to implement a centralised index with decentralised databases.

? ? Renardus must support Dublin Core semantics and XM L-based