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Abstract 
A Web-based Infonnation Network is expected to manage a very large amount of 
infonnation, therefore it raises two fundamental pröblems: (i) the relevance of the 
infonnation that will be provided to the users and, (ii) the quality of infonnation 
actually delivered. 

The above issues are particularly critical for complex organisations, working in 
complex domains (i.e., composed of a great number of different application 
domains ), with a large number of users involved. 

Relevance of the infonnation implies the identification of the m'ight" 
infonnation to be provided, while the second issue, i.e. infonnation quality, 
requires a method that guarantee that referenced infonnation actually exists, is 
reliable and up-to-date. The existence of infonnation is an important issue in 
Web-based Infonnation Networks, where there is the risk of keeping dangling 
references to sites or pages that may exist for a limited time. 

In our paper we illustrate a method for the design of Web-based Infonnation 
Network that address the above issues. 

The method has been applied in the preliminary analysis of the Infonnation 
Network under development for the Jubilee 2000, that will take place in Rome 
during the next Holy Year. 
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4 Part I Information Processing 

1 INTRODUCTION 

Pessimists expect 20 millions, optimists more than 30 millions. These are the 
number of pilgrims that will visit Rome during the Holy Year 2000, in the 
occasion of the Great Jubilee of the Millennium. The City of Rome, and the 
country as a whole, has started in 1995 to prepare and organise such an event, 
with the establishment of the Roman Agency for the Jubilee (Agenzia Romana 
per la preparazione deI Giubileo deI 2000). The preparation requires a significant 
effort along different lines: the financial aspects (conceming the equivalent of 
more than 2 billions of US dollars of direct financing from Italian Govemment, 
inducing an estimated tumaround of 5 BUS$), more than 600 projects of different 
nature (from roads renewal to parking building, from monument refurbishing to 
training of reception stafl), and, last but not least, the informatics and telematics 
solutions to support the preparation and the enactment of the Jubilee. 

The Information Quality Net (IQnet) project has been established in 1996 as a 
scientific cooperation between the institute IASI-CNR and the Roman Agency for 
the Jubilee. The main goal of the IQnet project is the analysis, identification and 
conceptual modeling ofthe: 
1. Information Model - the organised description of the overall scenario and the 

information needs of all the actors involved in the Jubilee; 
2. Information Flow - the model of the information collected, managed and 

delivered during the preparation and enactment of the Jubilee, taking into 
consideration that the information will be mainly delivered within a WWW 
environment (Segev, 1996). 

Both the above models are created having as a main goal to guarantee the best 
quality of the managed and delivered information. 

The rest of the paper is organised as folIows. Section 2 presents the overall 
methodology starting by the definition of Information Model, Information Flow 
and their quality characteristics. In Section 3 the case study to which the 
methodology has been applied is presented and, finally, Section 4 gives the 
conclusion remarks and the direction of future works. 

2 THE ANALYSIS AND CONCEPTUAL MODELING 

As anticipated, the first goal of the IQnet project is the analysis and requirement 
specification (Ghezzi, 1991) (Macaulay, 1996) ofthe application domains ofthe 
Jubilee. This is a preliminary activity that precedes the development of the global 
information system that will support the preparation and management of the 
Jubilee. We will refer to such a system as the Jubilee Information Network (JIN). 
The second goal is the definition of a method, and the related information 
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infrastructure, aimed at supplying and maintaining high quality information in 
theTIN. 

The analysis is based upon an object -oriented approach. The approach was 
initially based upon the OMT (Rumbaugh, 1991) and UML (UML, 1998) 
methods, then we modified the initial approach, since these methods are too much 
geared towards software development. Conversely, the focus of our activity is on 
analysis and conceptual modeling (Brodie, 1984) of the Jubilee domains and the 
information needs of actors and stakeholders. Therefore we conceived and 
integrated new conceptual devices, such as the hierarchical incidence matrices 
(see below), and dropped many technical aspects and details, present in the cited 
object -oriented methods but not necessary in our work, at this preliminary stage. 

For what concerns the second goal, information quality ensurance, the solutions 
found in the literature (Haebic, 1998), (Segev, 1996), (Strong, 1997), (Wang, 
1995) were partially applicable in our case. Therefore we constructed the method 
illustrated in this paper that represents the core of our work. 

In a very large application domain (or, better, in a multi-domain application), 
such as that of the Jubilee, the amount of information is extremely large and can 
grow at an unmanageable size, if not carefully selected. The existence of ISs 
already in operation is an advantage, but at the same time presents a number of 
problems in order to make them cooperate in a federated architecture. Another 
problem is data redundancy. Many of the ISs that will be linked have data about 
similar, related, and sometimes identical entities. Redundancy means also the 
danger of inconsistent information, when maintained without synchronisation by 
different administrations; Last but not least the superfluous information that is 
stored and maintained, but it is not clear what it is useful for. This represents a 
sheer waste of resources and increase the "information noise" for the users. In 
summary, with the size and variety of ISs and databases involved, the risk for the 
end-user to be "lost in the cyberspace" grows significantly. 

To avoid the above mentioned problems it is necessary to proceed with an 
accurate analysis and specification of the application domains on the one hand, 
and of each existing IS on the other, in order to identify the pre-existing 
information that can be acquired as part of the TIN information asset. 

Good analysis represents a precondition for high quality information. A second 
line concerns the operational phase and, in particular, the quality of the 
information that flows into the databases and is managed therein. Please note that 
even if we may use the terms data and information interchangeably, we address 
here the notion of information quality and not of data quality. We make a 
distinction since in our opinion data quality and integrity is a technical problem, 
mainly addressed by the database administrator, using advanced tools associated 
to the commercial DBMSs. Conversely, information quality is mainly an 
organisational issue (Strong, 1997), (Wand, 1996), that must be addresses by 
stakeholder and managers with organisation solutions and a careful participation 
in the analysis and preliminary design of an information system. 



6 Part I Information Processing 

2.1 In search for Information Quality 
The main difficulty in the IQnet project is represented by the size and complexity 
of the scenario, that comprises several complex, interconnected application 
domains (AD). 

Beside the application domains, another critical target of the analysis is 
represented by the actors that, with different aims and roles, are present in the 
scenario. Also the actors are carefully identified and analysed. They are organised 
into three main categories: (i) strategie actors, that are responsible for the funding 
and monitoring of activities and projects, (ii) operational actors, that play major 
roles in the preparation, organisation and management of the Jubilee, and (iii) 
partieipants, i.e., the individuals who will come to Rome for religious reasons, 
plus tourists and resident citizens, who will attend any Jubilee event (referred to 
as externat aetors in the TIN terminology). 

Actors will work, organise, cooperate, participate in different aspects of the 
Jubilee. To achieve their goals, they need information. Seen the complexity of the 
overall scenario and the number and different kind of actors involved, it has been 
decided to adopt the Internet, as information transport and exchange technology, 
and the Web, as interaction and delivery technology. It has been an easy decision, 
seen the current success of the mentioned technologies. However, on the negative 
side, it is well known that these technologies present the danger for the end-user 
to be overloaded with an exceeding amount of information (Segev, 1996). 
Essentially, the available tools are still inadequate in screening and selecting the 
"right" information, Le., to supply the user with what he/she really needs. 
Supplying actors with too much, loosely organised, information, may fail to 
satisfy their information needs as much as the lack of information. 

The quality of information flow grows in importance with the growth of the 
number, size, and complexity of the IS connected in the information network. In 
addition, it is important to consider the expected workload. Reference figures can 
be drawn from another mass event, the Winter Olympic Games of Nagano 
(February 1998) (Nagano, 1998). The Web site ofNagano, storing more than 500 
gigabytes of information in different formats, on different computers, received in 
two weeks 650 millions of contacts, with peaks of more than 100,000 contacts per 
minute. The athletes received an average of 20,000 email messages per day. A 
forecast project is currently estimating the expected workload for TIN. Final 
results are not yet available, but the above figure are an important reference in 
assessing the kind of workload that TIN will be asked to satisfy. For this reasons 
we started the IQnet project. 

To reach an high standard of information quality, it is necessary to address the 
issue at two levels. In the analysis and design phases (Ghezzi, 1991), to guarantee 
the quality of the Information Model (IM), represented at a conceptual level. In 
the operation phase, to guarantee an high quality of Information Flow (IF), from 
qualified sources to the right destinations (Strong, 1997), (Wand, 1996). In this 
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paper we address both of the above two levels (Haebic, 1998). More technical 
issues, such as system response time, fall outside the scope of this paper. 

Information Model Quality 
The quality of the information managed depends on the effectiveness of the 
analysis and preliminary design. It mainly consists ofthe four following features: 

• Relevance (information must be useful). 
• Minimality (reduce redundant information). 
• Completeness (avoid missing information). 
• Accuracy (identify the right level of detail). 

The above features are not inherent to information per se. They come from the 
analysis of the users and their information needs. 

Information Flow Quality 
Assuming that the first phase has produced a correct information model of the 
application scenario (i.e., the conceptual models of domains, actors and their 
information needs), it is necessary then to identify what are the information 
sources that will guarantee the correct information flow, suitable to satisfy the 
previously identified needs. In highly complex information networks, there are 
several options in managing and keeping information sources: 
1. Information can be produced and maintained by the main organisation, the 

Roman Agency in our case. 
2. Information can be produced by a partner organisation, delivered to the 

Agency that takes care of the storage and management. 
3. Information is produced and stored by a partner organisation, and is made 

available to the Agency. In this case, the latter has the responsibility to 
maintain the references (i.e., links) to such external information repositories. 

In the JIN all the three cases are implemented. In all cases, the main task of the 
Agency is to make the information available to the actors, to satisfy their 
information needs, and to guarantee the quality of the delivered information. The 
diverse composition of information sources and repositories must be managed in 
an homogeneous fashion to guarantee all the actors with a transparent and 
uniform access to the information, essentially through a Web browser. But the 
main point is represented by the guarantee that all the information reachable 
through the Agency is reliable, updated, and comes from the right source. This is 
assured on the one hand by a correct modeling of the information flow and on the 
other by the definition of an organisation structure that allows the Agency to 
timely identify obsolete information and sources that do not comply with the 
required quality standards. This phase delivers the Information Flow model and 
the related method for quality ensurance (see below the Information Value Chain). 
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The following figure shows a general overview of the JIN arehiteeture. The 
Intranet level involves, essentially, the internal aetivities of the Agency aimed at 
monitoring the organisation and eontent of the web site of the Jubilee. Through 
the Internet, the external aetors ean aeeess the different information resourees 
disregarding their actual location (being either loeally stored or remotely 
eonneeted). The information delivered is eertified by the InfoMasters (a role that 
will be explained later) at the Intranet level. The Extranet connects the strategie 
and operational aetors, and the information sources external to the Agency. 

~~ 
(INTRANET) _ _ _ \ 

StnlqkodOpon_A<C- I C::V 
<==::> Internet 

1-. .• 1 

EXTRANET 

Figure 1 - The JIN Architecture 

The methodology of analysis is eomposed of two main parts: Information Model 
Analysis and Information Flow Analysis. Eaeh of them is eomposed of several 
steps. 

2.2 Information Model Analysis 
To build an high quality information model it is necessary to jointly analyse the 
applieation domains and the aetors (essentially, the end-users). The aim is the 
identifieation and specification (i.e., modeling) of the information needs for eaeh 
aetor, in eaeh applieation domain. To this end we start with a first analysis of the 
applieation domains and aetors, separately. (This is a typical database design 
aetivity.) Then we proceed by identifying, for eaeh aetor, what are its interests in 
a given domain, what kind of information is needed, for what purpose. At the end 
of this phase, we produee an information model that, for eaeh Applieation 
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Domain and Actor, specifies the generalisation (ISA) hierarchies and information 
structures (i.e., properties and associations). Furthermore, explicit indications 
about the information that each actor requires for each application domain, with 
the related purposes, i.e., the information needs, are given. (please note that we 
use the terms Information Model when we address a representation of the reality, 
while in dealing with a set of standards and linguistic constructs used in the 
modeling activity, such as ER or object-orientation, we rather use the term 
metamodel.) 

As anticipated, the first goal has been the identification and organisation of the 
information to be gathered, stored, and made available to users, for each 
application domain. Information is not meaningful per se, its significance is 
determined by the users and their needs. Briefly, it is important to first 
understand what are the roles that different users play, and then what is the 
information required to perform at best their tasks. To this end, we followed the 
following steps. 

I) Identify the application domains 
The overall scenario of interest is decomposed into application domains, each 
of which is recursively specialised into subdomains. The refinement process 
usually proceeds three or fOUf levels down. 

2) Identify the categOTies ofactors 
The actors are organised on the basis of their roles and relevance. The latter 
property determines the access right with respect to information management 
(in reading or modifying). Actors that represent a complex organisation (such 
as the City of Rome) are further decomposed into functional units. 

3) FOT each actor, identify its domains of interest 
Each actor operates in one or more application domains. The same actor may 
play different roles in different application domains. 

4) Identify actors roles and goals 
The interest of an actor in a domain is determined by its goals. These goals 
are also related to the role that it has (for example as SOUfce, user, or broker of 
information). 

5) Identify infonnation needs 
To achieve its goals, the actor needs to use a given set of information. This set 
is identified in this step. 

6) Define the infonnation stmcUues 
The information, for each application domain and actor, identified in the 
previous steps, must be organised and refined. In particular, a first layout of 
attributes and relationships between entities is defined in this step. 

7) Constmct the conceptllal schema 
Based on the output of the previous steps, the information model of actors and 
domains can be build. 
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At the end of this first main phase we are able to realise the Information 
Relevance Chain as presented in the next figure. 

Figure 2 - The Information Relevance Chain - IRC 

This chain ensures that each information item identified is relevant for a given 
actor, since it is connected to the actor's goals in a given application domain. The 
central part of the chain (the pair Application Domains-Goals) is the part of the 
analysis that guarantees the relevance ofthe identified information. 

2.3 Information Flow Analysis 
The objective of this second part of the analysis process is the achievement of 
high quality information flow. This aspect of quality, concems the operational 
phase of the Information System lifecycle. It requires the identification of the 
source of the information, the definition of the organisation procedures capable to 
ensure the correct acquisition and distribution of the information, and the 
identification of a responsible (person or organisation that plays the role of 
InfoMaster) for these procedures to operate. The steps of the information flow 
analysis are the following. 

1) ldentify the SOurce ofthe information 
For each information item identified in the first phase, the source (place, 
person, organisation) where it is created, has to be identified. Then the source 
must be assessed in terms of stability and reliability. 

2) Identify perisbability ofthe information 
The main issue here is time dependency. Especially for critical or strategic 
information, actors must be guaranteed that data are timely updated or 
explicitly marked as obsolete (if the new information could not be acquired). 
Also information sources may loose reliability in time. A monitoring activity 
must be established also in this case. 

3) ldentify the InfoMaster (information qllaIity responsible) 
In a complex scenario, it is necessary to individuate the actor that is 
responsible for the monitoring of information and source quality. This is the 
role of the InfoMaster. 
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4) Identify the InfoBroker 
In this step, the InfoBroker office (particularly needed for Web systems) is 
identified. Its role consists in the structuring, homogenisation, and 
organisation of information items that come from different sources but are 
related. Tbis figure should not be confused with the Webmaster, wbich has a 
more technical role. 

5) Build the information flow (from source to destination) 
Having gathered all the knowledge produced in the previous steps, it is 
possible to characterise, for each information set, the flow from source to 
destination (see next figure). 

Figure 3 - The Information Value ehain (lVC) 

The above steps represent the essence of the Information Model and Flow 
specification method. The method is applied by using a number of conceptual 
tools mainly borrowed from Object-Oriented Analysis literature, such as the 
specialisation bierarchy. Furthermore, there are analysis structures originally 
conceived in our work, such as the incidence matrices described below. 

2.4 The Incidence Matrices 
The first structure is the Domain-Actor hypermatrix. It is a hierarcbical 
composition of incidence matrices that indicate wbich actors are concemed with 
which application domains, at different levels of detail. At the top level there is a 
matrix where rows are labelIed with application domains and the columns are 
labelIed by actors. At the intersection we have the goals that the actor pursuits in 
the corresponding domain (none in case that the domain is outside the scope of 
the actor). In the case of strategic actors, we identify tbis matrix with the acronym 
AD _ SA (ApplicationDomain-StrategicActor). 

AD_SA[ad_max,sa_max] = g[i,j], 

where i = 1, ... , ad_max andj = 1, ... , sa_max. 
In this matrix, the element g[i,j] represents the goal (possibly complex) that the 

j-th strategic actor pursue in the i-th application domain. In the refinement of the 
AD _SAmatrix we need to specialise the AD, focusing then on a specific 
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subdomain, and decompose the SA, considering then a specific functional unit. 
Therefore a single element g{i,j] becomes a full matrix, where rows are labelled 
with all the subdomanis of the i-th domain and columns are labelled with all the 
functional units that compose the organisation of the j-th strategie actor. The 
refined matrix acquires in the name a postfix that represents the level of 
refinement. 

In more formal terms, having the matrix AD _ SA 1, its elements are goals and 
information: 

AD _ SA 1 = gi[ilPihf 

where the number I indicates the first level of refinement and k,h are indices for 
the subdomains and functional units, respectively. The Figure 4 below represents 
the organisation of the incidence matrix with one level of expansion. 

The incidence matrix is the main modeling construct that allow us to define the 
information needs for an actor, connecting the four fundamental objects: actor, 
domain, goal, information. 

Strategie Aetors (SAs) 

l' 
;11.:: 

~c-$' 
.#~ AD2 

# 

Infonnation (or refmed goals) 

~ .... 

Figure 4 - The Incidence hypermatrix 

As the AD _ SAx hypermatrix is the modeling device for the information needs, we 
have a similar structure for the information source analysis. This second 
hypermatrix has the AD labelling the rows, as in the previous case, but on the 
columns there are the possible information sources, represented by the 
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operational actors, i.e., the kind of actors that actively partIClpate in the 
organisation of the Jubilee and produce information about their activities. We 
identify such hypermatrix as AD _GA. The elements are representative of the 
activities performed and the information produced: 

AD _GA = d{i.j] 

The complete information flow is reconstructed suitably connecting the two kind 
of matrices, forming a double-sided matrix (bimatrix). Conventionally, we place 
the AD _GA on the left and AD _ SA on the right. In so doing we have a complex 
structure that represents the information flow generated on the top of the left side 
(infosource), flowing through the middle axis (the application domain or 
subdomain) and emerging on top ofthe right side (infodestination). 

Application Domains 

l 
InfoSource InfoDestination 

~ InfoBroker 

...... ..I • 

InfoMaste~ 

Figure 5 - The Information Flow Analysis bimatrix 

The structure of the bimatrix is defined during the analysis and preliminary 
design phases, then it is used mainly by the InfoMaster to monitor the quality of 
the information flow. Ideally, the InfoMaster sits in the middle of the information 
flow, while the InfoBroker represent the publishing point, direct1y dealing with 
the information needs of the end-users. 
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3 A CASE STUDY: JUBILEE INFORMATION NETWORK 

In this section we will describe in more details the case study in wbich the 
methodology illustrated in the previous section has been applied. The case study 
concems the organisation of the Jubilee 2000 that will take place in Rome during 
the year 2000. Our research group has been involved in the process of modeling 
the complex network of information relationsbips and flows among the different 
actors that, with different goals and responsibilities, are involved in the 
organisation. 

3.1 The analysis of the application domains 
According to the methodology we start by identifying the application domains of 
the Jubilee with the main entities involved. The application domains are 
organised according to the following six categories. 

• Receptivity - the set of service, infrastructures, and organisations that will 
supply lodging and catering for the pilgrims and, more in general, tourists and 
citizens during the year 2000. Particular attention is being paid to new forms 
of lodging, such as "bed&breakfast" (not available today in Italy), monasteries 
and convents, and the use of schools and army barracks in the occasion of very 
large pilgrims gatherings. 

• Mobility - the set of services aimed at moving a very large amount of people 
within the City of Rome and the areas nearby. Particular attention is paid to 
the mobility in the occasion of the great events, both religious and civil, that 
will take place in the year 2000. 

• Events - essentially the program of religious and civil events that will take 
place in the year 2000. Civil events include very different kinds of initiatives: 
from music to theatre, from parades to fairs. Also the religious events are 
much varied, ranging from the week of Franciscans to the Day of the Families. 
In particular, there are large religious events that are expected to gather up to 
two millions of people. 

• Sites - this domain concems all the places, building, monuments, special 
routes (such as the via dolorosa, i.e., the replica of the sacred walk of Jesus 
before bis crucifixion), but also museums and villas. Furthermore, there is an 
intense activity of rebuilt, refurbisbing, restructuring, and reopening of 
ancient, noble mansions, generally full of artistic pieces: paintings, sculptures, 
fumiture. 

• Direct services - this domain concems all the basic services necessary to 
support and ease the stay in Rome of such a large number of guests. One of 
the first services concems the information itself, that must be easy to reach in 
any situation, timely and accurate. Another important service is health care, 
then we have financial services (i.e., money transfer, change), an extensive 
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booking system (that covers from hotels to theatres, to museums). Furthermore, 
there are specialised services, such as the handicapped care or public security. 
Touristic services fall in this category too. . 

• Support services - in this domain are gathered all the services that are not 
directly addressed to the public. From the training of staff that will operate for 
the general reception, in the airports ·or railway stations, to the volunteers 
organisations, from the environment protection to the monitoring, surveillance, 
and social emergency management. 

Each of the above application domain is hierarchically decomposed into 
increasingly specialised subdomains. For instance, the mobility domain is 
specialised in long distance and local transportation, and so on. The receptivity 
is decomposed into accommodation, catering, and so on. 

The process of specialising the domains may continue until the suitable level of 
refinement is reached. The number of refinement levels depends by the structure 
and complexity of the domain. The aim is to reach a similar information structure, 
in terms of granularity of the information items that compose it. 

To explain what we mean by "information structure" in the following figure is 
reported the information structure of the Hotel entity, as subdomain of 
accommodation structure in the receptivity domain. 

Receptivity 
Accommodation Facility 
Hotels 

General Information 
Name 
Address 
Category 
Localisation/Description 
Manager 

Booking Information 
Available Rooms 
Price 
Phone Number 
Fax Number 
E-Mail Address 

Services OjJered 
Parking 
Entertainment 
Sport Activities 
Disabled Facilities 

Figure 6 - Hotels information structure. 
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The above application domains represent the scenario in whieh the pilgrims will 
move, live, participate in the events. But there are other actors that are intensively 
working (until December 1999) to prepare everything, and in the year 2000 to 
make everything smoothly happen. As anticipated, we have three main categories 
of actors: strategic, operational and external actors. 

• Strategie Aetors - represent the institutions and organisations that are 
responsible of taking the strategic decisions, and have the right to direct the 
spending in one direction or another. Their decisions are determinant for the 
profile of the Jubilee. In this category we have, among others, the City of 
Rome, the Province ofRome, the Latium Region. One special strategie actor is 
the religious consignor: the Saint Site. 

• Operational Aetors - This category gathers all the subjects, companies, 
enterprises, and organisation that actively work in the preparation of the 
Jubilee and will supply their services during the year 2000. Organisations that 
are active in the public transport, by air or on ground, in supplying electricity 
or water, that run hotels or telecommunication services are counted in this 
category. Likewise, we have operational actors for cleaning streets or taking 
care of the health of the people. 

• External Aetors - The external actors are of three kinds: (i) pilgrims and (ii) 
tourists who will arrive in Rome to participate to the organised events both 
religious and civil; (iii) the resident citizens ofRome who are interested in the 
Jubilee (and those who, although not specifically interested, will be involved 
anyway). All of them are interested to obtain information about the services, 
the scheduling of events, and all other useful information. 

Here we focus on Strategie Actors, a list of which is reported in Figure 7. 

1 - National Commission for Jubilee 2000 
2 - Integrated Commission Italy-Vatiean 
3 - Region of Latium 
4 - Province of Rome 
5 - City of Rome 
6 - Trade Chamber of Rome 
7 - City of Florence 
8 - City ofNaples 

Figure 7 - The Strategic Actors. 

Proceeding in the analysis, we considered each SA aiming at decomposing its 
organisational structure. 

In this case the hierarchical decomposition is along the part-of dimension. This 
is due to the fact that here we do not consider conceptual entities but actual actors 
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(i.e., instanees). These instanees are rather eomplicated, endowed with an internal 
organisation, with funetional units, eaeh of whieh has a different mission. For 
instanee, the City of Rome is deeomposed into the municipal departments (there 
is a total of 15 departments), having different duties that concem the management 
ofthe city, sueh as: 

• Social Services 
• Health 
• Environment 
• Transportation 
• Sport and Culture 
• 

This deeomposition is different with respeet to domains refinement, that are 
defined in terms of progressive speeifieation of the field of interest. So, the 
hierarehy of the Applieation Domains is a specialisation hierarchy while the 
hierarehy ofthe Strategie Aetors is a (de)composition hierarchy. 

3.2 Building the JIN Information Model 
At this point of the analysis process we have two hierarebical structures, the first 
for the Application Domains and the other for the Strategie Aetors. Aeeording to 
the methodology, tbis two bierarehies have to be related using a set of matriees. 
Please recall that in the AD _ SA matrix domains label the rows, wbile the aetors 
label the eolumns. At the intersection of a row and a eolumn we indieate the goal 
of the eorresponding SA in the eorresponding AD. 

At a first level the matrix is that showed in Figure 8. In this matrix the interest 
of a SA in a given AD is simply represented by a dot. This is the only information 
that we ean express at a preliminary level of the analysis. Additional information 
is speeified about goals in the next level of refinement. 

Regionof Province of City of Commission Italy-
Latium Rome Rome Vatican , 

R~vity • • • I 

Mobility • • • I 

Events • • • • 
, 

Sites • 

Figure 8 - An incidence matrix AD _ SA. 

The next step of refinement is obtained by eonsidering a cell of the top matrix 
(Figure 8). Given a row and a column, their label will be expanded, aeeording to 
the bierarehy previously illustrated (see Section 2), and the cell will be the full 
matrix. The next figure (Figure 9) shows this general expansion mechanism by 
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which a first level of refinement is obtained. The Figure 10 illustrates the matrix 
obtained from that in Figure 8 in the case of AD = "Mobility" and SA = "City of 
Rome". 

I' 
.,,;f / 

.,,~ 

.f 

Strategie Actors 

, , , , , , 
City ofRome ~ 

#' 
.j' 

Netropolit • 

Figure 9 - A hypermatrix AD _ SA. 

Mobility 
t 

(1) 

(2) 

3 

Figure 10 - A first level of refinement. 

Hea1th Environment 
nt Oe t 

(S) 

(4) 

The matrix expansion process can be performed recursively until the suitable 
refinement level of the information is reached. In the matrix of Figure 10, a cell 
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contains a specialisation of the goal expressed in the previous level of refinement 
and the description of the information that the corresponding Strategic Actors 
need to reach the given goal in the given application domain. 

The following is a list of sample goals referred to the Figure 10: 

(1) planning new road infrastructure (new highway segment). 
(2) planning the enhancement of subway services. 
(3) evaluating the need for additional parking lots in given areas. 
(4) monitoring the pollution level in presence of increasing bus circulation. 
(5) assessing the impact on the environmental resources produced by a new road. 

To each goal must be associated the corresponding information, needed by the SA 
to achieve the goals. This is done for each pair AD-SA using two column table, 
like the one showed in Figure 11. 

AppIication Domain: Local Transportation - Mobility 
Strategie Aelor: Mobility Department - City of Rome 

Goal Information 
- planning the enhancement of - forecast of people movement in the 

subway services occasion of the s~ial events 

---- ----

Figure 11 - Goal-information table. 

When the final level of refinement is reached (i.e., the suitable level of 
information details) we have the set of information items that the SAs need to 
reach their goals. The information items are then recomposed in terms of entities 
present in the AD. 

It is important to recall that also the data about each SA, although not reported 
here for sake of conciseness, are part of the information that must be stored and 
managed by the JIN. 

At the end of this part of the analysis we have specified and modeled the overall 
Information Model. It is represented in different ways, namely: 
1. The Information Structures that characterise the entities of a given 

Application Domain. 
2. The goals ofan actors within a given domain. 
3. The Information needed by an Actor to reach one of his goals. 

In particular, the points 2 and 3 constitute the output of the information flow 
analysis, i.e., the part concerning the destination and use of the information 
managed by the JIN. 
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The next part, needed to complete the information flow analysis, concerns the 
characterisation of the information sourees, i.e., the places where the information 
is first generated. This step is performed starting from the information items 
obtained from the previous step, in cooperation with domain experts, capable to 
identify the origin (person, organisation or external information system) of the 
information. 

This step represents the main difference of our proposal with respect to database 
design. The final specification of the information flow is obtained by using the 
double-sided matrix (birnatrix) described in Section 2. In Figure 12 we show an 
example of this matrix, in case of InfoSource = "Municipal Transportation 
Agency", InfoDestination = "City of Rome", Application Domain = "Local 
Transportation" , InfoMaster = "Expert of Transportation Services". 

o tional Act< ur:s Strateldc Act, 

Trans ortation ~lCY Ci ofRome 

~ 

~ 

• .. • 
r--

Figure 12 - The information flow model. 

V 

I----

Domain 
'ansoprtation 

aster 
'ansportation 
,ces 

In the bimatrix, the central axis reports the structure of the application domain 
and the associated InfoMaster that, as previously explained, has the responsibility 
of ensuring the quality of the information provided. In particular, the InfoMaster 
takes care of: 
• Information refreshing at due time intervals, 
• Monitoring InfoSources and notifying any variations (e.g., when an 

operational actor stops its activity), 
• Monitoring the application domain and notifying any variations (e.g., a 

change oflaws or regulation in a given AD). 
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4 CONCLUSIONS AND FUTURE WORK 

In this paper a method for the analysis and preliminary design of the information 
model and the information flows in large application domains has been presented. 
One of the main objectives of the proposed method, referred to as IQnet, is 
information quality. This desirable property is pursued at two levels: (i) in the 
analysis of the information model of the application scenario (essentially 
composed by actors and application domains), to ensure relevance, minimality, 
completeness and accuracy of information; (ii) in the organisation procedures that, 
when there will be a network of running systems, will guarantee existence, 
reliability and up-to-dateness of the supplied information. 

The IQnet method has been conceived to cope with a complex and fragmented 
reality, typical of a large federation of information systems, accessible by a variety 
of users. In particular the method has been applied to the preliminary analysis of 
the information and communication system of the Jubilee, referred to as Jubilee 
Information Network. The method is currently being experimented in the 
complex reality of the Jubilee and is already showing the benefits that derive from 
a systematic approach to the analysis and specification of information needs. The 
IQnet method appears effective in ensuring the quality of information acquired, 
stored and distributed to the end-users. 

Seen the high complexity of the method, we are starting implement a software 
environment to support the different phases. After a preliminary market analysis, 
we decided to start a prototypical development based on the Lotus NotesIDomino 
(Lotus, 1998) groupware. 
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