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Abstract

The quality of content is a key attribute for assessing the global quality of a museurn
application. Unfortunately, producing good cantent, especially in multimedia digital {orm,
is expensive and time-consuming. One way to reduce the costs without sacrificing quality is
to exploit the concept of Information reuse. The idea is to use {portions of) the same mult-
media material In different applications, possibly adapting it for different contexts, for dif-
ferent categories of users, and for different delivery channels {e.g., on-line and off-line).
Information reuse does not come free. To be effective, it requires a wellorgantzed environ-
ment in which information can be easily stared, inspected, retrieved, and adapted for dif-
ferent purposes. This paper describes the approach adopted tn the project “The Virtual
Museum of ltallan Computer Science History”, funded by the Italian National Cound! of
Research (CNR). In this project, all the digital material (documents, images, video inter-
views, et} is stored in a digital archive based on a mukimedia database with a WWW
front-end. The archive is designed for specialists only: members of the editorial board of
the project; researchers In the history of science; application developers {who are looking
for interesting content fo include in their CD-ROMs or Web sites). Each research group
involved In the project extracted and adapted from the digital archive the muttimedia
material needed to build a different hypermedia application in two “versions” - WWW and
CD-ROM. These applications, both on-line and off-line, strongly reuse (portions of) the digl-
tal archive content, but organize and present it with a totally different style, to address the
needs of non-specialists (e.g., people who have some interest, or curiosity, on the history of
ltalian computer science). ’ '

introduction

Producing good-quality multimedia material is ex-
pensive and time-consuming; thus, a challenging

From a cultural perspective, this project originated
from the idea that, although computer science is a

issue is to support Information “reuse” {Garzotto
1896), i.e, multiple use of the same multimedia
material in different applications, in different con-
texts of use, and for different categories of users.
In principle, developing new applications by “shar-
ing” multimedia contents requires less time for thetr
development and costs much less than develop-
ing their content totally from scratch.

Unfortunately, information reuse does not come
free. To be effective, it requires development of a
well-organized editorial environment in which mul-
timedia information can be easlly dassified, stored,
inspected, and retrieved for different purposes. it
also requires some kind of integration between the
editorial environment and the application devel-
opment environment, as well as systematic design
methods so that it is easier for developers to re-use
the same base of information for building differ-
ent applications. This paper will describe the tech-
nical approach adopted in the project “The Virtual
Museum of Italtan Computer Science History’ to
address the above Issues,

young, ever evolving discipline where everything
becomes obsolete in a few years, its history is part
of the memory of our society, and many lessons
can be learned from it. We should therefore avoid
the tisk of forgetiing the evemts of ils evolution
and the testimony of the people that made this
history, which are not purely anecdotal, but which
have intrinsic cultural and social value (De Marco
19949).

In acknowledging this, CNR - the ltallan Research
Coundil - launched in June 1996 the project “Museo
Virtuale della Storla dell'Informatica in Halta™ (Vir-
tual Museum of lalian Computer Science History),
The project’s purpose is to exploit information tech-
nofogy in order to preserve and to disseminate the
cultural heritage concerning the history of com-
puter science in Haly, which would otherwise be
lost in a few years, without any possibility of re-
covery. The project focuses on the “infancy” of Ital-
ian computer science, between the mid-fifties and
the end of the seventies, when computer science
was in its infancy and where italy played a key
rofe.
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digital archive is therefore conceived of as a
multi-author activity;

to support scalability, in order to accomplish the
progressive growth, with time, of the muitime-
dia content. The acquisition of the archive mate-
rial Is incremental; the archive is continuously
enriched with new multimedia content as the col-
lection aclivity proceeds (and new material Is dis-
covered). Populating the archive may, in prin-
ciple, continue Indefinitely, extending, in the fu-
ture, the period of interest, from thé eatly years
of Italian computer science to present day;

- to make the material easlily available for devel-
apers of multimedia applications working in this
fleld and which are targeted for a non-specialis-
tic audience;

* to keep, at the same time, compiete indepen-
dence from the particular applications that can
be developed.

From a technological perspective, the best candi-
date to support the above requirements 1s to de-
veiop an on-line multimedia digital archive, based
on standard data base technology and accessible
via any standard WWW browser. The actual con-
tent Is stored in a centralized data base (currently
located at CNR In Pisa) developed with a commer-
cial object-relational DBMS {lllustra/informix). On

top of it, we have developed a WWW front end,
which supports both remote update of the archive
(by the various members of the editorial team of
the project) and remote access, by the project mem-
bers and any user who |s interested in the archive
content. The use of standard data base technoi-
ogy supports the needs of scalability, muki-user
access and update, and security.

The Archive Data Schema

The archive contains various classes of informa-
tion: information about personages who, with vari-
ous rofes, contributed to the development of com-
puter science in Italy, their blographies, audio and
video interviews and photographs; about public
and private institutions that had (and partially still
have} a relevant role in the history of Italian com-
puter science; about software systems (as operat-
ing systems of the first computers) and hardware
systems {as electronic computers and calculators)
with historical and technical cards, photographs,
audio and video recordings; and, finally, about
events that have marked the fundamental steps
in the deveiopment of computer science in ltaly.
The data base schema descripes these various
classes of information and models the relationships
between them. Figure 1 shows a simplified version
of the schema to provide an intuitive idez of the
data organization. As a matter of fact, the multi-
media digital archive is much more complicated
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Figure 1. The Muliimedia Digital Archive Schema
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Bibliography, Documents with historical soundness,
Institutions, Events, Images, Personages, Cards,
Hardware Systems, Software Systems, Textual
Documents, Functional Units and Video Docu-
ments) that can be used as a starting point; suc-
cessive steps are performed by following the links
starting from these categories, and correspond to
the database schema relationships. Multimedia
presentation tools allow one to visuallzthe Infor-
mation dynamically extracted from the digital
archive, This dynamism is a particularly interest-
ing aspect since new information inserted in the
archive will be automatically visuaiized without
further efforis,

If a user Is, for example, interesied in a given per-
sonage, he can access the Personage category and
choose the person about which he is searching for
informatlon. The information presented depends
on what Is available about the personage; for ex-
ample, a guided tour presenting the chosen per-
sonage can present his/her photograph first, then
his/her biography (see figures 3 and 4). Moreover,
the user can see interviews of the personage (as
flgure 4 shows), access the events to which he/she
has taken part, the institutions in which he/she has
worked or visited, and the software and hardware
systems on which he/she has worked.

At any time, the user can change category and see,
for example, the events that have marked impor-
tant steps In the history of italian computer sci-
ence.

The hypermedia applications

The hypermedia applications developed in the
project have different purposes with respect to the
multimedia archive. The latter is deslgned for pro-

& Y SOt

’ Figure 3. A personage in the digital archive
of the Virtual Museum of falian
Computer Sdence History

fessional use. Its intended users are members of
the editorial board of the project, who need to in-
sert new materlal or update the existing one; or
researchers in the history of sclence, who are fook-
ing for material which has some interest for thelr
studies; or application developers, who need in-
teresting content to include in their CD-ROMs or
Web sites. As such, the digital archive stores alf the
materlai coliected during the project, in a number
of different formats and versions. The content Is
organized using technical criteria, to optimize stor-
age allocation. The interface tries to maximize the
efficiency of a specialist’s access, based on queries
and goal-orlented exploration.

In contrast, the hypermedia applications, both on-
line and off-line, are mainly designed for non-pro-
fessional use. Their main requirement is to promote
some interest in the early years of italian computer
science, to stimulate reflection, especially by the
young generation, on what happened in industry
and academy in those years and how it relates to
the present. Intended users are “casual” visitors who
are mainly motivated by curiosity or people who
have some interest on the history of ltalian com-
puter science, either for education purposes or just
for-personat culture,

Part of these users may need to be stimulated to
use the system. In general, they do not reguire the
availability of the whole body of information stored
in the archive. Textual descriptions of ‘concepts”
{blographies, events, machines, etc) can be short
for these users {the archive instead also stores long
detailed presentations about each subject). They
are particufarly atiracted by visual content (images)
and above all, by live, interactive material such as
video interviews (where more curlous and anec-
dotal information can be discovered). In terms of

o i)
v R RO i de S
Figure 4. Another personage in the

digital archive of the Virtual Museum of
ftalian Computer Sdence History

© Archives & Museum Informatics, 1999 35




Cultural Heritage Informatics

* component Long Bio: Includes a Long text De-
scription of the person

Computer System

* component Description: includes Camputer
Code, Date, Use {commercial or scienttfig, Com-
puter Generation, Short Presentation, one or
more Images

component SW (sofiware): includes a Short De-
scription of the software developed for the sys-
tem

* component Functional Unit {FU); includes Corn-
puter Code, Functional Unit Name fe.g., Arith-
metic Unit), one or more Images, Short Descrip-
tion

* component Functional Unit (FU includes Com-
puter Code, Functionaf Sub-Unit Name (e.g., Arith-
metic Untt), one or more Images, Short Desctip-
tion

Q&4 {question and answer)
* component Q&A: Interviewed Person Name, In-

stitution Name, Question - transcription, Answer
- transcription, Video Fragment

The conceptual design of the applilcations includes
the definition of “colfections’ (Garzotto1994a) that
represent sets of entitles, or sets of other coliec-
tions. Members of a collection can be homogenous
or heterogeneous. They can be grouped together
for different reasons: because they have the same
nature (e.g. “all interviews”); because they are
mutually related by some semantic relationship
(e.g. all places where a given person worked); be-
Cause they are all useful for a given user task leg,
have a quick overview of the most Importart in-
formation on a given theme”). Collections have a
distinguished element called “center” which pro-
vides an overview of the collection content and
the entry points (links) to access collection mem-
bers.

The main collections are listed in the following
table, where we indicate the types of objects
grouped by each collection, All collections are ho-
mogeneous, i.e., they group elements of a given
type, except those named “Guided Tour on Theme
X;” (on the bottom of the table). These are hetero-
geneous and groups information objects of differ-
ent types that are related to a given theme (e.g,
“The arrival of the first camputer from the L.5.7),

Navigatlon s quite rich in the hypermedia applica-
tions. Users can choose where to start accessing

Entity
Collection |}

@ 2o Person | Place

System

Historical
Document

Q8A  lEveni | Curifosity

All persons (alphabetic order)

Persons by Place

Persans by Event

<] g =

Persons by system

All computer systems
(alphabetic order)

Systems by generation

Systems by development
lace

Systems by person

Sw pradudis

<<y el <y

All Events (chrondlogical
order)

Events by year

<] =

Events by place

All places {alp. order)

Q8A by subject falp. order]

Q&Q by Person

All Curiosities {alp. order]

Curiosity by subject

All historical decuments
{chronofogical order)

Histarical document by event

Guided tour by Theme X1 v v

v

v v

v v

Guided tour by Theme Xn

v

i Tt B

v

Vo]

Struciure Table: The structure of the collections in the hypermedia applications of
the Virtual Museum of lkalian Computer Science History
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Figure 8. The entry point fo the collection “Person-
tges by Place (Milano)”

computer mother board. The gray background
shows, in the shadow, micro circuits and board
units. The idea of circults and CPU units are also
suggested by the buttons, the lines separating or
connecting the various areas on the screen, the
frame around the content fields. Colors are strong
and contrasted, with a careful use of gray, black,
white, intense red, intense yellow, and “electric’
blue.

Conclusion and future work

This paper has presented the approach adopted in
the Project “The Virtual Museum of Italian Com-
puter Science History” for the reuse of multimedia
documentation in the creation of interactive k-
timedia applications.

The experience galned in the project for the ae-
ation of the multimedia archive - together with the
applications for its access and management - and
for the development of different hypermedia ap-
Plications both orHine and off-ine (e.g., on CD-
ROM] brings us to the following conclusions:

* The cost of the praduction, selection, organiza-
tion, etc. of the multimedia material Is largely
dominant with respect to the cost for the devel-
opiment of the applications.

* The possibility of reusing, even part of the mate-
rial produced, provides a significant reduction in
the cost of the devejopment of a new applica-
tion. This reduction Is much more significant
when different versions of the same application
are produced (such as the CD-ROM and Www
versions} or when updates of the application are
Created (e.g. when new material becomes avall-
able).

* The possibility of reuse Is strongly dependent on
the availabllity of a well-organized environment,
like the digital archive developed in the project.
This acts as a multimedia repository of the col-
lected material, supporting hypermedia devel-
opers to search and to retrleve, in a very effec-
tive way, what needs to be reused for applica-
tion development. The digital archive alsc acts
as an edkiorial environment, which makes the
process of storing new content and maintaining
the overall body of knowiedge sources easy, ef-
ficient, and well organized.

* A multimedia repository where data are stored
tn different formats, guarantees that the digitized
material Can be acceded in the long term. This
makes reuse over time possible. The problem of
format obsolescence is extremely important and
Critical, especially In the case of archives con-
taining historical data: the solution adopted in
the project is also based on the adoption of pro-
cedures for the updating of existing material, thus
making possible the insertion of new data for-
mats when necessary.

. The work done so far has also evidenced the need

for further research work in order to obtain an
optimal solution. In particular, we are considering
continuing our research activity in the foilowing
areas: :

* Inmany cases, it is usefuf to enable the reuse of
parts of applications, besides the multimedia
contents. Research work is needed to understand
how reuse of application components (moduies) can
be done, how subparts of an application can be
extracted,

* Related to the previous asped, theye is the need
of creating an archive of reusable application
components. This also requires the definition of
appropriate mechanisms for the selection of the
relevant application modules {(query mecha-
nisms) together with a suitable query formula-
tion interface.

= The final and most ambitious goal is to provide
a strong integration of the application with the
muitimedia repository. This means that data are
stored in the archive and the appiication acquires
them only when needed, by using query by can-
tent mechanisms instead of directly accessing the
objects. This approach makes possible the de-
velopment of applications whose content can
be updated continuously, as soon as new mate-
rial becomes available.
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