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Abstract—History of computer science, information
technology (IT) and telecommunication are definitely part of
our cultural heritage. Collection and distribution of factual data
about history of these fields should be regarded as important
part of preservation of cultural heritage of a given geographic
area and time period. This is more necessary and adequate in
case of rarely documented facts, moreover if achievements were
created beyond objects might have physically been preserved,
like intellectual activities and especially productions of pre-
internet times. Computer research, developments, software and
like of early periods are among those which are not accessible
on web archives (but by documents and in human memories
only).

Under the frame of the John von Neumann Computer
Society, Hungary (NJSZT) there has been set up a Section for
History of Information Technology and it has come to the
resolution to build up a data archive covering a wide range of
computing heritage, i.e.: persons’ professional careers and
activities on computer R&D; products (SW, HW); institutions
and companies involved; papers, reports, further written
documents; list of events, conferences etc.; photo documents
scanned, and finally, video portraits of elderly prestigious
professionals, on other word, witnesses of the past. Collecting
data is dedicated specially to IT history in Hungary as well as to
impacts throughout the world by Hungarian origin
professionals, and is emphasized on time period from the very
beginning till around the ‘90ties.

This project has been started by volunteer activities of
mostly retired noted professionals since 2009. The Archive is
ready now for opening to public research, experts and science
historians.

The paper describes as the model of the digital archive in
details as the research opportunities among its historically
valued data and also the intellectual significance of the more
than 5200 items in the Archive.

There is given some remarks about a unique collection and
exhibition of computer history in Hungary located in Szeged,
Hungary maintained also by NJSZT. The aggregation of this
collection together with the Archive form jointly a hybrid, i.e.
real + virtual, museum.

The paper also describes our latest action for preserving the
Archive for long time, we call “eternity”, not to be dependent of
limits of temporal and changing storage options in digital sites
and forms of the present.
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IDEAS

There is no doubt that technical heritage is part of our culture
and cultural heritage. Obviously, computing and information
technology are also part of our cultural heritage. Collection,
storing and dissemination of factual data on the history of
these fields should be considered an important part of the
preservation of the cultural heritage of a given geographical
area and period. It is, after all, a substantial part of the 'digital
humanities', in the modern parlance of our world today. This
is particularly important in the case of the preservation of
rarely documented facts and achievements beyond physical
objects, such as the intellectual activities and productions of
the pre-internet era. Computer research, developments,
software and the like from early periods are among those that
are not accessible in web archives, but only in documents and
human memory.

The preservation technology described in this article, and the
archive itself, can be seen as a model that can be generalised
and applied to a broad spectrum of cultural heritage
preservation.

Hungarian computer scientists founded their first scientific
association, the John von Neumann Computer Society
(NJSZT) in 1968. The aim of the Society is to serve as a
professional forum for the dissemination of computer and
later information technology (IT) culture in Hungary, and to
provide opportunities for scientific and professional
exchange and programs for Hungarian computer scientists.
The Society's mission has become to deal with the past and
help shape the future. In relation to the former, the NJSZT
collects and stores computers, and organizes occasional
exhibitions about them. Its permanent exhibition can be
visited in the university city, Szeged (Hungary), where many
schools organize trips for their students to view these
exhibitions and learn about computers [10]. In relation to the
latter, it organizes programming competitions for
schoolchildren, for example.

The Society carries out its activities in specialist sections and
regional organisations.

In January 2009, several members of the Society, mainly
retired, older professionals, founded the Informatics History
Forum (iTF)! as an independent section, a kind of "cultural
heritage section", with the aim of collecting, preserving data,
organising and presenting events, achievements and
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1 Throughout this article, we use the name ‘Informatics History Forum’ (or ‘Forum’ for short) to refer
to our organisation in English. In our view, the term ‘informatics’ in European usage currently
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memories of Hungarian IT history with the help of their own
knowledge, research and personal memories [11].

Similar organisations, institutions and archives with similar
goals can be found in some countries around the world that
are significant in the field of IT [1,2,3,4,5]; there has also
been established an IT History Society [6].

The Forum considers it a priority to present the professional
careers and activities of important personalities (both
deceased and living) who were involved in IT since the
beginning; institutions operating in the field (research and
teaching institutes, offices, companies, firms); products
(software, hardware) that have been created; past events
(conferences, seminars, workshops, exhibitions, trade shows
etc.); and all kinds of written works that were once created
and are still somehow available or else were composed
advisedly to our aims (studies, reports, manuscripts,
publications, books, other documents).

The collection focuses specifically on the history of IT in
Hungary and the global impact of Hungarian-born
professionals, with a particular focus on the early days
(1950s) and the period from the beginning to the end of the
1990s. The digital archive is now largely assembled and
complete, and ready to serve research purposes for the
general public as well as for Hungarian and international
experts and historians of science. More than 5,000 items (not
counting the images), including a considerable amount of
historically valuable data, documents, and culturally
significant intellectual properties, are available for further
research and processing.

It should be noted here that the collection and creation of the
Data Archive, which will be described in the followings, is
largely based on completely voluntary cooperation of retired
professionals. It has no fundamental financial base or
resources, although it does receive some financial support
from non-profit organizations. The design and development
of the Data Archive itself, its ongoing structural development
and, of course, the most important task, the uploading of
collected information, the building of its content and its
expansion, were based on the activities of the same group of
volunteers and are still ongoing.

In addition to collecting information-rich memories, the
Forum presents the history of the once-important scientific,
research, developer and productive institutions and key areas
of Hungarian computer science at memorial conferences. By
publishing video recordings and the presentations of the
lectures given there (which make up the "iTF Events"
collection), there have already been partially achieved a kind
of arrangement of the items in the collection as well as
summaries of the given topics.

Moreover, video reports are being produced with prominent,
influential professionals, mostly by now retired experts,
about witnesses of the past (collection of “Portraits from the
History of Hungarian Computer Science”).

The Forum organizes the collected and systematized
information into a comprehensive digital collection, the Data
Archive (iTA), and presents it on a WordPress-based website
embedded into the information website of the Forum
(www.itfinjszt.hu). (The latter one informs the readers about

Forum’s activities, programs, activists, news, further
knowledges and needed information.) In the Data Archive,
the information is organized into the following thematic
Sections as collections of Data Sheets: People; Institutions;
Products; Writings; Events; Video Archive; Image Archive.

Thanks to the contributions of the Data Archive’s staff,
summary overview studies and, so called, “digital virtual
exhibitions” on the history of certain fields are already being
prepared, mostly using the Data Archive's materials. These
are for instance: “Time Travel (The History of IT in Hungary
- a Brief Outline)”[7]; "Life in Computer Centres"; "Portraits
from the History of Hungarian Health Informatics"; "The
History of Artificial Intelligence in Hungary"; "An Overview
of the History of Geoinformatics Applications in Hungary".

A permanent exhibition on the evolution of IT has also been
set up by the Forum at the Hall of Obuda University in
Budapest [8].

PROCESSES

The creation and implementation of the historical archive
consisted of two distinct phases.

(A) Defining and planning the structure of the repository, the
Data Archive, as usually called: system analysis and design.
The design and development of the structure required a
lengthy organisational and development effort: from the
choice of the database system used to the development of the
specific requirements for the given task.

In our case, we implemented the WordPress system for this
purpose, taking advantage of some WordPress-specific
solutions to a certain extent. However, the basic structure and
algorithms can also be adapted to other software
environments.

(B) The second phase is the continuous uploading of data into
the repository, i.e. the use and operation of the developed
system. This process includes three main activities:
Collection — Storage - Display.

The processes of creation of the Data Archive are illustrated
on Fig. 1 [12].
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The Collection process includes the followings: acquiring
Objects to be included in the repository (items, information
stored on media carriers, information obtained in other forms
and from other sources, e.g., personal but authentic
communications); digitizing them as necessary or converting
them into the digital format required by the repository; and
finally, registering them.

Storage is an obvious task for the purpose of creating an
archive. The only question that may arise is whether an
Object is physically located within our Data Archive or in
some external storage location — in the latter case, of course,
with appropriate reference parameters. The Storage task is
responsible for identifying, sorting, and organizing the
Objects into structures in accordance with the earlier
indicated system design.

Display is essentially the creation of a kind of virtual
museum. The first step in this process is the systematization,
in other words: organising the Objects, that takes place during
Storage process. However, this can be supplemented by
various groupings (permanent and temporary displays),
special collections, publications, goal-oriented temporary
format changes for specific purposes, search options, etc.

MODEL

The basic elements of the Data Archive, the entities (Data
Sheets), carrying individual data items, are created in a
predefined, fixed structure based on content requirements and
formal specifications. In other words, they have mandatory
attributes. This results in a large, authentic dataset consisting
of relatively uniform items of a consistent quality, free from
subjective interpretation. Items naturally contain descriptive
information and references in addition to the strictly factual
basic data. The former are, by definition, unique to each item
(e.g. personal life stories; product characteristics;
institutional functions), while the latter may be diverse or
even narrow in scope, and also unique to each item.

Both the Objects collected and the Data Sheets describing
them need to be clearly recorded. The Data Sheets themselves
are recorded automatically, as they are displayed
individually, but may also be displayed jointly in tabular form
by each thematic Sections, respectively. The recording of
Objects is primarily carried out by the Data Sheets relating to
them, simply by virtue of their content. The recorded data is
essentially publicly visible, but due to the structure and
organization of the Data Archive, some of it is hidden
metadata. Registry data mainly includes the followings: serial
number; identifying name (e.g. person’s name); storage
location or identifier; and possibly secondary information
(original date, date of entry, source data, donor, ownership,
etc.).

STRUCTURES

To summarize what we have covered so far: the basic items
— the Data Sheets created about archived Objects (persons,

products, institutions, etc.) — are organized into thematic
Sections. This means that items with the same properties and
content structure are placed in the same Section. These
Sections are referred to as complex items, which are linked to
a subset of Data Sheets through their properties. Data Sheets
can be viewed individually and also in the form of tables,
listing one Data Sheet per row with the most important
properties.

For each Section there exist:

(A) A description of its property structure, defining the fields
of the Data Sheets;

(B) The following tools:

(1) An editor, allowing to input all the fields of Data Sheets;
(ii) A screen-editor to produce the appearance of the Data
Sheet;

(iii) A table-builder that produces table of the Section with all
Data Sheets as rows and values of selected fields in the
columns.

Fig. 2 shows a highly simplified schematic diagram of the
Data Archive structure at the design stage, where each basic
item is linked to one and only one complex item. However,
some basic items may also be connected to one or even more
other basic items via cross-references.
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It is worth briefly outlining the different functional
characteristics of the aforementioned Data Sheets, which
carry the substantive, informative content of the, previously
also mentioned, thematic Sections. The Data Archive
contains two types of Data Sheets.

In the case of Type I Data Sheets (Persons, Institutions,
Products, Events), they directly contain the text description
of the information to be presented (possibly with references).
The references can be external (e.g. to the World Wide Web,
YouTube) or internal (i.e. pointing to other elements of the
Data Archive).

Type 2 Data Sheets contain informative descriptions (a kind
of "library catalogue cards"), providing certain metadata
along with web address(es) where the actual information
(text, video, conference presentation) can be found.

The Data Archive also contains so-called Auxiliary Files, a
term which refers to the fact that most of the auxiliary files
appear as supplementary information on a Data Sheet, which
can be considered as a supplement or appendix (e.g.:



laudation, obituary, publication list to a Personal Data Sheet;
technical data sheet to a Product Data Sheet). Auxiliary files
are usually text corpora found in external sources, which we
have copied into our Data Archive to protect them from
disappearance.

CONTENTS

The activity scheme of the iTF group and current statistical
feature of the iTF Data Archive (iTA) are shown in Fig. 3:
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Let us summarize the thematic Sections in more details.
These are the most significant parts of the entire repository,
as well as they are the most crucial outcomes of the activity
of the Informatic History Forum. (See again Figure 1 above!)
People are separated into two sub-sections: deceased and
living. It does not matter what the person’s original
profession or qualification were, but rather the facts and
activities they are/were connected to computer science and
IT. There are currently 387 and 542 items in these two
Sections, respectively.

Institutions are organised into 5 groups:
companies/enterprises;  educational  institutes;  non-
governmental organisations; offices; and research institutes.
There are 257, 33, 59, 21 and 24 items in this Section at the
moment, totalling 394.

Products are organised into three sub-sections: hardware,
software and complex systems (where complexity refers to
either systems with more complex structure or use of tools,
or systems with a more extensive range and quantity of
instruments, networks etc.). There are 122 + 42 + 32 =196
items in this Section at present.

The Writings Section contains 780 items at the moment.

The Events Section contains 1,477 items including 90 series
of events.

The Video Archive contains 766 items with Data Sheets with
descriptions within the Data Archive, as well as videos
uploaded to the YouTube area. In some details, the archive
includes 70 video portraits; about 30 device description films;
and many unique videos with miscellaneous contents of all
kind. Here one can find the videos of the presentations given
at the aforementioned commemorative conferences organised
by the Forum: the “iTF Events” with 69 items.

Finally, the Image Archive contains more than 4,000 digitised
photos, all of them are well identified with their meta-data
(time, place, persons/instruments, event, etc.) as well as
commented on. The Image Archive, which is the most

recently introduced section, is technically independent on a
different system (Piwigo), but is available as a closely related
collection.

We can confidently estimate that, as a result of the collection
carried out over the past 15 years, 90% of the institutions and
companies operating in Hungary from the beginning until
around 1990 have a data sheet in our database. A similar
proportion can be said to apply to the more significant or
noteworthy individuals who were active in the field of
computer science in Hungary during this period. (Of course,
the total number of people who worked in or were employed
by this profession is much higher than this.) At the same time,
the database also contains almost complete information on
the tools and equipment that were created. (To put the above
figures and ratios into perspective, let us not forget that we
are talking about a country with a population of
approximately 10 million.)

A historical data repository of this type is quite complex and
diverse due to the nature of the content, particularly, that it
concerns to the locally coherent entirety of a technical-
scientific field within a given area and time period. People
archived in our Data Archive worked in archived institutions
on archived products, participated in the events archived, and
reported their works and achievements in written form also
archived in the Data Archive. Our system of cross-references
within the Data Archive is still quite limited for this kind of
complicated relationships; one might even say the repository
is incomplete for the time being. A complete solution to this
problem will require further development. Nevertheless,
modern search techniques enable researchers to understand
and interpret the context and connections with in the current
content of the repository.

Note, that an internal search system had previously been
planned for the Data Archive, but this has been superseded
by technological developments. Today's search engines, not
to mention Al technologies, provide all kinds of support to
those studying the content of the archive.

As mentioned, references to sources outside the Data Archive
are also necessary. Of course, this is far from being
exhaustive in the sense of referring to any (or all) external
source of the data in the repository. It is just that there is a lot
of additional information that can help to interpret the data
and it would be appropriate to refer to them. However, all this
must be handled with care, because while the whole Data
Archive can be treated as a unified closed set and must be
preserved in its current form for posterity, the location,
preserving time, and storage method of materials behind
external references may change over time, or even cease to
exist, thus rendering the references invalid.

The upload process has been facilitated by the incorporation
of some Data Sheet creation and editing tools. The possibility
to build items parallelly into Sections with internal and/or
interconnected links is rather limited. This needs manual
adjustment more than it should; this may require further
development.



Establishing interactive communication with users was also
an important feature. This ensures easy handling of all kinds
of critical comments, feedbacks, bug fixes, data proposals for
modification or addition, expansion suggestions from
external sources.

Some important issues are not covered in this paper, like data
protection, privacy (GDPR), legal compliance, quality
assurance, and security issues. However, we must stress that
data security is of paramount importance, as the risk of losing
the collected digital material set (the Objects and their
attributes) under any circumstances must be minimised. A
specific aspect of archiving, data protection, and security is
the multiple saving (backup) of the collection (the Data
Archive as a whole) and the careful choice of its storage
location, i.e., ensuring that it will be preserved for posterity.

FUTURE — FACTS AND PLANS

There have been mentioned previously the permanent
exhibition of NJSZT located in university city, Szeged,
Hungary (https://ajovomultja.hu/) [10]. This exhibition, as a
real museum, and the Data Archive, as a digital virtual one,
“live” in symbiosis, and together provide an interesting, in-
depth overview of the history of computer life, activities and
objects in Hungary. In facts, they complement each other by
sharing technical and intellectual knowledge related to data
and information. Based on this symbiosis, we are considering
developing a virtual copy of the Szeged exhibition in iTA.
This would enable students from schools located far from
Szeged to view the exhibition virtually from home.

As professionals dealing with information processing, the
following question also arises: given the changes in tools and
institutional forms over time, what needs to be done to ensure
that the information we have gathered remains preserved and
accessible for future generations? This idea inspired iTF to
launch a joint project — the so-called "Eternity Project” — with
the Library and Information Centre of the Hungarian
Academy of Sciences (MTAK). As part of the project, the
entire content of the website has been deposited in an
appropriate format into the repository of MTAK [15]. This
was a rather complex and time-consuming conversation
process from an algorithmic point of view, as there were
several significant differences between the structure of the
Data Archive and the format intended for storage by MTAK
as a library. However, we were ultimately successful, and the
data is now (and “ever”) available.

One of our clear goals is to integrate our activities and results
into the life of the scientific community working on history
technology and science.

Another intention is to develop an (educational) book on the
history of Hungarian computer science.

We also aim to integrate our activities into the international
processes in this field. (Currently, we are working hard to
improve the English version of our website.)

We are already cooperating with the Transylvanian
Hungarian Technical Scientific Society (EMT) [7]; as well as
IT STAR as a regional information technology association
comprising 15 leading national computer societies in Central,

Eastern and Southern Europe [9]. We are exchanging ideas
with the Babbage Institute [8].

It was precisely these goals that led to our presentation at the
current [IEEE HISTELCON conference.
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