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Abstract

The Brazillan academic &nd research communlty Is currently
preparing to tnstall in 1888 @& nationsal academic network,
connecting research centres In universities and in government &and
industrial teboratories. It Is intended that this network be
tinked to similar networks In other countries, @&t least for the
purpose of exchangling electronic mail. The network will probably
be adminlstered by the National Laboratory for CGomputer Networks
(LARGC), z consartium formed bv Institutions maintaining research

programmes in computer networking.

1. General Background

Brazil is a countrv of continental proportiens wilth a
population approaching 130 mitlions. Although the average lncome
is under US¢ 2000 per annum, the economic development of the
country Is uneven and there exists a vigorous and technoiogically
modern industrial sector, concentrated principatly in the
sgutheast and south of the country (the states of Minas Gerais,
Ric de Janelro, S#&o Paulo, Parand, Santa Catarina and Rio Grande
do Sui). Brazil began lits contact with computers In 1860, when a
a Burroughs B-P205 was installed at the Catholic University of Rio
de Janeiro (PUG/RJ) with government support. From that time, the
use of computers in all parts of the economy has grown steadily,
and the country today has perhaps the seventh largest Investment
In this area in the world.

More than half the value of computers soid eannually In
Brazil today are manufactured by Brazllian companies. The local
computer Industry began In the 703, when the Government
introduced protective legisltation to reserve tie lower end of the
market (minl— and mlcrocomputers) for natlionally controllcd
firms. AdGlitionally, a large proportion of the computers sold In
Brazlil by forelgn owned companies, such as 184 and Unisys, are
also manufactured In the country. The larger Brazilian computer
manufacturers owe thelr growth to & close association with one of
the financial conglomerates, which have invested heaviiy in
banking automation. :

Telecommunicat!ons in Brazll is a government maonopoly,
x.rcl-=¢ b. the TELEBRES group. subordinated to the federal
M nlstry of Gommunications (MINIGCOM). Each state has at least one
local telephone company, and long distance and international
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telecommunications  arg  the caponsibitlity of EMBRATEL. The
telephone service is falrly modern, and direct tong distance and
International diaitlng is possible from most of the urbanlzed
parts of the country. Most of the natlonal long distance trafiic
use terrestrial microwave binks, but Increasingiy satellite
communication is being used for reaching the remoter parts of the
country. Additionatty, satelllite links are of encrmous importance
for international communications, and EMBRATEL has recently hed
taunched two communlications satellites.

EMBRATEL atlso offers a number of data communications
services. The TRANSDATA aervice provides polnt te point data
communication at speeds up to SBGO bpi, and is heavily used by
privaete organizations for their own internal networking services.
Sitnce 1984, the RENPAC service provides a pubiic data network
offering GCITT X.25 and X.28 servicec te subscribers. RENPAC is
linked through an Iinternationai gateway service, celled
INTERDATA, to a growing number of gimiitar PDNs In other
countries, mainly in North America and Europe. There is also a
service of point to point internaticnsl data links, but the use
of these s somewhat reciricied today, onh account of certain
potitical postures assumed by the government.

Higher education In Brazitl iIs principally the responsibliity
of universgities, although a number of government research
fabbratories also grant degrees, usually at postgraduate fevel .
Postgraduate education and researcih Is malniy carried out at
government maintalned or supported institutions. The principal
higher gearee granting institutions include the federal
unlvarsities, subordinated to the Minlstry of FEducation, the
state universtties f(almost entlirely restricted to the state of
s&o Pavtlo), and the anginearing institutes of the Armed Ferces,
ae well as a small number of private institutions. Both master’s
and doctoral degree programmes exist In most areas, and The
federal government and the government oFf the state of S&c Paule
Invest heavily in postgraduate student suppart. Additionally, an
increasing number of Brazillans are also engaged In studies
abread, malinly at dectoral! and pestdoctoral levels, with the

support of government grants.

The meain financing agencles for research and postgraduate
studies are the National Council Fer Scientiiic and Technotaogical
Development (CNPq), the Agency for Studies and Projects (FINEP,
hoth of the federa! Ministry of Science and Technology (MGCT), the
Coordination for the Improvement of Personnel in Higher Education
(CAPES) of the federal Minlstry of Educatlien (MEC)>, and the
Foundation for the Support of Reszarch of the S#o Paulo state
government (FAPESP). :

e. Acacdemic Interest In Networking

Since the end of the 703, research workers Iin Brazilian
institutione have besen concerned with psroblems o peiworking,
but for a number of reasons, malniy flinancial, rhese Iinterests

he
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have necessarity been restricted to locai area networks and

theoretical studies of communication protocols. The National
tanoratery for Coemputer Networks (LARC)Y, a consortium of eight
yniversities and @& government fresearch faboratery, at! with

research Interests In networks, was set up to coordinate activity
in this arsa In 1879, with the objective of establishing an
fnteruniversity research network, Unfortunately, almost &t
avaltabte Tinanclal suypport for university computer networking
wWas immediately tnvested in another Initiative In the north and
northegst of the country, which eventually fTailed when this
support was later withdrawn. More recently, support has become

avaliable for +the development eof the original idea ot \.ARG,
restricted inttiatty to four Institutions in Rio de Janeiro. This
project, known as Rede—Rio, Iinvolves the deveiopment and

implementetion of O0SI-1S0 protocols te be used eventually in a
natienal academlc network, and (s expected to begin this year.

The sclentific community In Brazill has recently become aware
0f The advantages offered by academic networking for scientific
cooperaticn, beth within the country and, particuiarly, gt an
International l'evet. The resulting pressure on gcademic cemputing
centre managements has led several of these to investigate ways
and wmeans of satisfying the demand for data communications
services, usually in an !ndividua! way, and has led to a series
of gceparate coantacts with ocverseas nctworks, although g0 fear
without reaching any long term solutions. The time I8 obviously
ripe for a general sofution to tThe problem.

At two separate meetings this year, one In July &t the
ginnual congress of the Brazillan Computing Seclety (sBG)Y, and one
gspeclaliy convened in GOGctober with the particlipation of
representatives of the wider sclentific communlty, EMARATEL,
government research support sgencles and <the federal Special
Informatics Secretariat (SEi), agreement was reached on the form

a general solution should take. it was agreed thet a national
network should be set up In 1888, connegcting the principal
research centres in the country, and that this be linked to

foreign academic networks as soon as possible. In principte, the
network shou!d be administered by LARG, although many of the
finer administrative detalls rematn undefined. It i8 hoped that
these pendlng lesues will be resolved at the latest by March
1988. The network summary which appears beiow represents the
consensus of opinion as of October 1887, and should not be

regarded as binding.

3. The Proposed Brazillan AC&&BMIC Network

3.7 Alms

Ta provide non-commerclial data communications services for
research workers at universities, government and private research
laboretories and for the government agencles thvolved in
supporting research.
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3.2 Arquitecture of the network
3.2.8 Protocols and Standards used
0St-1580 and GCCITT
3.2.b Subnet infrastructure and transmission speeds
Use of Brazillan PDON (X.25) with global connectivity to

majority of clitles with research institutions. 2400,
4800 and 9600 bps avallable between PDN and host.

3.2 Accessible sites (provisional list)

Federal Universlty of Ceard (UFCe), Fortaleza, Ceard.

Federal University of Paralba (UFPb), GCamplina Grande, Parafba.
Federal Univers!ity of Pernambuco (UFPe), Recife, Pernambuco.
Federal Unilversity of Minas Gerais (UFMG), Belo Herlzonte, Minas

Gerals.

Federal University of Rioc de Janeiro (UFRJ), Rio de Janeiro
(capital).

Cathollic University of Rio de Janeiro (PUC/RJ), Rio de Janeiro
(capital).

National Ltaboratory for Scientific Computing (LNGG), Rlioc de
dJaneiro (caplital). .

Federal Data Processing Service (SERPR0O), Ric de Janeiro
(capital).

Army Encineering Institute, Rio de Janelro (capltal).

Alr Force institute of Technology, S&o Jesé dos Gampos, Séo
Pauio.

Institute for Space Research (INPE), S&o José dos Campos, She
Pautlo.

University of S&o Paulo, S8&o0 Pauto (capltal).

Unitversity of Cempinas, Camplnas, S8c Paulo.

Technoloaical Centre for Informaties (CT1), Campinas, Sdo Paulo.

TELEBRAS - Research and Development Centre (CPgD), GCamplinas, Séo
Paulo.

Natiaonal Laboratory for Synchrotron Radiation (LNLS), Campinas,

S&o Paulo.
Federal University of S80 Carlos (UFSGar), S&o Carlos, Sdoc Paulo.

Unlversity of S&o Paulo (USP-S.Cartos), S&o Cartos, S#o Paulo,

Federal University of Rio Grande do Sul (UFRGS), Porto Alegre,
Rio Grande do Sul. ’

FAPESP, S&o0 Paulto (capltal).

FINEP, Rlio de Janeiro (capltal).

CNPq, Brasflla, Federal District.

3.4 Gateways to other networks
To be negotiated.
3.5 Faclilities made avallelle 2 2nd-users

Etectronic mall initially.
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3.10

Addressing structures and formats used
To be decided.
Administrative rules/restrictions

Non-commerclal wuse only. The full details are still being
worked ocut.

Current status

The user coemmunity, and possible sources of financlal and
material support are agreed in principle on the
establishment of the network in the short term (early 1888).
However, the full detalls of the project are still hbeling
worked out, and tnclude the cession of software by an
existing network overseas, and the negotiation of gateway
access to other networks, wilth which contacts have already
been made.

Future plans

To extend the scope of the network to ail interested
research centres In the country.

To develop and Install 0S1-150 protocols to replace the
saftware used inittally, with extension of the services

affered.

To seek a stable adminlstrative and financial structure.
Admintetrative and Technlcal Centacts

Paulo Henrtque de Aguiar Rodrlgues
Preslident of LARC

Mdcleo de Computaclo Eletr8nica
Universidade Federal do Rlo de Janeliro
Cx.P. 2324

20001 Rio de danelro, RJ

Brazlil

Tel: 455 81.870 249438 or 485 21 280 3212
Telex: 21 37466 NCE BR

Lucas Antonlo Moscato .

Executive Director of LARC

Departamento de Engenharia de Eletricidade
Escoia Polltécnica da Unlversidade de Sdo Paulo
Cx.P. 11455

01000 S8c0 Paule, SP

Brazil
Tel: +55 %1 21¢ 2034 or +55 %7 815 8322 ext. 258
Telex: 11.32237 FOLTE BR
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& o6 kw
Key to Place Names
BH Belo Horlzonte REC FReclfe
GRA Brasflla RJ Rio de Janeiro
CAM Campinas SC S&o Carios
CG Campina Grande “ 8JC Sé&o José des Campos
FOR Fortaleza . SP G&a Paulo

PA Porto Alegre

Figure 1. Principal cities linked by the network.
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