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This report is a summary of the meeting of the Joint Study Group on
Computer Sciences held in Rio de Janeiro, December 10 - 15, 1971, co-
sponsored by the Board on Science and Technology for International Devel-
opment, Office of the Foreign Secretary of the National Academy of Sciences,
and the Conselho Nacional de Pesquisas. It contains recommendations for
the strengthening and orderly development of computer-science education
in Brazil. The report is submitted to the Agency for International

Development under contract AID/csd-1122, Task Order 3.

NOTICE

The study reported herein was undertaken under the aegis of the
National Academy of Sciences with the express approval of the Governing
Board of the National Academy of Sciences - National Research Council.

Such approval indicated that the Board considered that the problem is

of national significance; that elucidation and/or solution of the problem
required scientific or technical competence and that the resources of NAS
were particularly suitable to the conduct of the project. The institu-
tional responsibilities of the Academy were then discharged in the following
manner:

The members of the study committee were selected for their individual
scholarly competence and judgment with due consideration for the balance
and breadth of disciplines. Responsibility for all aspects of this re-
port rests with the study committee, to whom sincere appreciation is
expressed.

Although the reports of our study committees are not submitted for
approval to the Academy membership nor to the Council, each report is
reviewed by a second group of appropriately qualified individuals according
to procedures established and monitored by the Academy's Report Review
Committee. Such reviews are intended to detemmine, inter alia, whether
the major questions and relevant points of ~siew have been addressed and
whether the reported findings, conclusions, and recommendations arose
from the available data and information. Distribution of the report is
approved by the President only after satisfactory completion of this
review process,



PREFACE

The joint study group activities leading to this report on computer-
science education in Brazil were part of a larger program to consider the
application of science and technology to Brazilian economic development,
sponsored jointly by the Brazilian National Research Council (CNPq) and
the National Academy of Sciences (NAS): The First Brazil - U.S. Workshop
on "The Role of Science and Technology in Economic Development'' was held
in 1966; the Fourth, and most recent, in November, 1971.

CNPq's early recognition of the impact of the rapid expansion of
computer usage on the Brazilian economy led to an examination of computer
sciences at the Second Brazil - U.S. Workshop, February, 1968. A work-
shop recommendation calling for a preliminary study of existing computer
facilities and future needs was implemented by a two-man team in September,
1968.

Next, in April, 1969, at the Third Workshop, the conclusions of the
preliminary study were presented: The importance of computers in Brazil
was unmistakable and the need for formulating policy urgent, The work-
shop then recommended that a joint study group be formed to examine the
immediate and projected requirements for trained scientists and technicians
in computer sciences and to recommend policies to fill these needs.

In May, 1970, two members of the CNPq panel visited computer facil-

ities and examined academic programs at eight major institutions across

ii



the United States. Shortly thereafter, the NAS panel of four was
selected and the first joint study group meeting scheduled for August 10-
14, 1970, in Brazil.

The main objective of the study group meeting was to gather data on
all facets of computer technology in Brazil: the number and size of com-
puters installed or purchased; the major applications of computers; the
average number and educational background of professionals and technicians
associated with computer facilities; the number of universities with
either degree programs in computer sciences or computer centers that of-
fer service to university administrations or science and engineering
departments.

Following the study group meeting, the NAS panel drafted a working
paper which formed the basis for subsequent discussion and identification
of priorities. The result of these discussions was a decision to focus
the group's attention, first, on the constraints to the development of
undergraduate and graduate education in computer sciences and, second, on
the relationship between the universities and industry. Toward this end,
the Brazilian panel provided detailed descriptions of existing graduate
programs in three Brazilian universities. (See Appendix.)

The two documents served as the focus of discussion on computer sci-
ences at the Fourth Brazil - U.S. Workshop, as well as at a brief study
group meeting held immediately before the workshop. The workshop recom-
mended further examination in detail of data on the three graduate programs
with the objective of elaborating recommendations for strengthening and
stimulating effective planning and coordination among them. Strengthening

of undergraduate programs was also to be considered. In addition, the
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study group was to consider further the joint university - industry
development of human resources and detemmine the applicability of its
experience and findings to the planned 'Rio Symposium on Computer Science
Education in Developing Countries," August 6 - 12, 1972, The following
reports the conclusions of the third joint study group meeting on com-

puter sciences held in Brazil, December 10 - 15, 1971.
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RECOMMENDATION I:
IMPROVING THREE MAIN EXISTING COMPUTER-SCIENCE PROGRAMS

The CNPq-NAS joint study group recognizes the advantages of quickly
establishing in Brazilian universities a small number of Ph.D. programs
in computer science; it also recognizes the problems involved in such an
effort. A Ph.D.-producing department must have a significant number of
faculty members who are engaged in research. Indeed it is the reputation
of the faculty members' research that largely determines the 'reputability"
of the Ph.D.'s awarded. Generally, a critical number of people is re-
quired for any research group to be viable long enough for candidates to
be attracted, attend, and graduate. In the three major Brazilian univer-
sities* planning to offer Ph.D. programs in computer science, the faculty
resources are barely at, or possibly below, minimum needs in terms of
numbers and backgrounds of professors engaged in research. Considerable
effort must be given to upgrading the present faculties and enlarging
them either by permanent additions or by a steady stream of long-temm

visitors.

A. VISITING FOREIGN EXPERTS

Each of the three major universities* should plan for the continuous

presence of foreign experts in computer science.

1. These individuals, recognized experts in their areas of speciali-

zation, should undertake minimum assignments of 1 year, For academic

‘ *Catholic University of Rio de Janeiro (PUC), Federal University of
Rio de Janeiro (COPPE), and the University of Sao Paulc (USP).

1
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purposes initial periods of less than 1 year are not satisfactory, since
they do not permit foreign experts to become sufficiently well acquainted
with local conditions and to establish working relationships with their
local colleagues. Periods longer than 1 year would be desirable, but
leaves of that duration are not usual in U.S. universities. On the other
hand, experts with administrative experience may be able to contribute

in significant ways for shorter periods.

2. An expert from abroad should be selected only after a local
group has been identified who can work with him and sustain the activity
after he leaves. To insure survival of the activity, every effort should
be made to obtain a commitment for periodic (annual) 3- to 4-week return
visits for several years after the initial period.

3. The visiting experts should be used (1) to head research groups
in their areas of specialty, (2) to present seminars and help with Jour-
nal Clubs (weekly summaries of current literature), (3) to advise on
curricula, (4) to help evaluate research activities of graduate students
and junior staff, and (5) to consult on organization problems related to
computers.

4, Some visitors may wish to bring graduate students to assist and
continue their wo.k. This practice should be encouraged, since these
graduate students would increase communication with local students.

S, Since the intent is to improve the quality of graduate programs
and research, the visitors should be encouraged to be outspoken wherever
constructive criticism is possibe.

6. Since Brazilian salaries for senior people will average less
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than two thirds of American salaries--and the cost of living for a
foreigner is not much less than that at home--extra funds must be found
to pay for travel, income tax inequities, etc. In general, such programs

should be planned on the basis of no-loss, no-gain to the participant.

B. SUMMCR INSTITUTES

It is reconmended that Summer Institutes be held on a rotating

basis among the three universities--PUC, COPPE, and USP--with the partic-

ipation of the whole computer community.

1. These Sumer Institutes should run from 3 to 4 weeks every year,
their main purpose being to exchange information on computer-science re-
search and teaching within the framework of intensive courses and seminars
on specific subjects. Participation in these Summer Institutes of the
coordinators of the graduate courses of the three major institutions is
very important to their becoming more effective in evaluating and planning
their graduate programs.

2. To improve other institutions (see Recommendation IT), as well
as the major universities, Summer Institutes should be held on two levels.
One level should treat the nure advanced aspects of research and teaching,
specifically in the inajor institutions. This level would provide an
opportunity to bring highly qualified persons from abroad who would be
unavailable for longer periods to talk about their research and to teach
advanced courses. It would also provide an opportunity for faculty and
students from the major institutions in Brazil to speak about their own
research and teaching. This exchange of information should stimulate

research and provide a basis for evaluating current work.
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3. A second level of Summer Institutes, using qualified Brazilian
staff from universities and industry and occasional foreign experts,
would treat similar problems in computer science but at a level more
consistent with the short- and medium-range needs of the attendees.
These sessions would be more tutorial than those on the other level.

4, The foreign specialists should be carefully selected, in temms
of maintaining continuity of subject matter and increasing the breadth
of computer-science activity. The intent is to use Brazilian past ex-
perience and to open up new areas of activity. The Summer Institutes
would provide an excellent opportunity for foreign experts who had pre-
viously worked in Brazilian universities to return to follow up on the
activity with which they had been involved.

5. The selection of the attendees should also be carefully planned
to give an equal opportunity to scientists and technicians from any
Brazilian institution,

6. The financing of Summer Institutes, as well as the attendees'
expenses, should be in the form of grants and scholarships from a Brazilian
government source.

7. It is understo.d that the Sunmer Institutes are a complementary
activity to regular annual programs. Panel sessions could be used to

evaluate the regular programs and the Summer Institutes themselves.

C. CONTINUING OVERSEAS TRAINING

Improving graduate programs in the major institutions should not be

allowed to interfere with continuing the existing overseas training

progranm,
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1. Existing Brazilian programs, even with the recommended improve-
ments, will not cover the whole spectrum of computer science, Therefore,
a student looking for research in an area not covered by the programs
should be encouraged to go abroad. To broaden the scope of computer-
science activities (and to minimize inbreeding), postdoctoral research
abroad should be encouraged, especially for the graduates of Brazilian

institutions.



RECOMMENDATION II:
IMPROVING THE TEACHING OF COMPUTER SCIENCE IN OTHER UNIVERSITIES

It is recommended that (A) every effort be made to upgrade faculty

in _computer science, (B) academic programs in computer science and busi-

ness data processing be encouraged, (C) service-oriented computer centers

be developed, and (D) the flow of technical information be improved.

Although the main objective of the proposed support program is to
build up computer science in the three universities (PUC, COPPE, and
USP), it is essential that strong support also be provided to improve
computer science and related subjects in other institutions. Students'
demands for such study programs and industry's needs for computer-science
and data-processing graduates are so heavy that these three universities
cannot possibly satisfy them. As stated previously, the joint study
group considers these three universities the major source for staffing
the other Brazilian universities, which, in turn, should prepare gradu-

ates for industry and government.

A. FACULTY UPGRADING

The teaching and research capabilities of the other institutions in

computer science and related fields must be strengthened by

1. Summer Institutes, as described under I.B. above.

2. Exchange of personnel with PUC, COPPE, and USP. Faculty

members from these three universities should be encouraged to spend a
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week to a semester in other institutions, teaching advanced courses or
consulting with the faculty. Faculty from the other institutions should
be encouraged and supported to study, and pcrhaps teach, at the three
universities,

3. Support and encouragement of faculty visitors from abroad.

Such visits are beneficial only when they are of sufficient duration and
the host institution has a faculty prepared to profit from them.

4. Graduate studies abroad. Qualified faculty members should be

encouraged and supported in their pursuit of graduate studies abroad at

both the M.S. and the Ph.D. levels,

B. ACADEMIC PROGRAMS

Academic programs in computer science and related subjects should be

encouraged along the following lines:

1. Computer-science activity will generally start with "service
courses' that teach numerical analysis and the "art" of computing to stu-
dents in engineering and in the quantitative sciences. Extending specific
areas of computer science into graduate programs should occur only if
there is adequate and qualified staff. This extension may well occur in
conjunction with the establishment of a "pairing relationship" with one
of the three main universities.

2. Specialized programs should be encouraged, taking full advantage
of faculty strengths and seeking to avoid duplication with other programs.
Basic and service courses must be included. Where possible, data-processing
courses should be encouraged, often utilizing part-time lecturers recruited

from industry,



G COMPUTER CENTERS

Strong service-oriented computer centers must be developed,

I. Computer centers should be supported or upgraded in those insti-
tutions that have demonstrated both their need and their competence. A
considerable potential for increased computer usage cxists in many
Brazilian universities which should be filled, not by an immediate in-
flux of large machines, but by upgrading those centers that have already
demonstrated that they can exploit the available small machines. Up-
grading must not he confined to cquipment, but must include staff in
other supporting services.

2. llighest priorities for computer availability should be allocated
to teaching and academic nceds, as opposed to administrative work. Ad-
ministrative usc can be scheduled so as not to conflict with academic
use. Development of administrative programs can be mixed in the job
stream with no difficulty. Production can occur late at night when aca-
demic use is at a minimum,

3. Funds for purchasing equipment, persomnmnel, supplies, etc.--and
for computer-center operating expenses--should be allocated as a line
item in the annual university budget. The panel unanimously feel that
general academic use of computers should be considered part of the over-
all cost of running the university and not subject to fluctuating contract
support., Many U.S. universities have had serious problems because they
tried to fund their academic use of computers through research contracts
and the like, Unlike university libraries, which are funded out of general

university funds, computing centers have often been forced to scramble
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for contract funds, When these were readily available, academic programs
benefited, but, when contract funds dwindled, so usually did the academic
prograns.

4. Because computing plays a major part in many academic programs,
those institutions lacking a computer should be given access to one,
through courier service, terminals, or teleprocessing. Access to a
machine is clearly essential in computer-science courses and equally
necessary in many other courses and areas of research. Computer courses
given without practical experience on actual computers are of little
value, Although the long '"turn-around" of courier service is undesirable,

it is far better than no practical experience at all.

D. PROFESSIONAL STRENGTH

Faculty and students must be given every opportunity to keep up

with the latest developments in the field.

1. An adequate library, including both books and periodicals, is
essentiél. Library fuads should be provided as line items in the annual
university budget. Acquisition lists of the main libraries should be
available to other institutions. Preprints and reports in areas of spe-
cial interest can be obtained through "Pairing' contracts established
with foreign institutions. Xerox, microfilm, or microfiche copies of
reports are available from University Microfilms* or the National Tech-

nical Information Services.**

*University Microfilms, Ann Arbor, Michigan,

*National Technical Information Services, National Bureau of Standards,
Springfield, Virginia 22151.
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2. Translation of elementary and more advanced classic texts
should be strongly supported. Various academic departments interested
in computer science in Brazil might select a modest number of English-
language texts that they think should be translated into Portuguese.
They should then approach a commercial publisher with the commitment
that a significant percentage of the universities will use these texts.
This modus operandi should work for the more popular texts, but the
translation of more advanced books may require a subsidy. Here again,
it is recommended that the publication and sale be handled commercially.
Industry should be encouraged to help subsidize this activity.

3, National computer meetings in Brazil should be strongly sup-
ported as they provide a major platform for individuais to present their

own work under the critical eye of colleagues.



RECOMMENDATION III:
RESPONSIBILITIES OF THE UNIVERSITIES AND INDUSTRY

A. TRAINING PEOPLE FOR INDUSTRY

It is recommended that universities and industry cooperate in edu-

cational and training activities,

The universities are responsible for educating students in the
broad area of computing; industry should provide training in specific
applications. Coordination of these two efforts is essential to mini-
mizing overlap or gaps.

In the long tem, the teaching and training resources of the univ-
sities and industry must be balanceion the basis of the needs of both
groups. However, the present conflicting demands en scarce resources,
especially highly trained manpower, can be expected to continue for
several years. Therefore, the universities and industry must each recog-
nize the responsibilities and needs of the other: e.g., raiding of people
should be avoided, and experts should be shared whenever appropriate.

Industry and governmcnt should recognize and begin to prepare now
for the serious problem of continuing education, perhaps via a pilot
program of sending staff members back to school for a sabbatical semester
or year, or through extension programs. Otherwise, in a few years, Brazil
will be faced with a situation similar to that now existing in the United

States, where there are many "badly outdated" computer people.
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The following short- and long-term projects are all important, and
each should be attempted to the extent that resources are available.

The recommended short-term projects are:

1. Present university faculty members in computer sciences should
make themselves available as consultants to industry and to other umiver-
sity departments interested in establishing computer-related courses.

2. University extension courses should be expanded with assistance
from experts working in industry and government.

3. Existing university computer centers should immediately arrange
for facilities for running business-oriented languages, such as COBOL
and PL/I. These facilities should, wherever possible, be equivalent to
those available for FORTRAN.

4. CNPq should support the surveys of computer usage in Brazil by
the Association of Users of Electronic Computers and Subsidiary Equipment
(SUCESU), since surveys are basic tc all planning activities.,

5. Industry should help finance courses oriented toward data
processing in business schools, economics departments, etc.

6. University and industry personnel should work with the ministries
of labor and education to study the possible certification of people in
the computing field, with attention to the problems of protecting confi-
dential information. Drawing from our U.S. experience, we see the time
coming when public institutions and the public will insist on computerized
systems being built, or at least approved, by someone of known competence
This is a very complicated area and one which the United States has not
yet resolved. However, it is not too early for the question to be raised

and discussed in Brazil,
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Following are the recommendations for long-temm projects:

1. Industry must recognize that strong university computer-science
departments are essential for a long-term supply of well-trained manpower
for industry. Initially, most of the graduates of the three major
universities will, we hope, teach at other universities, thus upgrading
those university programs.

2. Business-oriented academic departments must organize courses
around computers to introduce all their students to this powerful tool.
This is especially important in departments such as business administra-
tion, economics, industrial engineering, public administration, etc.

3. University computer centers should provide enough capability
to service the needs of all interested departments (those oriented

toward business and technology, as well as the sciences).



RECOMMENDATION IV:
SUPPORT FOR AUGUST, 1972, RIO SYMPOSIUM ON
COMPUTER EDUCATION FOR DEVELOPING QOUNTRIES

A, THE RIO SYMPOSIUM

The joint study group should participate in the organization of the

Rio Symposium on Computer Lducation for Developing Countries, to be held

August 6 - 12, 1972, The joint study group is in a position to contribute

to the success of the symposium and to further its objective, namely, to
formulate recommendations and plans for maximizing the effectiveness of
computer-science education in Brazil.

The idea for the Rio Symposium was presented at the Conference on
Computers for Developing Countries held in Jerusalem in August, 1971,
attended by four members of the joint study group. Subsequently, the
Rio Symposium has found widespread endorscment from international organi-
zations and other developing countries. The host organization is the
Brazilian Academy of Sciences in conjunction with the Intergovernmental
bureau for Informatics of the Intemational Computation Center in Rome.
In addition, a number of the official co-sponsors include The International
Federation of Information Processing Societies (IFIPS), UNESCO, OAS, and
the Brazilian SUCESU,

The Joint Brazil - U.S. Workshop on Science and Technology in
Development, held in Washington, D.C., November 1 - 5, 1971, recognized

the significance to Brazil of the Rio Symposium and endorsed the active

-14-
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participation of the joint study group members in all phases of the
symposium. Five members of the joint study group are now serving on
symposium committees.

1. In view of the recommendation of the Washington workshop, we
propose that participation in the symposium be formally recognized as
part of the NAS-(NPq activities. The formal participation in the sym-
posium of the joint study group would include several important aspects.
To maximize the beneficial impact of foreign participants, the Brazilians
should

a. Help coordinate and schedule pre- and post-symposium
seminars by the invited speakers. Then nearly every university with a
computer facility would benefit.

b. Stimulate personal contacts during the symposium. Typically,
many opportunities are lost because of the confusion that surrounds such
symposia. The joint study group would act in a systematic fashion to
promote effective links between Brazilian and foreign representatives.
These links are particularly important to the development of the advanced

degree programs of the three major universities.

B. JOINT STUDY GROUP MEETINGS

The final meetings of the joint study group should occur before and

after the Rio Symposium. There should be a brief meeting immediately

before the symposium and a 2- to 3-day session immediately following it.
1. The first session would serve primarily to assure close coordina-
tion of the joint study group activities with the symposiun effort and to

identify significant questions to be considered at the symposium,
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2. The second session should address several subjects, two of which
relate closely to the symposium. Again on the thcine of optimizing bene-
fits to Brazil, the joint study group should review the information
presented at the symposium and extract that which has immediate appli-
cation to the Brazilian situation. The symposium sponsors may wish to
carry out a similar examination for all developing countries. As a
result of this analysis, the joint study group may wish to revise or
change the emphasis of its final recommendations. The second session
should also consider several other objectives, such as the following:

a. The SUCESU should have new manpower statistics from its
survey, which should be compared with present estimates. If they differ
significantly, a reordering of priorities might be appropriate.

b. The joint study group should also examine the progress in
the planning for long-term visits of senior professors and for the Summer
Institutes.

c. Since the study group foresees the proposed August meeting
as the last planned activity, an evaluation of all its activities to
date would be appropriate. Operational difficulties could be examined.
Although only a short time has elapsed since the recommendations became
available, a first evaluation of their effect should be possible.

The joint study group wishes to acknowledge its preparedness to meet
again, if asked, to provide additional support to the planning of computer-

science education in Brazil.



AGENDA

December 10, 1971
AM,
P.M.

December 11, 1971
AM.

December 13, 1971
AM,
P.M,

December 14, 1971
A.Ml

P.M.

AGENDA AND STUDY GROUP MEMBERS

Review of available data
Constructive review of the graduate programs

at the Catholic University of Rio de Janeiro
and the Federal University of Rio de Janeiro

A brief visit by two participants to the Federal
University of Brasilia

Visit to the Federal University of Minas Gerais

Constructive review of the graduate program at the
University of Sao Paulo

Overview of the three graduate programs

Formulation of recommendations on the strengthening
of the three graduate programs

A meeting with CNPq officials

Discussion with representatives of the Federal Data
Processing Service (SERPRO), computer vendors, and
the Association of Users of Electronic Computers and
Subsidiary Lquipment (SUCESU)

A review of the planning to date for the August, 1972,

Rio Symposium on Computer Science Education in Devel-
oping Countries

-17-
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December 15, 1971

AM. - Visits by small delegations of the joint study
group to five computer facilities of users or vendors

P.M. - Summarization and report preparation



-19-

STUDY GROUP MEMBERS

Brazil

Carlos Jose Pereira de Lucena, Jos€ Dion de Melo Teles

Coordinator Federal Data Processing
Rio Datacentro Service (SERPR)
Catholic University of Rio de Rio de Janeiro

Janeiro
Rio de Janeiro Oswaldo Fadigas F. Torres

Director, Polytechnical School

Denis Franca Leite University of Sao Paulo
Director of the Computer Center Sao Paulo
Graduate Engineering Program

(COPPE)
Federal Univ.ersity of Rio de

Janeiro

Rio de Janeiro

Celso Renna e Souza (not present)
Professor of Systems Engineering
Graduate Lngineering Program (COPPE)
Federal University of Rio de Janeiro
Rio de Janeiro

United States

Harry D. Huskey, Chaimman Michel A. Melkanoff
Director, Computer Center Chaimman, Department of Computer
University of California at Santa Science

Cruz University of California at Los
Santa Cruz, California Angeles

Los Angeles, California
Barry W, Boehm (not present)
Head, Information Sciences Depart- James G. Zavistoski

ment Professional Associate, BOSTID
The Rand Corporation Office of the Foreign Secretary
Santa Monica, California National Academy of Sciences

Washington, D.C.
Bruce Gilchrist, Executive Director
American Federation of Information
Processing Societies, Inc.
Montvale, New Jersey
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"INTRODUCTION

In Augﬁst of 1970 = computer-science study group from the National
Academy of Sciences and Conselho Nacional de Pesquisas visited several insti-

3.

tutions in Brasil and met for discussions at CNPq in Rio. This was part of a .

continuing study of the area, that was in progress sincec the-cad of 1961. As
& result of this visit, a draft of a report was written by the Americea group

members and forwsrded to their Brazilian counterparts for corments.

What follows is a position paper from a restructured Brazilian study

group. The paper is divided into four parts: !

I). A general statement of position with respect to Computer sci
ence Education at the University level in Brasil,

II). Comments on the NAS Committee Report.

III). A section containing specific prulscis based on the past
studics and experiences, to te analysed at the next CNPq-NAS
meeting. ’ : ‘

IV). Miscallaneous appendices quoted in the text.

./0



4.
RPART 1

1. COMPUTER SCIENCE EDUCATION AT THE UNIVERSITY LEVEL

The following is a brief analysis of the status and problems of
Computer Science education in Brasil, limeted by the scarcity of data
and by the distortions imposed by an explosively growing market. The con
siderations given here are based upon the manpcwer data dicplayad in
Appednix I. ,

We shall focus on professionals grouped by the highesé degree
received and by areas of interest as follows:

A). Ph. D. degree in "Computer Science" (Software, Theory of
Conputation, Automata and Formal Language, ‘lumerical Analy-

sis, Computer Architec}ure, etc.).

B). Ph.D. degree ip related areas and areas of applicatioﬁ.

. (Control, O?erati?ns Resecarch, Manazement Oystems, etg.). A
c). g. Sc. degree in Computer Science
ﬂ). M. Sc. aggrea in related areas and areas of application,’
é);'p. s;. degree in relatad areas,
fn the aﬁove scheme we éid not‘consider the B. Se. degrec in Computer

Science since we feel that, from the point of view of naticaal priorities, the
education of users of computers at the B, Sc. level has a higher priority.
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We can errive quickly at rough.est{ma:e; of the demand for profes-
sionals of the above levels. Simple-minded as they may be, they will all
be on the conservative side and will form a basis for the comments issued
throughout the text.

As a starting point, we consider the existence today in Brazil, of
630 installed computers (SUCESU). The distribution of these machines is:

Universities and Research Centres 40

Industry and Commercial Firms ‘ 390

_ Let ps'assume that the present growth rates in the installation of
new'comphters will be maintained (cee Appendix I). In this case it will be
of about 30%Z per annum. Let us also conservativaly assume that in the near
futurg the number of men grouped around‘each of the machices will be ap-
proximately the same, ' '

Let us firstly comnsider the Universitiec and Research Centres. The
former are concerned with extensive teaching, of Computer Science, the spread
ing of thc use of computers by all of their NDepartments, and with rescusch
done by their faculty members. The latter are ccacerned with utilization of

computers in specific research. activities and with research in Computer Sci-

ence proper. We shall underestimate the neeus of such centres as follows:

Classe A 1
Classe B 2
Clésse C .4 )
"Classe D 8
TOTAL 15

0/.



Considering now the computer centres in the Industry and Commerce,

we shall make an estimate of the number of analysts, and operators (appen-
dix ():

Analysts 2440
Programmers 2686
Operators . 2584

Assuming that about 607 of tha analysts are of level E, we sall have
about 1460 professionals at this level. We shall assume also that about
20% of the analysts are of levels C and D {say 57 from C and 157 from D).

With these very conservative assumptions we arrive to the following
figures:

Demand for specialists in computing

Present Annual arowvth
Level A 40 : 12
_Level b 80 24
Level C * 233 | 70
Level D 539 © . 162
Level °‘E

‘1168 350

The problem that the Brazilian university has to cope wzth is there-

fore to £ill the prosent demand as raoidly as possible and to try to keep up
with the growth rate., - : ‘

Several stracegies ofie: chiemseives as possible solutions, namely:

6.
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a. developing centres of excellence in the country;
b. sending people to specialize abrosad (in general);
¢, importing foreign specialists (in gereral).

Strategy a seems to be the least expensive and it is clearly the
best in long range terms, although b and ¢ should cimultaneously be used
on a minor scale.

This being an initial planm, emphasi.s is given to strategy a.
) Accordxngly three projects are presented here aimiug at the consolidation
and rexnforcement of the major centres that presently exist in Brazil.

Meanwhile Brazilian agencies are providing for b an [

At the next stages other projects will be oriented to increase

even move the effort in sirategy a.

There are, in Brazil, one already well established program in C.S.,
ggg in its first year and one in the advanced pianning stage. If the present
situation docs not change considerall;, they way Le able to form oniy =~bout
one fourth of the abovre numbered specialists in lev:ls C and D, wich sime

added efiort to form, within three vears, about 10 specialists in levéls A
and B,

./.



2. GENLRAL REMARIS

Consideration is given to specific needs of each institution in the
individual projects presented in Part IV.

In this section it is indicated how, after reinforcing each institu-
tien, an integrated action can be achieved.,

1. At regular intervals the three institutions would schedule seminars

2,

‘3.

as an opportunity to discuss common prohlems, and given their small
number, to avoid duplication of efforts.

By pooling their specialists, they would promote short up-dating
courses for professionals already working in computing in universi-
tiez and in industry.

They would agree at to which smallasr universities in the country

‘should be in each one's charge, with a view to help such universi-

ties, maintaining exchange programs with them, and eventually

helping them to raise to the status of new centres of excellence.
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PART 1II

COXMENTS OM THE MAS COMMITTEF REPOPT

The NAS Committee Report contributed to the existing Brazilian
policy with respect to the problems in the area of computing, A aimple
analysis cf the prcsent document and 1ts comparison.. with de mentioned re
port exhibitsits extensive utilization. In what follows some concise com

ments are made on most of the ideas raised by the NAS report,

2.1 - MANPOWER SURVEY

The idea of the manpower survey raised during the last NAS -
CNPq meetzng in Ric was taken in‘o account throughout this text. Appendix
I conteins partial results thae were used feor the preliminary evaluations
made in Part I and Appendix 11 ceatains an outl:ne of a project that is
being carried out by the Brazitian Computer Users Association ( succsu )
and that on the oppinion of Lha CNPq Cormittee deserves the support ~of
CNPq. '

2,2 - FOREICH VISITORS

~

Part I is very exrlicit witn this respect, though it might be
called to the attention of the MAS Cemmittee that the ioport of foreign
specialists to work for industry has scre drawbacks. The effects on their
performance due to cultural and language diiferences rust be carcfully
avoided.
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2,3 ~ CENTRES OF EXCELLEMCE

The Brazilian Committee fully agrees with this idea. It must be
pointed out that this is a strateyy that has been traditionally carried
out by the National Research Council of Brasil.,

2,4 - LONG RANGE PLANS

The Brazilian Committee does not believe in predictions made by
models which are considerably more Sophistinated than the one proposcd ear
lier in the present report. The use of short range plans in conjunction
with tight control mechanisms seems a mere appropp;iate strategy to be used
in such an explosively growing field as computing in Brasil,

L3

2,5 = FINANCING OF COMPUTING CENIRES

This same reccrmendation was issuad earlier this year in the
proceedings called "Seminar Computing at the University" where 26 universi
ties in the country expressuvd tiieir concern about the problen, In tha fol-

lowing seminars to be orzanized by the Canse’ho Mecional de Reitores (Twice

a year) the CNPq will make sure that this problem is reviewed. liote that
the mentioned recommendation was'made direetiy to all university presidents
in the country. In Appendix III +z zan £iz. the main recoimendations issued
during the mentioned seminar. ‘

2.6 = TRALNING AND RETRAINING

Tie item callec "General Remarks” in Part I reflects the use that
was made of the NAS Committee recommendation.

2,7 = SMALL SCHOOLS WITIOUT COMPUTERS

o e e

Same as 2.A.
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2.8 and 2,9 - COMPUTER SCIENCL CURRICULA

An analysis of the three projects presented with this report exhibit
the following aspects:

'a. Diversification of areas of interest of the Centres of Excellence
b. Concern with the application aspects of coaputing.

Furthermore it nust be noted from Part I.the importance given to
applications by the Brazilian study group.

2,10 through 2.17

. The recormendations about Education Abroad agree with what is indica
ted in Part I of the present report,

The only remark is that the emphasis on education abroad should rot

jeopardize the development of the national centres of excellence.

As to tae othevr recormendations there are no objections. They shouid

‘be gradually and siwultaneously implemented.

The November NAS - CliPy meeting can act as an opportunity for the

selection of some of them for immediate implementationm,

2,18 - CONTINUATION OF THE CNPq - MAS COMPUTER SCIENCE PAMEL -

The NAS report and to a minor cxtent the present one reflect a degree
of generality that iz duc to the lack of more data and of detciled planning for

some specific aspects. Ve are very sure that the continuation of the CNPq - liAS

./O
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Computer Science Panel will result in very profitable results to Computer
Science dev-lopment in Brasil. Again, the next November meeting can be
used as an opportunity tn the definition of the dates fur the future pa -

nel meetings.



PART TII

In what follows three plans are presented for the development
of the existing academic programs of the following institutions:

1. Programa de Ciencia de Computagac;

Pontificia Universidade Catolica do Rio de Janeiro

2. Programa de Engenhari. de Sistemas;
COPPE - Universidade federal dn Rio de Janeirn

3. Prograna de Compuitagao;
. Universidade de Sao Paulo



COMPUTER SCIENCF AT »uC/nJ

FROJZCT OF DEVELOFMENT
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2,

COMPUTER SCIENCE AT PUC/R

PROGRAM OF DEVELOPMENT

OBJECTIVES

The wain purpose of the Computer Science program at PUC/RJ is to
give the studant a solid background in the arcas of Programming Systens ,
Theory of Computation, Mathematical Thecry of Systems, and Mumerical Ana-
lysis. This program, in conjunction with the programs of other Departments,
provide an efietive training for the appiication of computers to science
and technology ir general. This training is offered at the undergraduate

and graduate levels,

THE GRADCATZ DPROGRAM

- a——

Since 1967 the Jepartaomento de Informatica of PUC/RJ, init{ally
through the Lepartamento de Matematica, offers an acrive graduate progran
in Computer Science. This pregram requires from the student from one and

a half to two yeavws of study, for the M. Sc. degree. -

‘ At the end of the sccond semester of 1971 there will be about 25
masters graduated from this program. At the present time there are 66

students participating of the program at its differcat stages.

The graduate students are being absorbed by Brazilian universi
ticc and other institutions where the effects of their tvalning are  al-

ready noticcabie (In Aunex II are listed a number of sucn institutions .
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Some of them finance their studies even when the. students cre enrolled in
a full-time basis at PUC/RJ).

It is intended to enlarge this program in order to make it capa~
ble to absorb a total of 90 students at any given moment, by the begin -
ning of 1972, '

The development of the program is indicated in Table I.
When the program attains its.aceady state, it is estimated to
produce 30 M. Sc. per year. '

A Ph. D. prograﬁ in computer science is planned to start as soon
as possible in order to supply the faculty that will provide a more solid
support for the educational and research programs in Brezil.,

Such a program is planned to start in March 1972, At the begin -
ning, the program will have thrce students and will grow up to 15 by ...

1977. The first students to graduate through this program will come out:
. around 1974,

It is estimated that the.program will be producing 15 Ph.Ds. per
year by 1978. (Table I),

The starting point being March 1972 is connected to the avail -
ability of a fcw professors due to enroll in the Depaitmené from January

", -to March 1972,

THE UNDERGRADUATL PROGRAM

The PUC/RJ has already trained a large number of students in the
foundations of Conmputer Science, Mumerical Calculus, and Cemputer Applica
tions. '
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The students come from the areas of Engineering, Basic Sciences,
Social Sciences, and Humanities.

In particular students in Electrical Engineering may study Com ~
puter Science as an option in their program. Also in Mathematics a minor

is brovided for those interested in computing (Annex I).

A program that attained its steady state by 1968 is responsible

- for the training of 1200 students per year in the functions of Computer

4.

Se

Science and for the formation of about 50 specialists in computing, (mi -
nors in Mathematics and Electrical Engineering) per year, This last figu-
re is expected to grow to about 70 in 1972.

RESEARCH

Besides several research projects carried on by each member of
the faculty, there are some major projects, involving group:s of people
from the faculty, graduate student body, and from the Cempu:ing Centre.

Among them one could mention the utilizatien cf mini- computers

for educational purposes and related efforts such zs scftuare develoyment

computers in hospitals, ALGOL €§ implementation preblems, extention of

high-level languages, large scale information retricval and date Lases ,
etc.

. Samples of past research projects are listed in Annex I1I.

REQUIREMENTS FOR THE DLVELOPENT

With the purpose of establishing a rather complete vrogram  of
studies at graduate snd undergraduate level, as veil as high loval regcearch

projects, a number of requirements should be fulfilled.,
\



.40

These requirements may be grouped as follows:

a. expansion of faculty;

b. expansion of course offerings;

c. expansion of faculty exchange program;
d. expansion of library facilities.,

5.1 = FACULTY AND MEW COURSES

The number of professors in the Departamento de Informatica must
be increased in order to cope with the planned growth of the number of
students in particular at graduate level. ,

The present faculty is composed of 23 full time members ( five
in leave of absence), six of which have Ph.D. degrees the others having
© M. Se, degrees.

These figures are to be changed to 15 and 15 by 1975.
] The planned growth for the Department in the period of 1971 -
1978 is illustrated in Table I.

The staff of the Computing Centre of PUC/RJ (Rio Datacentro) has
more than 20 high-level specialists (more then 50% having post- graduate
degrees). '

s e

These specialists are to be considered as support for the re~
search activitics of the Departamanto de Informitica.

The number of professors ai Ph.D. level is to be enlarged through
one of the two following strategies:

a. hiring of computer scientists who already have the Ph.D. degree

-and a working expuricnce in research:
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b. sending members of the faculty abroad for attending Ph, D. pro
grams,

As to b it must be noted that the five faculty members bn leave
of absence are enrolled in cuch Ph, D. programs; also agreerents are being
established for faculty members to spend part 'of the program time at PUC,
when they would be at the same time working at their academlc activities ,

It exists already at PUC/RJ an adequate number of available cour
ses for students working at the M. Sc. level, students specializing in com
puting at the E. Sc. level, and irtroductory courses of general use for

all the Departments.

]
Such courses are described in Annex I.

Nevertheless, with the purpose of offering a complete Computer sci
ence program fror the undergraduat2 to the Ph. D. level, a number of now

courses and seninars are to be included in the existing program.

It is worthwhile mentioniag at this point that PUC/RJ is in the
precess cf reaching the present stage of technclogy both frem the harduware
and software points of view, Tuls implies tnat new arcas of study are be-
ing opencd, as ror instance computer aided instruction and design, compu -

ter graphies, time-sharing computer systems, etc.

5.2 = FACULTY EXCHANGE PROGRA

t.

The exchange program is vital to keeping the research efforts di-

rected to the significant problems and areas.

The research progren at PUC/RJ has benefited from this along its
axistence,

The main strategies to accomplish an exchange program are:
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8. to exchange faculty members for specific research works » 80
that our specilists will have the chance to work with the
top specialists in their fields, surmer periods seem appro -
priate for this respect;

b. to have in 2 long term basis foreing visiting professors;
€. to send faculty members to international conferences and se-

minars, both to present papers and to interact with the

world commurity in computing.

5.3 = LIBRARY FACILITIES

To copé with the development of the courses and research pro -
Jects a fairly large library facility should be available.
It should subscribe-all the major journals, confereace proceed-
ings, bulletins, etc., that report the state of the art and progess in
Computer Scicnce
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HARCH MARCH PoiAkeH ! MARZY . MARCH HIARCH MALRCH !
} ]
1971 1272 -} 1973 ‘1974 1975 1975 1377 i
| ~ | |
' 1
. S - ’ '
jndergraduate students taking 1200 1200 120 1200 1200 1200 1200 |
basic computing courses. !
i
- - i
Graduate students in the Congu { . ;
ter Science option (this does 50 70 ! 20 70 70 70 70 ,
not include those who apply com -. i
puters in their specialties) ;
Craduate students at all levels f !
cf the M. Sc. program (failure'" 66 920 °0 90 90 20, 90 ]
& |rate of abeut 207) . {
E.

‘E:: Craduate students at all levels '
E |of the Ph. D. procram (failure - 3 8 12 15 15 15 !
w !
rate of altout 307) i
‘ .
Special students in cxtension 400 500 700 1000 1000 109 ! oyeco
courscs programs . ; i
! i
| | i
Ph. D. level (permanent) 6 3 10 12 15 16 : 17 i
- e 4
g M. Se. level (permanent) 17 17 15 15 15 5 f 15 !
3 (5 abserc) | (4 absent) (2absent) i ]

< U
h - 4 L d ) !
Visiting (1 year average stay) 5 5 5 5 S 5 ! . S '
) s 1
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(cont.)

FARCIL ) HARCH | MATGHT | MARGH | YARGH | TARCH ] TLRCH ':.-.Ec'z':"i
1971 1972 1973 1974 1975 1276 1977 1078 ¢
Fumber of undergraduate courses | 6 7 10 10 10 .10 10
n {—
g Number of graduate courses 20 22 24 25 30 30 30 ! !
!
IS . .
:’ Number of extension courses 10 15 15 15 15 15 15
o _
- a
B. Sc. compuzing option graduates . . a S Ly
o engineering and mathematics 30 120 190 260 339 400 i 470
jax
=< M. Sc. graduates 16 30 50 75 105 135 165 |
a
é a%
:: Ph. D. graduates - - - 2 7 17 29 44
* o

* COURSES:

%% GRADUATES:

The data refer to the num

offered.

The data refer to the number of studen:

.

8 graduated up to the corresponding year.

ber of courses rather than to the number of times c2ch one is



ANVEX T

DEPARTANTNTO DL INFOMIATICA

CORPO DOCECNTE

Coordenador do Programa:
CARLOS JOSE PEREIRA DL LUCENA’

Professores:
| Alexandre Bestougeff, D.Sc., 1970, Universidace de Paris.

Antonio Cesar Olinto, Ph.D., 1966, "assachussetts Institute of
Technology.

Antonio Luz Furtado, !l.Sc., 19€3, PUC/nJ.
Arndt Von Staa, .Sc., 1968 - PUC/RJ, #w
Carlos Jose Percira de Lucena M.)ath,. 1969 - University os
, Waterloo.
Donald D. Cowan, Ph.D, University of “aterioo.»
Donaldo de Souza Dias, M.Sc., 1970 - PUC/RJ.**
Firmo Freire, :.Sc., 1060 - PUC/nJ. k%
Graciano Sa, Ph, 5., 1968, 'Massachussetts Institute of Technology.
Reitor if{. Quintella, !%.Sc., 1971 - PUC/RJ.
Larry Kerschberg, Ph.D., 1969 -- Case Vestern Reservc University.

Luiz de Castro Martins, }1.Sc., 1970 - PUC/RJ (RDC).

. Luiz Edmundo R. Soares, M.Sc., 1739, University of wipsconsin.
Luiz Ferrara A. Cunhw, M,Sec., 1971 - puc/nJ,
Klaus Galda, Ph.D. (em conclusao), 1971 - Stanfozd University.
Mario Telles Ribeiro, ‘l.Math, 1063 - University of “aterloo.**
Marilia Rosa ifillan, M.Sc., 1971 - PUC/PRJ.
Nelson do Valle Silva, M.Sc., 1971 - PUC/RJ.
Peter Albrecht, rh.n,, 1967 - Univ. Munique



Renato Perrone, Doutor em Ciencias, 1950 - UFRGS.
Roberto Lins de Carvallo, ‘.Sc., 1969 - PUC/RJ.
Sérgio Eduardo Rodrigues Carvalho, M.Sc., 1969 = PUC/RJ,%**

Sergio R.P, Teixeira, Ph.D,, 1970, University of Califdrnia
(Bekerley).

Sueli M. dos Santos, Ph.D. (conclusdo), 1971 - Stanford Uni,
versity.,

Simao Sirineo Toscani, M.Sc., 1969 - PUC/RJ.
Vitor lforeno, M.Sc., 1979, University of Illinois.
Vitoriano Ruas Santos, .Sc., 1971 - PUC/RJ.

* - Visitante por curtos perfudos; consvltor de prograna.
#* - Tenpo parcial.

Ak% - Augeute en programa de doutoramento.



O prograua de estudos em nivel de pds-g raduagao em Infermitica inicicu-se ne
ano de 1967, Nesse ano as disciplinas na area de computagao eram ccordenadas,
pelo secor de Matemitice Cemputacional do Departements de Matematiza. A am-
pliagac deste setor nas areas dec gtaduagas e pos-graduagao criginou a cria-
80 do Departamento de Informitica, em 1968, estruturado ccm Intima ligagao'
com o Rio Datacentro. :

0 Rio Datazentro, criado em 1966, désde esca epoca centraliza todos os recur
808 de ccmputagas digital da Universidade

O Departamento temw a sua dispssigzo o equipamento do Rio Datacentro que com

ta com os corputadores: IBM 7044/1401 e o computader IBM 1130,

CURSQO DE GPLDUACAD:

S niraear

O Departarerzo de Infsrmitica mantém duas categorias dz cusso em nivel de

graduagec: cursos basicos e cursss de especializagas, Os curscs vasicos

[
'ﬂ 2
Q

-

lecicnadzs ncs 122 ciclas éus .trés Centres da Universidade {(Téunico Cienti
20, Ciénzias Scc is, Taclegia e Ciencizs Humanas). O pregrama mais cepressi
¥0 2 o lecicnado no CTC no guel fipuram as cadeiras de Intredugac & Cién:i~
a de Computads:zes (INF-1001) ¢ Cficuic Numérico (INT-1002) em ceriter chri
gatdrio. 52c ministradas aulas pira quatro turras nesie rnivel, dues de 1CC
e duas de Caiculc Musndritc e cada cadeira se subdivide em 8 turmas psra as

aulas de prsblemas ministzzdas por menitnres,



O Departamento mantém uma segdo de atendimento pnde 12 monitores se re-
vezam ao longo do dia tirando dividas a respeito da programagao e solu-
gdo numérica de prcblemas., A cadeira INF 1001 e, tambem, oferecida ao
CCS e CTCH com aigumas adaptagGes no currfculo. Néstes Centros esta ca-
deira € eletiva,

Cinco disciplinas sao lecionadas para alunos de Gltimos anos do CTC,sao
elas Sistemas de Computagao INF-1003, Introdugao as Estruturas de Infor
magao INF-i004, e Elementos de Teoria de Computagao INF-1005, Linguagens
“de Programagiao INF-1006 e Organizagao de Computadores INF-1007, Embora
- @8 cadeiras de destinem a dar uma formagao mais especializada a alunos'
de qﬁalquer Departamento do CTC elas foram organizadas tendo em mente
primaridmente alunos da Gltima série do curso de Matematica e alunos
dos Ultimos periodos de crédito de Engenharia Eletrica na opgao Engenha
ria de Sistema.

Vale mencionar que as cadeiras de Aplicagoes de Computadores dentro de
dreas especifi.as estdo a cargo dos respectivos Departamentos.

CURRICULO:

INF-1001 - Introdugdo @ CiSncia de Computadores  3=1-0 4

INP=1002 - Calculo Mumérico 3-1-0 4 MAT 1101

. - 1N 1001
INF-1003 - Sistemas de Computagao . 3-0-0 3 INF 1007
INF-1004 - IntrodugZo is Estruturzs de Informagdo 3-0-0 3  INF 1002
INF-1005 - Elemeatos de Teoria da Computagdo 3=0-0 3 INF 1004
INF~1006 - Linguagens de Programagao 2-1-0 3 INF 1002
IMF~1007 = Organizagi: de Computadores 2-1-01 3 INT 106



DISCIPLINAS OTFZPECIDAS EM NIVEL DE GPADUACAO

Observacao: As discipiinas d@ste Departamento sao identificadas pela sigla
INF seguida de um nimero que:
a) - 0 algarisio do miithar indica o nivel em que € ministrada’
a disciplina, a saber:
1 - nivel de graduagis
2 - nivel de pos-graduagio
b) - Os demais algarismos enumeram as disciplinas.
INF - 1901 - INTRODUCAO X CifENCIA DE CO:[PUTADORES ¢
Conceitos basicos Programagao no Computador Hipotatico FUC
007. Algoritmos e Fluxcgramazs. Estudo completo da Liugua; em
FORTRAY 1V (stafor). Aplicagoes Nurméricas basicas: rafzes de
“equagoes;) integragao; Sistecmas de equagces lineares. Aplica -
¢0es ndo numiricasi menipuiagic de caracteres; variiveis logi-
cas, (3-1-0) 4 créditcs.
INF = 1002 = CAICZULO NUMERICO

Erros; geragio # prepagagdo. Solugio de equagoes nio lineares.
Interpolagao e aprﬁximagﬁo. Diferencziagao e Integragac. Matri-
zes ¢ Sistamas do cgquigces lineares. Solugdo de cquagles dife~
renciais. (3-1-0) 4 créditos MAT-110i






INF =~ 1006 = LINGUAGENS GE PROGRAMACKO:

Linguagens de alto nivel: ALGOL, FL/I, APL, SNOBOL. .Pratica
~ de programagao de problemas numéricos. Pratica de prozrama-

gdo de prcblemas nio numéricos. (2-1-0) 3 criditos. INF~1002,

INF - 1007 - ORGANIZACAO DE COMPUTADORES:

Representagao de informagio. Sistemas de uumeragao. Organi-
zagao bisica: memdria; unidade de centrole; unidade aritmé-
tica; unidades de entrada e saida/ Descrigdo de sistemas c-
xistentes. (2-1-0) 3 créditos. INF -~ 1006,



OBJETIVOS DO PROGRAMA

CURS0 DE P8S~-GRADUACAU1

O prcgrama de pos-graduagao em Informatica visa a formar especialistas prin-
cipalmente nas areas de Teoria de Computagao, Engenharia de Software, Siste=-
mas de Compuragao e Anilise Numérica. Além dessas areas, grande 2nfase & da-
da & matemdtica aplicada e &s discipiinas ligadas i Teoria de Sistemas como’

& programagao matemitica ¢ a simulag3o e teoria matemitica de sistemas.,

. : . ]
A maioria ¢os'candidacoa que tem participado deste progrema se destinam a a-

tividades academicas no grande niitero de Universidades ¢ centros de pesqui -

sas que jﬁ operam centros de computagio no Brasil. Entrectanto, um ndmerc cres
cente de indistrias que fazem uso de computadcres, com a sofisticagao  dos

problemas surgidos em suas organizagdes, tem demandado pelos especialistas '

formados p2lo nosso programa.

0 gra: conferido pelo programa & o de Mestre om Cigncias (M.S2.) em Infcimid-
tica, '

© INSTALAGOES

.

,0 Departamerto de Informitica tem A sua dispcsicho o equipamento do Rio Da =

tacentro, o cenzro de computagdo da Universidede. Os equipamentos dispenivois
sdo descritos a seguir:



Sistema

IEM 360/40

. Unidade Central de P:ocessamento'

= Memoria: 256 K bytes
= Palavra: 8 bytes
= Tempo de acesso! 2.5 micro=segundos, 2 bytes por acesso.

Canal Multiplesccr
= Console 1052-001 ) ; . :
= Leitora/Perfuradora 2540-001 = velocidade: leitorat 1000 cartoes/

min - perfuradora: 300

. . ? :
= Impressora 1403=NO1 - velocidade: 1100 linhas/minuto - tamanho da

Sistema

linha: 132 caracteres.

2 Canais Seletores
= 4 unidades leitoras = gravadoras de:

IE(=7044

. Unidade Central ds Procussamento 7107

. = Memoria: 32 K palavr;s

= Palavrat 36 bits.

- Tempc de acesso; 28,

= Dispositivos: Relogic interno.
Protegic de Memd:ia
Ponts fiutusnze: precisido simples.
Ponto fiutuante: dupla precisao,
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Canal de Dadcs A

- Sistema auxiliar IBM-1401
= Impregsora do operador.

Canal de Dados B
~ 8 unidades leitcgas-géavado:as de fitas magneticas 729-1V, 4

destas unidades sdo incercambiiveis pars o sistema auxiliar
IBM=1401.

Sistema Auxiliar IEM-1401

Unidade Central de Processamento:
- Memdria: 4 K byczes,
= Tempo de azesso; 11,6 s.
« Dispositivos Ptcg:amaggo‘Avangado.
Comparagac Alta-Baixa-Iguai
* Multiplicagao-Divisio,
Coluna Binaria.

'Imﬁressora IBM-&&O)

= Velocidade: 600 linhas de impressao/min.
‘= Tamanhc da linhas 132 caracteres.
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Leirora/?ezfu;gdbra IBM~1402

= Velocidade: Leitora: 80 cartces/min.
Perfuragzo? 250 cartces/min.

Mudanga de Fitas Magnaticas

- Liga quaisquer de 4 unidades de fita nc sistema IBM~7044 ou ae
IBM"I&OI. .

Sistema IBM-1130

Unidade Centzal de Processamentc IIM~31131 - mod, 28.
~ Memoria: 3 K. paiavras,
= Tempo de acesso: 3,6 s

= Dispositives: Impressora-teclado.
. [}

Imprecsora 1EM=1732

= Velocidadet 80 linhas de impressdo/min, _
= Tanfanho da linhar 120 ‘caracteres.

Leito:a—Pe:furadqsg de Cavrcces IB'(~1442 mod 7

~ Velozidade: Leiturai 400 cartSes/min.
Perfuragao: 160 coiunas/min.
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Trasador de G:aficos IRY~1627 msd. 2 .

- Area paza tragar: 29 1/2 "X 120
Equipamento Convensional.

Miguina de Contabilidede IRM=407

- Veiccidade: 150 linhas de impressao/min.
= Tamanho da linhat 120 cavactexzes,

Reprodutors-Perfuradora de Cartoes IBM=314

= Esta maquinz possui dispositivo de "mark sensing".

Claseiflcadora de Cartoes IBM=-083

= Voiceidade: 1.000 carcces/win.

Classif!:agsra de Cartces IBM-OBé

- Velécidade; 650 cartoes/min,

Perfuvred<za de Cartces IBM~029

~ 21 maquinas d@sce tipo.

Vesiticadn:a de Carices iBY-05

P8 G 40 44 FRLY S M TV Wa B BB NS L s ¢
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AREAS DE COMCLNTRAGHO

0 pregrama de mestrado em Informécica compreende quatro areas de concen-
tragdo, a sabers:

1. Anilise Numérica
2, Sistemas de Programag>es .

3. Teorie de Computacoes

4. Teoria Matemitica de Sistemas

As disciplinas que constem em cada uma destas areas se combinam e se com

pietan para a fermagio do programa acaddmico especifico de um aluno,

REQUISITOS ESPECIAIS_gngIDOS PLLJ DEPARTAMENTO

Além dos requisitos ccnstantes nas NORMAS RCGIMENTALS DCS CURSCS DE POS-
CRADUAGAO Item 5 da Segdo 1I, o Departamento de Informatica exige do can
didato:

1, Quanto & adnissic e mat=fcula;

~ a) Ser graduade em qualquer cutro curso superior que tenha proporcic-
nado ac candidato experifncia e conhecimenco suficientes para accn

panhar cs zursos ¢ participar dos trabaihos
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b) Ter o seguinte nivel minimo em Matemitica: dois periodos letivos(um
ano) em Calzulc, um perisdo letivo em Cialeculo Numérico, um perfodo’
letivo em Probalidade e Estatistica, um perlodo letivo em Programa
¢ac de Computadores Digitais.

Observagao: A aceitagao do candidato sera feita com base no "curriculum '
vitae", e, se necessario, numa entrevista com professcr autorizado. A Ccor
denagao do Mestrade, fica reservado o dircito de recusar candidatos que !
tenham cumprido deficientemente estes requisitos e o de aceitar candidatcs

com boa formagao que'venham a cumprir os mesmos ao longo do prcgrama.

11. Quanto a Qualificagao 2o Titulo de Mestre:

A coordenagao do Mestrado em Informitica estruturou duas jormas ce

preenchcr os requisitos para a conclusac do curso de Mestrado, otjuti
vands dar diterentes tratamentos ao aluno que se dirige a um postesior
dovtnraments (Pland A) e ao auno que curse o Mestrado se= intengoes

de fazer o Doutorado (Plano B),

Embcra scja esta a razao pela qual existem os dois planos, o aluno po'
dera optar por um decles, segundo critério pessoal e sob a orient‘cao
do seu professor orientador, até o final do segundo periodo letivo

Seguem~se o8 requisitos especiars exigidos pelo Departamento para ca-
da um 4cq planos. '
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Plano A

a) Obter um total de 24 créditos em 8 disciplinas de pds-graduagao que
poder ser substituidas, cm casos especials, per seminarios e traba-
lhos individuais, a critério do Professor orientador.

b) Ser aprovado na matéria coberta pela area de concentragao seleciona

da, através de um exame de qualificagao;*

¢) Defender uma tese cuja carga de trabalho foi dimensionada para ela-
boragﬁo dentro de um prazo aproximado de 2 meses;

4

d) Ser aprovado em exame de lingua inglésa,

Plano B .

a) Obter um total de 24 créditos cm 8 disciplinas de pds-zraduagzo que
L}
podem sor substltuides, em cascs espacicis, por scminarios e traba:

lhos indjviduais, & critéerio do Professor orientador;

b) Defender uma tese cuja carga de trabalho foi dimensionada para ela-
boragao dent:o de um prazo aproxinadc de scis meses;

¢) Ser aprovadc em exame de iingua inzicsa.

* As questces formuladas neste cxame, cmbore rigerosamente dentro dc pre-
grama dos curscs, scrac :ccizadas de exames do qualificagac para programas

du Doutorarento em Universidaces internacionalrente conzeituadas.

4


http:aproxiv.dc
http:espzc.is
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CURRICULO

0 curriculo compreende disciplinas obrigatdrias e disciplinas eletivas,
autorizando-se a inscrigio do aluno em disciplinas que fornegam ate um

maximo de 12 créditos por semestre,

As disciplinas obrigatcrias sao, alem da Tese de Mestrado, as da area '

de concentragao selecicnada.

Entre as cletivas, o aluno poderi escolher tanto disciplinas oferecidas
por outros Departamentos como as das outras areas de concentracio nao
escolhidas ¢ as eletivas oferecidas pelo Departamento de Informatica, a
saber: Analise de Sistemas ¢ Prccessamento de Dados e seminarios e/ou '
trabalhos individuais.

- - . . ) o
0s scminarios, que tem a duragio de 2 meses, objetivam o aprofundamento
Ll ] . o ) (] 3
dos topicos tratados dentro des disciplinas oferccidas cu abordam assun

L2
tos rao cnbextos pelo programa, envolvendo zulas, trabalhas, provas,ete.

"
1 [
sl

‘ - » - [] [ .
Sua programn2gzc & extromamentc flexive!, ja que depande princip

£

- ) [ . - - .
de professores visitantes e 69 interésse dos aiunos., Para efeito de cro

ditos; dois seminirios valer tres créditos.
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INF 2000

INF 2001
INF 2002
INF 2003
INF 2906

INF 2101
INF 2102
INF 2103
LT 2104

INF 2105

INF 2201
INF 2202
INF 2203

INF 2204
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DISCIPLINAS OBRIGATORIAS

NOME DA DISCIPLINA " CRfDITO PRE-REOU1SITO
Tese de Mestrado ' 0 -

1. Area de Andlise Numeérica

Introdugao i Anilise Linear 3 -
Anzlise Numerica I 3 INF 2001
Analise Numérica II ~ '3 INF 2001
Topicos em Analise Numerica 3 -
2, Krea de Sistemas de Programagao
Linguagens de Programagao 3 .-
Estruturas de Informagao 3 -
Construgao de Ccmpiladores 3 INF 2101
Sistemas de Computacao 1 3 -
Sistemas de Computagao II 3 INF 2104
3, Area de’'Teoria de Computagao

" Tzoria de Computagao I 3 -
Teoria de Computagao II 3 -

Linguagens Formais e Autd SR
mata .3 INF 2201

Algebra Moderna Aplicada 3 -



INF

INF
INF
INF
INF

INF

INF

INF

2205

2301

2302
2303
2304

2401
2402

2403

* Teoria dos Grafos Apli-
cada 3

4, Area de Teoria Matematica de
Sistemas

Programagio de Matematica I 3
Programagao Matematica II 3
Simulagao Discreta 3

3

Teoria de Sistemas

DISCIPLINAS ELETIVAS

Analise de Sistemas de Pro
cessamento de Dados 3

Topicos em Cigncias de Com
putacio . 3

Seminarios e Trabalhos In-
dividuais (trabaiho corres
pondente a 2 seminarios ou

© 2 trabalhos individuais ou
a um scninario e un traba-
lho individuai) 3

INF 2204

. I - 18

e mais disciplinas das dreas de concentragdo que nao a escolhida e discipli
nas de outros Departamentos,
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CURSOS DFE SERVICO

O Departamento de Informatica ofcrece ainda a outros departamentos da
PUC/RJ as seguintes disciplinas: ’

INF 2501 Programagao de Computadores para CiZnclas e Engenharia 3 -~

- INF 2502 Programagao de Computadores bara as Cidncias Humanas e 3 =
e Soclais,

DEPARTAMENTO DE INFORMATICA

As disciplinas deste Departamento sio identificadas pela sigls INF seguida
de um nimero em que:

a, 0 algarismo do milhar 12! indica que a discipiina @ ministrada em nivel
de pos-graduagao (o algarismo 1 caracteriza a disciplina en nivel de

graduagao),

be Os demais algarlemos enumeram as disciplinas,

EMENTAS DAS DISCIDLINAS

INF 2000 - Tese do }estrado = Sem direito a crédico.



INF-2001 ~ INTRODUCAO X AVALISE LINEAR

Espagos vetoriais reais. Transformagocs lineares e matrizes. Teo
ria geral das equagCes diferenciais lineares.’ Equagoes com coefi
cientes constantes. Espagos Euclidianos. Convergencia em espagos
euclidianos. Séries de Fourier. Séries ortogonais de polinomios.,
Problemas de contBrno em equagdes diferenciais ordinarias e par=
ciais. (3-0-0) 3 creditos,

Bibliografia: Kreider - An Introduction to Linear Analysis,

INF~2002 - ANALISE NUMERICA I

Elementos da Analise Funcional: Espago de Banch; operadores; teo
rema do ponto fixo. Metedos iterativo para cquagoes e sistemas '
transcendentes. Zeros de pclindmios: natodos de Jewton,Pairstow;
algoritmo QD. Meccdos diretos para sistcmas lincares e inversao
de matrizes: algoritmo de Gauss, metodos corpactos de Crout
Banaduevicz e Cholesky, metodo escada e parrigac geral, Teoria
das mitrizes: autovetores, noimas matciciais, raio espectral, i
mitagves dos autovalores, forma candnica de Jnrdan, grafos fini-
tos, elementos da teqriaz de Frobenius, matrizes fracamente cxcli
cas ¢ consistentemente ordenadas. Wecodoq iterativos para siste-
masi iteragces simples e bloco de Jacobi, Gauss-Saidel e sObre -
relaxagzdo, convergencla, teoremas de comparagao de Stein-Rozenberg
e Ostrovok!, tcoria de Young e generalizagoes da sobre relaxagao,
(3-0~0) 3cr - TUF 2002 '
Bibliografia: Ccliatz - . Functlonal Analysis dnd ilemerical Macne-
natics.
,Henrfci = Elements of Numerical Analysis,
Vargat = Macrix Iterative Anaiysis,


http:gcneralizaq.es
http:iterati.os
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, INF=2003 ~ ANALISE NUMERICA II

Interpolagao: diferengas, interpolagao de Lagrange e Newton,
algoritnos de Aitken e Neville, aplicagoes 3 diferenciagdo '
numérice e aos metodos iterativos: Quadratura; formulas de
Newton-Cotes matodos de Romberg, matodos de Gauss; considera
¢oes de erro e convergéncia, discussdo geral da extrapolagao
- de Richardson, Equagoes diferenciais; métodos de Runge-Kutta
metodos "muitistep" de Adams-Bashforth ¢ lystrom, metodos !
preditor - corretor de Adams ~ Moulton e Hilhe - Sinpson,con
sisténcia e estabilidade, convergéncia, métodos de extrapola

¢ao, comparagio de matodos. (3-0-0) 3cr - INT 200i.
Bibliografia: Ralston: A First Course in !lumerical Analysis,
Henrici: Discrite Variable in Ordinary Diffe -

rential Equactions.

INr=2004 -~ TOPICOS DM ANALISE NUMERICA

Resolugio de equacdes diferenciais parciais elipticas, para-
bolicas e hiperbdlicas pelo método de diferengas finitas.Pro
cessos iterativos sbbre relaxagdo. Metodo semi-iterativo de
Chabyshev. Diregoes alternadas. 'fétodos variacionais e 2qua~
goes Integrais. Matodos de Monte Carlo. (3-0-0) 3 cr, - LF-
2003, )

Biﬁliogrnfial
"papers' salecienados.
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INF-2001 - LINGUAGEAS DE_PROGRAMAGAO

Algoritmos. Algoritmos de Markov. Estrutura e linguagem de ma-
quina, Processos de Interpretagao e Compilagzo, Familia de al-
goritmos para a construgao de interprectradores e compiladores .
Estrutura da linguagem ALCOL. Estrutura da linguagem PL/I. Ex-
tensao de Linguagens de Programagao. ‘lacro-geradores, compila-
dores de compiiadores. Projeto de linguagens de programagao !

com compiladores de compiladores (3 creditos) (3-9-0),

Bibliografiai Wegner - Programming Languages. Information Strug
cures, and Yachine Organizacion.

Galler e Perlis - A viey of Programming Languages.

INF-2102 - ESTRUTUR:.S DE INFGRMACAO

“Arruys". Cadeias de caracteres e de bits. Filas. Pilhas e rn-
_cursividadea Listas. Plaxos. Arvores, Tabelas de Simbolos. Es-
truturas blocadas Alocagao diramica de memdria. Linguagens e
extensoes de linguazens para eetrututas de informagao. Formali

zagao de conceitos et estruturas de informagac. (3-0-0) 3 cr.
‘Bibliografia: Knuth*~ Tre Art of Computer Pregrameing = vol, 1

Rosen = Systems and Programming Languages.:

INF~2103 ~ COSTRUCAC DE COMPILADCAES

Construjuo de corpiladores com sintaxe implicitz. Algoritmes !
para interpretagas e conpilagio, organizagio geral de um covpi
lador, compiladcires “icad and go", Compiiadores dirigidos por

sintaxe. Analise sintatica, Precedéncia matrizes de transigiio,


http:tranaig.io
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Linguagem de produgao. Compiladores de coﬁbiladores. (3-0-0)
3 creditcs. INF 2101

Bibliografiat "papers selecionado".

INF=2104 - SISTEMAS DL COMPUTACAO T

Organizagao logica de computadores digitais; algebra de Boole
nogoes; unidades funcionais; organizag3o de maquinas; ciclo '
de operagdo macro-instrugdes. Programas carregadores. Siste =

mas de entrada e saida. (llardwarc e Software). (3-0-0) 3 cr.
1

Bibliografia: "papers" selecionacdo.

INF-2105 - SISTZAS DL CO'fPUTACAO IT

Supervisorcs de iuterrupgao. Supervisores de operagao, Siste-
mas de nultiptogranagio, Computaderes virtuais. "Yime Sharing
(3=0=0) 3 cr. ~ INF 2104,

Bibliografia: "papers' selecionedos.

A}

INP=2201 - TEORIA DL COMPUTACLO T

Conjuntos, relagces ¢ fungoes, conceftos de ilgebra Calculo!
proposicional. Caleulo funcional de primeira ordem. Fungces
recursivas. Tecrema de CBdel. Cemputahilidade de fungSes o

predicados. Tese de Church (5-0-0) 3 er.

Bibilograliu: Mendcison - Iatroduction to Mathematycatl logic.


http:C0M1PLTAC.A0
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INF=2202 - TEORIA LE COMPUTACAO I1I

Recursividade de conjuntos. Resultados dos basicos de insolva-
bilidade, Conjuntos criativos e produtivos. Computabilidade re
lativa. Teorema de recursao, Redutibilidade de Turing, lierar-

qui aritmetica. (3-0-0) 3 cr. .

\

Bibliografia: Rogers = Recursive Functions and effective compu
tability.

INF-2203 - LINCUAGE!S FORIAIS E AUTOMATA

Linguagens formais, introdugao, definigoes e exemplos. Classi-
ficagao das linguagens regulares ¢ o automato finito. Lingua -
gens livres do contexto e o "push-down automata”. ‘faquinas de
Turing, Linguagens deterministicas. Operagoes sobre linguagens.
(3=0-0) 3 cr. - INF 2201,

Bibliografia: Hopcroft ,e Ullman ~ Formal Languages and their °

rclation 0 Automata.

INF=-2204 - KLCEBPA MODER'A APLICADA

Conjuntos, funcoes, relagoes, cquival@ncias, conjuntos quocien
tes, Operagdes binarias, semigrupos, monoides, grupos, deconpo
sigao de semigrupos. Grupos simétricos e ciclicos, grupo de
transformagoes, classos'laternis, arupos normais, ancis e madg

los, forma candnica racionai. (3-0-0) 3 cr,

Bibliografia: Mac Lanc e Birkhoff - Klzebra

Bigkhoff e Barcee - 'odern Applied Aigedra
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INF-2205 - TEORIA DOS GRAFOS AFLICADA

Introdugdo e definigoes, Matrizes e operages em grafos. Ar-
vores. Conectividade, Partigoes, Jogos..Caminhnmento‘ Fato -
res e coberturas. Planaridade e numero cromatico. bigrafos .
redes, torneios, Grupos em grafos, Isomorfismo de grafos.
(3-0-0) 3 cr, = INF 2204

Bibliografia: Harary - Graph theory, _
' ) Berge =~ Theorie des Graphes et ses Applica -
tions,.

INF-2301 -~ PROGRA'MACRO MATEMATICA 1

Programagao linear. ‘tetodo Sirple:, Dualidade. Analise da
Sensibilidade. Redes e transpcrter, Introdugao a topicos a =
vangadas como programagao inteira e decomposi¢io. (3-0-0) -

3 cr.

Bibliografia: Dantzig « Linear Pregramming and Extensions,
Pord = Fulkersop = Flows in Networks.
Hu = Integcr Prograrming and letwork Flows.,
Wagner = Principalcs of Opecrations Research,
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INF~=2302 = PROGRAMACAO MATEMATICA IX

INF=2303 -

Programagao nao-linear inteira e dinamicas. Teoria de conjuntos
convexos, matodos de Gradiente, Kuhn-Tucker, programagao quadra
tica, problemas ndo-lineares por decomposigdo. Recursces; cami=-
nhos mais curto e "knapsack". Programagdc inteira, Gomory, !

“"Branch and Bound" , algoritmos e assintaticos, {3-0-0) 3 cr.

Bibliografia: Hadiey = Non Lincar and Dynamic Programming,
Bellman ~ Dreyfus - Dynamic Programming.
Mangasarian - llon Linear Programming,

Hu - Integer Programming and Metwork Flow.

SIMULACAO DISCRETA

Introdugao: conceito, classifica¢do e proposi.us da simulagao.’
Como conduzir um estudo de simuiagdo, Geragao de nimeros aleato
rios, base matematica: metodos de gera93o para cormputadores,tes
tes de verificagao de aleatoricdade. Geragao de variaveis esto-
casticas para simulagﬁéf algoritmos para distrubuigces continucsy
algoritmos para distribuigoes discretas. Modé.os computacionais
de filas, estoqucs e sistemas de programaéEo wndustrial. Simula
qao de sistenmas ecorlmicos, Linguagens de simylagao: GPSS III ;
Simscript; Dynamo. O problema da validade de wod®lo. (3-0-0) !
3 cr, ‘

Bibliografia: Naylor = Computer Simulation tochniquﬁs.


http:ModZ.-.os
http:cilassificaS.ao

I-27

INP~2304 - TLCORIA DE SISTEMAS

X ?
Tempo. Classificagao de Sistemas de Sinais Entrada-Salda. Evolu-

¢ao e Estabilidade. Interconexio de sistemas. Sistcemas causais e
ndo-antecipatorios o conceito de estado, a relagdo de Yerode.Sis
temas transicionais e modulo, forma candnica racional. Sistemas'
Multilineares, produto tensorial, interconexao, dcccmposigzo,rqg
lizagao, (3-0-0) = 3cr, INF 2001,

Bibliografia: notas mimeografadas.

INF=2401 = ANALISE DE SISTLMAS DE PROCESSAHEﬁTO DE DADOS

Progiamagds com fitas e discos. Estyuturagio e processamento de
arquivos. Classificagao e pesquisa. Levantzmento. Projcto de do-
cumertos de entrada. Fluxn e rantrdle dc infermagces, plan

jsd
to de sistemas. Estudo de viabilidade e instalagao. (3-0-0) 3 cr.

INF-2402 ~ TGPICOS [t CIEMCIAS DE COMPUTACAO

"Pattern Matching", Manipulagdo de f6rmuias. Inteligencia Artifi

cial. Demonstragao de tcoremas. Recuperagao de informagoes.
(3"0"0) 3 Cr,

Bibliografia: "papers” selecionados.

' 25,
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INF-2403 = SEMINARIOS £ TRARALNOS IUDIVIDUAIS

Trabalho correspondente a dois seninarios, ou dois trabalhos
individuais ou um seminario e um trabalho individual.

INF-2501 -~ PROGRAMACXO DE CO'P'UTADORES PARA CIENCIAS E ENGEMIARTA

Conceitos basicos de computadores. Linguagens de mZquina e
linguagem FORTRAN IV, Metodos numéricos para calculo de ral-
zes de equagoes, interpolagao, integragio, soiugdo de siste-
mas de equagoes lireares, cilculo de aut.-valores e auto-ve-~
tores ¢ solugdo de cquagbes diferenciais ordinirias, Yanipu-
lagao de caracteres, Introdugao as estruzuras de informagao:
filas, pilhas, listas, arvores ¢ tabela de sirholos., Introdu
¢80 acs sistemas cperacicnais: canais, "huffers", ontrada e
salda ¢ processamcuto sirulidneos, mult!jrogramacio e time =

sharing. (3-0-0) 3 cr.

Bitliografia: Southwozgh - Digital Computation and Numerical
’ Methnds,
Lucena = Introdugao s Estruturas de Infor
magoen.

INF-2502 - PROG2AMACAD DE CCHPUTANORES PARA AS CIINCIAS INMAMAS E SCCIAIS

Conceitos basicos de computadores, FORTRAN 1V, Aplicagoes ma
- . ) ~ s ’

tematicas clementares, Aplicagoes estastlsticas usuais:subro

tinas utilitarios e prosranns espeeinin Manhra Yitricint e

aplicagacs. “GLOL, Processanento nio numérico,(Bho-O) Jer,

Biblicgrafla: Yeldman - FORTRAN Prograzaing foi the Schavio=

ral Sciences,
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ANNEX 1II

ERAZILIAN UNIVERSITIES

- Universidade Federal do Rio Grande do Sul
- Universidade Federal do Parana

- Universidade Federal de Santa Catarina
= Universidade Fstadual de Campinas

- Universidade de Sao Paulo

- Universidade Federal do Rio de Janeiro
=~ Instituto Militar de Engenharia

= Universidade Federal d« “inas Gerais

- Universidade rederal e Caiolica de Goias
= Universidade Federal da Palia

= Universidade cheful da Paraiba

= Universidade Federal de Pernambuco

" = Universidad: Federal do Ceara

RESFARCH CENTRES

- Comissao de Atividades Aereo Espaciais
- Centro Drasileiro de Pesquisas Fisicas

ENTERPRISES

= SERPRC {Ccrvigo Tadoral de Processanento de Dados)
- PETROBRAS

ELETRODVAS

SUDENE
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ANNEX I1I1

PUBLICATIONS I 1968

Publications in Brazil

CALCULO AUTOMATICO DE DISTANCIAS EM FERROVIAS ' (SUCESU)

author: A. L., Furtado

= ENSINO DE CificIA DE COMPYTADORES MA CNIVEXSIDADE. (SUCESU)
author: €. J. P. Lucena

= SISTEMA INTIGRADO D& ADIMINISTRAGAO ACAORMICA (SUCESU)
author: R, C. B, Silva

- SISTEMA 1SS0 (SUCESU)
author: R. C. B. Silva

= SIMULAGAO DISCRETA (SUCESU)
author: L. C, !artins

-'ORGANIZAQKO L CONTROLE DE UTILIZASSO DI UM CENTRO DE PROCESSAIENTO DE
DADOS CIL:uTIFICO (Suchsy)
author: D, S. Dias
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PUBLICATICHS IN 1969

1. MO!IOGRAPUS

1.

2,

3.

4,

5.

6.

7.

8.

9.

CONVERSION FIOM ENF TO SZNTAX-GRAPH AND SYNTAX-GRAPH KEDUCTIONS
Author: R, C. B. Silva

AN INTERATIVE COMPUTER SOLUTION FOR THE EQUATIONS OF ELASTIC WALL~CIRDERS
authors: J, Mason and J. R. R. Santos

FORMULA MANIPULATION IMN THE FLETCHER AHQ POWELL OPTIMIZATION METHOD
authors: A, L. Furtado and P. Freire

SOLUTION OF ORDINARY DIFFERLNTIAL EQUATIONS BY THE TAYLCR SERIES METHOD
USING FORMULA MAMIPULATIONM
author: A. L, Furtado

ON TIE BROOKER~HQRRIS EZPRESSION RECOG.IIT1O0N ROUTINE
author: S, L. R, Carvalho

A SOFTWARE WRITING SYSTE{
author: C. J. P. Lucena

A SLIP APPLICATION: THE CONSTRUCTION OF TURING MACHINES
author: R. L., Carvalho

A RECOGUIZER FOR A PRECEDENCE GRACIAR
author: S, E, R, Carvalho

IDENTIFICATTON nF HINOD SUDSLTS PORTAINING TO A MASOR SET TIROUGH
SIMULTANLOUS AUALYSIS OF RANIOM SAMPLES
author: A. L., Puceini
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10. SEEPAGE IN EARTH DAMS WITH HORIZONTAL FILTER
authors: F, O, Franciss and A, L. Puccini

11. DISCRETISATION ET RESOLUTION NUMERIQUE DE L'EQUATION DES ONDES
authors: J. R. R, Santos et al

12. A FINITE ELIMENT COMPUTER PROGRAM FOR PLANE ELASTICITY WITH CONSIDERATION
authors: J. B, R. Sa2-%0s and J. Yason

2. PUBLICATIONS IM BRAZIL

3. PUDLICATIONS ADROAD

'-‘BRANCH AND ZOUND AND APPROXIMATE SOLUTIONS TO THE CAPACITATED PLANT PLOBLEM
(Uperations Research)

-
t:

author: Graciano Za

(*)- FORMULA HANIPULATION IN THE FLETCHER AMND POVELL OPTIMIZATION METIOD (JCMCALD)
author: A. L. Furtado

4. BOOKS
= A ACRLEMENT FOR A SEMIES OF BOOKS IN COMPUTER SCIEMCE WAS FSTAJLISHLD

BETWEEN PUC AND AO LIVRO TECNICO S. A.

(*) also publiched ac a ronograph
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PUBLICATIONS IV 1970

1. MONOGRAPMHS

1.

2,

3.

4.
5,
6.
7.
8.

9.

A TWO-LEVEL NEWION METHOD FOR FUNCTION OPTIMIZATION
author: A. L, Furtado '

A FORTRAN PROGRAM TO SOLVE THE ASSIGNMENT PROBLEM
author: A, L. Puccini '

COMPUTATION COMPLEXITY AND GODEL'S INCOMPI.E‘:I‘ENESS THEOREM AND TO A
MATHEMATICAL DEFINITION OF 'LIFE!

author: G. J. Chaitin

A LOW-LEVEL MATHEMATICAL FATTEKRN=MATCHING ALGORITHM

author: A, L. Furtado

BASIC FUNCTIONS ISR ILANDLING BINARY TRLES

author: A, von Staa

THE SPARSE SYSTEM
authors: C. S. Salim and H., ¥. Salim

TRANSTORMATIONAL GRAMMARS AS MODELS FOR NATURAL LANGUACES
author: S, !f, Santos '

THE CCMCO SOFTWART k'RITI):G_ SYSTR:
author: A, von Staa

EIGENF'UKCTION PROPAGATION IN INTERCONNECTED SYSTEMS
authors: L. Kerschbery and 4, W, Happ
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10, AN APPROACH FOR MAPPING ABSTRACT INFORMATION STRUCTURES ON DICITAL
" COMPUTER MEMORIES
author: C, J. P. Lucena

11. RECURSIVE TECHNIQUES IN DYNAMIC PROCRAMAING
author: A, L. Furtado

12. ON THE USE OF PUSHDOWN AUTOMATA FOR THE PARSING OF SENTENCES OF CONTEXT-

~FREE LANGUAGES
author: R, L. Carvalho

2. PULLICATIONS IN ERAZIL

= UMA FXTENSNO DA LINGUAGE!! FORTRAM IV (SUCESU)
authors: S. S, Toscani and A. L. Furtado

3., PUBLICATIONS ADRCAD

= COMPUTER EDUCATION IN )JEVELOIING COUNTRIES: THE DRAZILIAM ENPERIENCE
(IFIP Congress on Computer Education)

author: C. J. P, Lucena

(*)- EIGLITUNCTION PROPAGATION IN INTERCONMECTED SYSTEMS (Allorton)
author: L, Kerschberg '

4. BOOKS

= INTRGDUGAO AS LSTRUTURAS LT INTORMAGRO (Ao Livro Tocnieo)
author: C, J. P, Lucena



PUBLICATION 1N 1971 (until September 1971)

1. MONOGRAPHS

1.

2,

3.

4,

S

6,

7.

8.

PREVENTIVE MAINTEWANCE . scasnunzm ;m AN zquxw
author: L, C, Martins

PUGHAT ~ A PROGRAMMING HODULE FOR ,ummrm: M’ =MATCLIIN
author: A. L. Furtado

DIOPHANTINE SYSTEMS AND APPLICATIO‘!S
author: H, Quintclla

A COMPARATIVE STUDY OF SY:DOL TABLBS
author: }f, I. Brown

URBAN TRAFFIC UNDER COMPUTER CONTROL: A LCGICO MATHEMATICAL VILW
authors: L. Kerschberg and R. Skaunders

ON THE CO:S'TRUCTLON ALD .XI.II:lIZATIOJ OF FINITE STATE AVUTO'ATA
authors: 1, R, Millan and R. L. Carvalhz

GRAPH~PROCLISSING WVITH LISP
authors: 1. T, Riteiro et al °

III -~ 6

PROCESS OF REDUCING FIGURES 1MTO GRAPNIC STRUCTURES: MINIMIZATION AND

CCNTINUITY OF GPAPH PATHS
author: L, A, less
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2. PUBLICATIONS IN DRAZIL

(*)~ GRAMATICAS TRANSFORMACIONAIS COMO MODELOS MATEMATICOS PAKA LINGUAGENS
NATURAIS (sucesy)
author: S, M. Santos

~ DEMONSTRAGAO AUTOMATICA DE TEORIMAS (SUCESU)
author: £. P, L. Passos

=~ SOLUGAO DE LQUAGOES DIFERENCLAIS POR METODOS PARTICULARES DE PREDIGAO-
CORREGCAO  [SUCESU)
" author: T. F. Chaves

- PERSPECTIVAS DE Wf ENFOQUE DIOFAITINO PARA RESOLUCAO COMPUTACIONAL
DB PROBLEMAS DE PPOCRAMACAO INTETRA (SUCESU)
author: H. Quintclla
= DIOPHANTINE SYSTENS AWD APPLICATIONS (Uaiao Geografica Interracional)

auther: H, Quintella

3. PUELICATIONS ABRCAD

= GUIDELINES FOR ORGAMIZING THE COMPUTING APTIVITIES OF A UNIVEPSITY INA
DEVELOPING COUNTRY (LACACI)
authors: C, J, P, Lucena and L. C. Martirs

(*)= ESTUDO CO!PAPATIVO DE TALZLAS DE STMBOLOS (LACACI)

author: M, P, Brown '

UM METODO GERAL DE prppECK: Au,Ao DE ESTRUTURAS DE INFORMACAO: ESTRUTURA
MODULAR (LACACI)

. author: I,. F, Cunha
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(%)~ ON THE CONSTRUCTION AND MINIMIZATION OF FINITE STATE AUTOMATA (LACACI)
authors: M. R, Millan and R. L. Carvalho

= A MODELING TECHWIQUE IN PROGRAMMING (Asilomar)
authors: C. J. P. Lucena and L, F. Cunha

= SOME RESULTS ON TLME~VARYING LANGUAGES (Asilomar)

auther: S. R, P, Teixeira

= A SET OF PROGRAMS TO TEST AMND PARSE LL(k) TYPE LANGUAGES (Asilomar)
author: L. T. Macedo '

(%)~ AN APPROACH FOR MAPPING ADSTRACT DATA STRUCTURES ol pIGITAL CO.{PUTER MEORIES
(IEEE)
authur: C. J. P, Lucena

(*)= PREVENTIVE MAIRTENANCE SCHEDULING ON AN EQUIPMENT (IMS)
aythor: L., C. Martins '
4. BOOKS
- PROGRAMAQKO FORTRAN PARA ESTUDANTES DL CIENCIAS T ENGCUIARIA

(Ao Livro Tecnico)
authors: D. S. Dias, A, Lucena, F. F, Lina

CURSO DE CALCULO NUMERICO (Ao Livro Taenico) -~ to appear
author: V, R. Santes

ANALISE MMERICA (Ao Livro Teenico) - to appear
tuthor: P. Albrecht

TEOR1A DOS GRAFOS APLICADA (Ao Livro Técnico) = to appeanr

. autlt., e e F\ll‘tado
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Past of Corputing in the Federal Univexrsity of Rio de Janetm..

The activities of camputation in the University are relatively new.
They started, in 1967, in the Graduate Engineering School (Coordination
of Graduate Engineering Programs (0O: PC) vhere the first digital
camputer was installed. 1The small scientific caputer, the IBRM-1130, -
began its operation, in february, in the so-called Scientific -
Computation Department (DOC). This program was the only nen-academic -
program at QOPPE. Its main objective was to support the academic and
research activities, as a camuting center. Many develcoment and rese-
arch vorks vere cone witn the use of this comuter.  Since the beginning,
a large teaching activity has been going on under the sunervision cf
DOC but, all of it related to the use of the machine. Introductery, -
language and operating systen courses have been regularly offercd as
weekly-lcng intensive optional occurses.  Irom 1969 on, a small acacde-
mic activity, in the software area started in tiie Electrical Engince
ring Procram nrovided by the staff ramers of OCC. Thais activity was
later absorwed and enlarged by the reecently croared Systens Lnylieecing
Program «till with the participation of the DXC staff. In middle 1970,
the ajuisition of a nediwrscale cannater, the 154-369/40, has helped
the initial installatics of the iluclous of Electronic Com Tutatiorn (1ICE),
the University Camputing Center. ‘Ute iCE, whiich i3 in O.cration sinoc
decenoer 1970, has been a natural enlargement of IOC and is now provi-
dind camuting services to the whole cawmnity, which was already being
der2 on a lindted basis. “he creation of the Gl was favor ably coineci-
dental w!th the creation of the Systens zannnpc*m_; Pro,wn. The
nuber and varicty of the intensive courses was proporticnaly enlargad
and the curriculer activity at the undergraduate level was mace possible,
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A course cn Introduction to Carputing was, for the first tine, roquired
to physics sophamore students. In 1972, this 6om'se, besides being required
to the thcse students, will also be required to Mathanatics Institute
students which include all the freshnen and sophamore angineering  students,
Another ocourse following this, Introduction to Comwuters, will be offerad
to the same students on a more limited basis. The traditional Nm\;;rical
Calculus ocourse, given by the Mathamatics Institute, is being corpletely reg
tructured.

Although, the caputing activity is divided awng the NC&, Mathematics
Institute a1d COPPE, the cevelczment has been perfectly hamonious and oo

pleientary.

Intensive Courses

These courses are under the iCE surervision. The cjoctive is to  pro
vide a quick access to the caputer to all professors and stulents interes
tea in the use of the rachine, waile the curricula of the cowses have not
been afapted yet.  Fram the table belog it can be scen the great  intercse
arisen waith these courses vhich are offered as cxtracurricular activity,
It is imortant to rention that because of rlysical location rost of the use
cxes {rom the Engineering studeits (all the Arts, Hunan Sciences, Law &l
Eccnanics Schols are located domtom in the old campus).
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TALLE I

YEAR COURSE 1© OF CLAS~- | N¢ OF STUDENTS TOTAL
SIS OF STUDENTS
1967 FORITRAN 7 467 )
4G7
1968 FORTRAN 17 1206
, 1206
1969 FORY RN 22 1972
ASSEMBLER 2 26
X 1998
1970 FORIRAN 20 1130
BASIC 11 656
ASSLMBLER . | 4 109 -
COLOL 1 30
1975
1971 BASIC 19 1405
UNTIL
OCTOBER FORTRAN 12 634
COROL 2 £0 .
PL/I 1 30 "
° 0S/360 5 190
2339

79385
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It is being planncd for-1972 a core of extension courses for graduates
to fullfill the great demand of the market for analists. These ocourses
vill be run under the suparvision of NCE.

Undercraduate Courses

As it has been caid this activity started in 1971 for the first tiro.
The ocourse Introduction to Camuting was roquired to all sophamore physics
students and it was given in two scarster to 150 students cac. Next vyear
besides these classes, the sawe courses will be recuired to all  students
in the Mathomatics Institute, vaica means axout 550 studentes (this includos
all engincering students). Another course Introduction to Comutaters, -
having the first as ore-requisite, will be offered to 100 students. fnothor
course wuncrical Calculus, is being capletely restructured and will rocraire
Ir)trcx.’.uc‘.:ion to Cdtputing as prercjuisite.  This ceursc is also given every
year to about 500 studonts. 4 enlargcent of the graduate Progran wvill be
most berefitial to the undergraducte activity.

It is noped, in the next t.o years, to have ocaiputing as one odtion  in
the Electrical ingineering undergracuate ccursc.  5ais will ke the natural
develozient of the cxtension courses renticncd vhich will be gradually L) 4
bed in the reqular curricula.

Graduate Progran

4.I. Introduction

The purpose of this portion i5 to deserite, in a krief mannur, tie
present state of the Programa de Dngenharia do Sistcmas at CORPE and
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enumcrate the various pos;.;ibi lities of cooperation with American Insti
tutions, having a3 ¢cals the expansion of the study of System and
Caputer Sclences at COPPE/GIYT and the enricwnent of the professional
expericnoe of the participants from both countries.

Presont State of the Progranm

A. The fourning of the Program

Tae Prograsa de Engenharia de Sistomas was formed as a re-
sult of tic grousth of faculty and student interest in the area, -
very nouviccavle in the paffour years. It existed last May, 1970,
in ccbryonic form, within the Prograra de Engenharia Elétrica, -
wher:: il haa grom to proportions wnich were starting to  create
preelens.  Uhe visit of Prof. L. Zacdeh, from the University of
Califorria at bLorkeley, in Sept. 1969, had helped jell the oonoent
in the minds of the faculty moneers involved, and siien Prof. C.R.
Souza {ran the University of ictre Dae, arrived in June, 1970,to
chair th> Pregran, it alrcady cxisted de facto if not de jure,
Under his dircction the Lrogram has rapidly taken shape and -
assimd its identity,

The first groun of new students has registered in the Progran
in Farcy 1971, the Progras noe counts with over 65 Graduate Stu-
dents. About naif of these 1% camposed of full-time students
that caic fram universities all over the country. The ctiler half
is copesed of part-time students from local industry.

B. Arces of Activity

The Progran offers the Master's and the D.Sc.degrees in  the
follawving aan~ral arcass:

General Systons Thoory
Connunicaticns Theory
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Mathematical Pn;grmlmtnq. Control and Optimization
Arctificial Intelligence

Infonmation Theory and Coding

Automata 1hcory and Corputability

Caiputer Organization and Design
' Data Processing, Computer Prograrming and Applications

It has strong activitics and interests in all Lut the fourch
and fifth, were it is sawwhat weak. Present ad future visitors
are being uscd to awaken interest and reinforcoe tie Program in -
these arcas. The last two, though very popular with students, -
suffer fran the lack of qualified senior versonncl to dircct
research and supervise doctoral candidates in their theses. \le
shall recwn t this point in part III  of  this docunent.

1. Full time
Naire Intcrests

Celso de Renna ¢ Souza lbgic, Gare Theory,Stocnistic

(Ph.D.,Univ.ilotre hane,1965) Processes, hutomata,  Foreal
Languagyzs

Ioearanto L. Pereira Systens Theory, lonlinear Zyg

(bc.Ing. ,Moulouce, 1959) tems, Slultivariable Systeas

** Nelson Ortegosa da Cunha Systoirs Thoory, Control  Sya-

(Ph.D. ,Univ. Calif.,1966) Mathcmaticel Programming, -
Optimization

Denis Franca leite Prograrming Tanguages,Trens)a

(H.Sc. ,Puxdue Univ.,1967) tors, Oparating Sysiems
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Lucim_}o Percira
(or. =2 cicle, Univ.
Toulouse, 1968

‘Henri Narchetta
(br. Ing.,Univ.Paris,196€8)

Shanker P. Bhattacharyya
(Ph.Db. Kice Univ., 1971)

Andrev Kitshen
(Ph.D. Rochester Univ, +1971)

Jos2 L.M.Rangel ileto (%)
0"QSCQ, ?PE, 1966)

Danctrio a. Ribeiro
(14.5¢c., OrPE, 1967)

Clovic C. Gonzaya
(M.Sc., COVYE, 1979)

Iaiz I L. Legey (%)
(M.SC., (I)l’PE, 1970)

Paulo A. Veloso (*)
(M.SC. 'CDPL)E' 1970)

Joao L.M. Saboia (*)
(M.Sc. QOopi, 1970)

8.

Interest

Progrerming Languagas, Sirula
tion, Artificial Inveiligence

Autamatic Control, Camputer
Control of Industriel Processes

Systems Theory, Control Systens

Autamnata Theory, Algebreic and
Topological Teciniques in Theo-
retical Biology

¢

Systems Theory, hautanata, Formal

. Languages, Informmaticn latrieval

Systeas Thewy, Cadlcol Systens,

Optimizacion

Systers Theory, Hathemntical
Prograrming, Control Cptindza-
tion '

Mtomata Theury, Formal Langua
ges, Optimization

~ Systers ‘Incory. Au‘cmata, For-

mal Languages, Camputaticn

Systems ‘I'ncory, Mathematical
Progiamidng, Opotimdcatich,
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Ivan da Costa Margques (*)
(M.Sc.Univ. Calif., 1969)

Guilherme Chagas Paxdrigues
(M.Sc. QOPPE, 1971)

Ronaldo C..iarinho Persiano
(M.Sc., OPP, 1971)

Jayme Luiz Szvarcfiter
(M.Sc., PrpPL, 1971)

José Antonio Crtega
(EtEc‘ PUC"IU, 1969)

Pedro Salcnvauch
(B.E.' I'l‘f\' 1969)'

9.

Interests

Pecursive Ianctions, Autorata,
Ponml ianguages, Scientific
Managonent of Corputational
Systems

Operating Systons, Capllers,
Artificicl Inteligenan,

Matheaatical Prograsming,
Optimal Control, Matacratical
Eoconuuics

Data Processing, One-ating
1Systens, Infonmation Ratrje
val

Mathceratical Projrardng, Ma-
thematical i.conaucs;

Campilers, Operacing Systers,
Artificial Intelugonee

Yemar Vianna e Silva Iilho (*) Automata, Formal Lanmiages,

(1.5¢., OOPPE, 19(9)

Proyraiming Langaoges

%) On leave, at Nerican Universities .xorhiing tosacds Ph.D.

degree



2, Visiting Professors

Name

William W, Hamp
(Electronics Rescarcn Center,
Mass.)  (Mpril 26-July 4,

1970)

Stephen Coles
(Stanford Rescarch Institute)
(7/10/1970 - 10/10/1970)

Arthur Gill
(Assoziate Prof., Univ.Colif.)
(July 10-Auqust 16, 1970)

10.

Intercsts

Circuit Design, !hltiterminal
Systems, Carputer-Aided Design,

Artificial Intelligence,
Camutational Linguistics, Pro
blem Solving Strategies
Finite-State *aciines. Formal
Lanjuages. Information Tacory

L

Pravin Varaya * Largye Scale Progyresming Prodlems,
(Associate Prof. Unav. Calif,)

(9/10/1975 - 12/10/1970)

Diffecrontial Gomes, Icentificatica,
outhuation una Scochasuic Gotinal
Control,

R.Xaliman
{(Matoration Res.Inst,Budapest)
~(8/10,/1970 - 9/10/1970)

Application of Corputers to ilcall
near Systcors Zuwalysis

Franco Preparata Information and Code ‘lheory
(Dr. Ing.Univ. of Rane, 1959)
Richard Sacks

(Ph.D Comell Univ.1967)

Operator Theory, Graph Theory
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3. Technical Cooporation (Franoo)

Pierre Lavellc (Dr,Univ.Toulouse, 1970)
Gerald Banan (D.:. Ing.Toulcuse, 1971)

Camuter acilities

Students have easy access to the FAI TR-20 and EAI TR-48 2C5-29
analog Corpnters in the “Laboraterio de Autamacio ¢ Sixulagio do Sis
temas” and to the I 1130 digital Systema in the Scientiric Caleul

tion Division: a IR 266/40 dig:tal Systomdn a vory eamlete oong

= 1o

guration was purciascd and is in cporation since votioer, 1970, Lhe
additicn ¢l tole-rrocessing temainols is under vy, withseverad alrca
in operation.  The Progran is also purc.asing a minier:ater f or
s i 4 N
researci in tine-sharing and real-tine coatrol, and a largoe-ceare -
hybricd system, for research in Systen Simulation and Prooss Control,
F 4
These fa~ilities should he sufficient in the near future.

Interaction with other Pregrams and Institutions

At iy ¢ e -

Sino: the System aid Cayuter Selonens are Inrerdisciniinary
by natvre, the Przgrin interacss strongly with- Llectrical Bl
neering (Cornwnicacions Theosy;  Control Theory speeially contol
of electric nachines ard porer systous; Blectronics, in the
rqe_llization of bt ddscrete wnd continuous systens); Progictica
Enginecring (Oporaticns Rescarch, Coon Theory, lathenatical Pro-
granming, Simulatica); Biccnyincering (rodelling and  stoulation
of parts of and interections acny living organiwns);  Mechanical
Enginnering (iynedcal Systons, realizaticns of hydraulis  mecha-

nical and pneumatic systems), etc.
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One of the educational policies of the Prograin is the exchan

ge of infomation avong researchers. This has been acamplished
mainly through invited talks which are held weekly. 2All gradua-
te students are rcyuired to attend these talks. Tais interaction
has been most benefitial to the students stirmlating their om
research and broadenning their views to other areas of study. A
caplete list of the talks is given below:

1)
2)
3)

4)

5)

6)

" 8)

9)
10)

11)

"Camputer Program for Dirensional hnalysis”, W.W.Happ, Electro
nics Pascarch Center, Massachussets, U.S.A.

"Curricula for a Cermputer Science Program", D.Cowan,Waterloo
University, Canada

"Modal Controllability Structure ;';f Several Variables Lincar
Sistems", Porter, Salford University, England.

"Numerical Control of Machinz-tools", J ikebe, Tdiio Institute
of Technology, Janan '

"Approximations and Functional hnalysis", J.A.Barroso, OQJFPE-
UFRJ, Riz de Janeiro

"Problem Solving Technigues in Artificial Intelligeno:", L.S.
CoJ:es, Stanford haesearch Institute, U.S.A.

"Inuacraticn of Sets Ly Diference ‘Buuatioccns”,E.S.Page, Mew
Cestle University, Dngland

"Lexicograzhic Ord::ring", E.S.Pdge, llier Castle University,
England

“Discr :te Optimization", E.S.Page, New Castle University, England
"Rescarch Activies in a Computer Science Departent”, L.S.Pzg2,
New Castle University, England

"Finite-recall Sequential Machine", A. Cill, Univerzity of Ca-
liformia, kerreley
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12) "Topics in Formal Languages Theory", S.Teiveira, C.N.A.E.,
S30 José deos Corapos, S3o Paulo
13) "Panel Discussicn on Camutor Science Curriculum”, National

Acadenic of Scienece Conmission, roderator: Celso ée Renna
e Souza, QOPPLE~UFRJ

14) "that are Mathematical Models and What Should They Be?, F.Harary,
Michigan University, U.S.A.
15)° "Hybrid Carputation”, J.Lutke, Telefurken, Brasil

16) "Industrial Prooess Identification and His Utilization in
Numerical Control", H. larcietta, C.E.R.C.I., I'rance

17) “Hybrid Comutation: Problems and Applicaticns", A.Casteleyn,
E.AQIO' UQSQA. *

18) “"Automated Assignent Indexing", C.A.Montgnery, University of
California, U.S.A.

19) “"Theorems Inversicon: Laggrange, Dirichlet and Fouth-zbout
Stability", P.Hagedorn, COPPE~-UFEJ, Rio de Janeiro

20) "Fuzzy Sets and their Applications", J.P.Jacob, ILi-San Jose,
Californiz, U.S.A.

21) "The Forraster Model of a City", P. Varaya, University of Ca-
lifornia, U.S.A.

22) “"Organizatioun and Researdis Progran of the Lacoratoire d'Autcna
tique et de ses Avplications Spaciales du Centie HMHaticnal de
la Recherche Scientifique", G. Giralt, Sub-Director of "LAASY,
QIRS, France )

23) "A Programming Language APL, the Teleprocessing Languagz", P.J.
Lavelle, QO2PE-UrTJ, Rio de Janeiro.

24) "Corputational Compleidty, A survey”, R.M.Karp,University of
Ganfor’lia, ‘}.So?\o



25)

26)

28)
29)

30)

31)
32)

33)
- 34)
35)

36)

37)

38)

14.

"Topics on Network Queveing", R.L.Disney, University of
Michigan, U.S.A.

"Posgibilities of Operational Fesearch Applications in Brazil",

" AR.ven Ellenrieder, I.T.A., S.José dos Campos, S.P.
27)

i'Statistical becisicn Theoxy", S.E.G:liarmso, I.T.A., S.José

M m C&TPOS, S.Po

"liinicomputers”, P.J.Lavelle, GOPPE-UFRJ, Rio de Janeiro

“Analysis of Traffic Flow in Signalized Arteria", F.P.Preparata,
University of Illincis, U.S.A.

"2n Mpproach to Large Scale Dynamical Systems", R.Sacks, MNotre
Dame University, U.S.A.

"Small Size Camputers", B.Gerbase, if{ do Brasil, Rio de Janeiro

"The Jcministration of a University Caputing Center”, D.F.ileite,
QOPPE-UFRJ, Rio e Janciro

“A lodern Minicorputer”, M.Fadv, M.Iuret, !f.Merlo, Capagnic
Intermationale pour L'Informaticue, France

"Real Time Classification of landwritien Script tords", G.M.
Mller, University of Califcrnia, U.S.A.

"Modularization and Functional standardization in Digital
Systems", F. P. Preparata, University of Illincis, U.S.A.

"A Study of Paramzter Lstimalic, Algorithme for adoptive Icen-
tificaticn in Real-Time of linear Processes Disturbed by a
Correlated Joise", G. banon, CIPPE-UFRJ, NMo de Janeiro
"Baycsian Analysis for the ileiball Distribution", D, A Bogdanoif,
Clcvclana State University, U.S.A.

"Electrocardicyraviy fram the Enginess ring Point of Vi ettt F.
Grynszpan, QOPYE-UFRY, Mic e Janciro



F.

Coursnes

15.

The courses vinich where offered Lo the students by the staff of

the program since 1970 arc listed vith the name of the responsable.

1970

ES-101
ES-201
ES-105
ES-111
ES-112
ES-113

ES-121
ES-131
ES-132
£5-133
ES~-141
ES~241
ES-144
E5-145
ES-243
LES-251
ES~261
ES-171
ES-172
ES-271
ES-272
ES-173
ES-021

ES-162

Special Topics in Systens Engineering
Special Topics in Systeis Engineering
fpecial Pronlans in Systens Enginecring
Foundation of Gzneral System Theory
Linear Systom inalysis

Paramctric Centinuous Linsar System
Analysis '

Discrete Stochastic Proo:sses’
Caxunication Systoms

Statistical Theory of Corrmunications I
Statistical Theory cf Caamunications II
Lincar Control L stans

Optimal Control Systens

Lincar Prograrming

Dynariiic and :':cn:.Lir.cax Droyrasming
Nurerical !ethods in Ot mization
Artificial Intelligenra

Inforration Thoory

Suitching Theoxy

Sequential Machines

Fonral Languages

Linear Szquential Macines and Applications
Tdentificaticn Problens in iutumata Theory

Intraduction to Car.utor Sciencs
Computer Organization

Happ
Varaya
Varaya
2s Percira
Rangel/Ribziro

Lopes Pereira
Renna e Souza
Coutinhn
Coutinho
Ccutinho

da Cunia

da Cunha
Schecatran
Conzaga
Restre,0
Coles
Brooking
Legey
I.egei{/\’elo';o

. Veloso

Gill

Gill
Redricues
Pereira


http:Identificat-.cn

'ES-191
£S~192
£S-193

1971

005-711

" 00S-741

00S-714
Q05-730

Q0S-761
Q0s~746
Q0s-710
- Q05-771
05-081
Q05-791

 00S-734-

Q0S-713

C05-712

Q0s=-727 -

0S-742
005722
Q0S-721
(DS-72§

006-720
" Qos-782-'-
00S-793

Q05-792

Prograrming Languages
Corpilers
Data Structures

General Systems Theory
Linear Control Systens
Introduction to Linear System Analysis
Introduction do Real Analysis/Calculus

. of Scveral Variables

Introduction to probability Theory
Optimizaticn I ’
Abstract Algebra for System Emgineering
Switching Theory

Introduction to Digital Camputing
Prograrming Langquages

Elements of Cawplax variable
Parametric Continuous Linear System
Analysis

Linear System Znalysis

Foundations of iletwork Tiheory
Optinization II

Continucus Stochastic Processes
Discrete Stcchastic Proo,,svn"
Coding and Luomaﬁ&m '1‘100

Graphs; Network e.d .htrom..lg

re . 1

" Cowiter Organization I

‘Data Structures
Translators

16I ¢

Franga Leite
Franga Leite
Pereira

Lopes Pereira
Da Cunha
Gonzaga/Rangel

© Pexrsiano

Araujo
Ribeiro
Rangel
Saniy
Damm
Rodriques
Ortega

Iopes Pereira
Gonzaga
Saegks
Riteiro
Banoun
Aratjo
Preparata
Sacks
Percira
Rodriques
Salenbauci



G.

C05-801 =~ Special Topics in System Engineering

17.

Preparata

Q3S~-785 -~ Operating Systons Lavelle
00S-08l - Introduction to Digital Carputing Szuarcfiter
00S-748 - Numerical iethods in Optimization Gonzaga
Q05~-845 - Filtering, Estimation and Prediction Banon
Q0S-841 -~ Optimal Control Systens Bhattacharyya
00s~-751 - Artificial Intelligeonce Araijo
Q0S-771 - Fomal Languages Ritchen
QOS-~782 - Camuter Orygarizaticn II Perecira
Q05~784 - Teleprooessing ' Lavelle
00S-785 -~ Ogerating Systems Franca Leite
Q0S-701 -~ Special Topics in System Engineering Marchetta
C0S-8)1 - Special Topics in System Engineeving Bhattacharyya
Q0S-794 -~ Analog and Nybrid System Sinulation Babary
Presented 4.Sc., Thesis to the Program

Here are listed the thesic presented to the Systems Engineecing

Prograni:

"Redugéo de Alguns Proslemas de Contrdle Gtirp a Problemas co Progra-

magZo Matematica”, Clovis Caesar Conzaga, 1970

"Macro Facilidades para um Assenblec", Jozé Paulo Favilla Leoo, 1970

"Un Desacamlamento Candnico para Sistemas Lincares itltivaridveis,

Jodo Luiz liaurity Sandia, 1970

"Decamposigao Algdbrica de Sistemas Causais Aditivos e Mult!lineares",

Paulo Augusto Silva Velloso, 1970

"Ectudo de Prablemas de Transporte em Féde cam Fluxo Dindmico", Forial

do Cesar Marinho Persiano, 1971
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18.

“Sistematizagio do Processamento de Dacdos - Aplicaciio em Autcmag3o
de Bibliotéca" - Jayme Luiz Szrarcfiter, 1971

"Estudo e Implantagio de wun Cawpilaedor SHOBQL', Guilhcrme Chagas
Rodriques, 1971

Precented !1.Sc. Thesis to Other Proyrams at COPPE.

Here are listed all the thesis presented to other COPPE Programs
vwhere the Commuter was heavily ured

“Alguns :Ctodos de Otimizagfo em Sistemas Discretos e Continuos", L.F.L.
Iegey, Luiz Fernando Loureiro, QOPPEZ-UFRJ, 1963

"ModGlo de um Sistema de Recuperagac Ge InformacGes. Problemas Eepiste-
moldyicos e Linquisticos Associados”, L.R.B.de Oliveira, COPPE-UTTJ,
1969.

"Sdbre a nutamatizacdo da Determinacdo de Linhas de Infludncia e Lol
tarias de Dsforgos em Pontes", C.hH. Hold:, COPPE-UFRJT, 1970

"Ietodos de Sintese em Mecanisie", J. Yaschkvich, QOPPE-UFRI, 197)

"Procedirento Comutational’ de Calculos e Otinizacio em Transforraco-
res de Corrente. Estudo Corparativo entre Projetos om Enrolarontos
em Cobre e Aluninio", J.F. Queiroz, COPFE-UFRT, 1970

"Moielos EstocAsticos para Analise e Sirmlacao de Sequéncia Hidrold-
gicos", D.M. Olive, COPPE~UFIY, 1970

"Otimizagao de Projeto de Sistoma de Telecammnicagao por ‘i'ropo~Difusio",
E.H.Silva lt'ilho, (DP}.’E-LTFPJ, 1970

"0 iiGlodo dos Elerentos finitos: Iundamentos ToCricos, Nutomatizagio;
AplicagOes e Pravlenas Ce Placa e de LClasticidade Plana", A. Ce \¢
cencelles Filho, COUDL-UPRT, 1970
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"Siimlagao Diyital de :‘huinas Sincronas", A.B.Dinarte, COPPE-UFRI, 1970

"Un MGtodo @2 Hedicio Ligital ée Periodo de Um Ieator-lluclear", S.G.
Mundim, QOPPi:-UTRJ, 1970

“Detorminagéo de Linhas de Infludncia, Atraveés de Camputador Digital pe=
lo 12todn das Deformaqoes Inpostas”, P.J.Sarkis, COPPE-UFRJ, 1970

"Andlise por Camputacdores Digitais de Estruturas Reticulares no Espaco,
com Elemento de Segio Variavel", M. Charene l'ilhc, QOPI'Z-UTCRT, 1970

"analise de Porticos Planos pelo Nétodo da Divisao de Estruturas em
Subestruturas", L. I'.. R. Monteiro, (OPPE-UFRJ, 1970

"Uma Investigacao Digital de Estabilidade Permancnte de Geracdores Sin-
cronos', 8. Carmeiro Jr., QOPPE-UrRJ, 1970

Pecent i'ublications and llonographiss

Here are listed the puslications and monouraphies vritten by to
anm

staff of the program and also by other renkers of the staff of COIPZ

vhere the application of camuting is relevant.

"Etide ot Fealisation d'um Calculateur Statigue a Courant Continu®,
AL Paveira, These for Doctor's degree. Universite de ‘foulouse.
Toulouse. France. 1969

"On the Interest of Disciplined Zctiorn on Conoeptual Coherence Criteria
in Dealing With Severael Prcblems in flodem System Taeory", h.L.Pereira,
Procecdings of the First analysis of Larye Scale Systé.':\as. Cdited by
the Institute of Inforration Theory and Autamaticn of the Czec:oslovak

.Acadaiy of Sciences, raguz Czechoslovakie, 1970, PE-1.PE-2
)



20.

"ReflexOes sCore a Nogdo o Coeréncia Conceitual e sua Inportdncia
no Estudo de Alquns Problemas Bpriccs de uma Teoria Unificada de
Sistemas!, A, L. Pereira, (OPPE~UFRJ, Rio de Janeiro-Gi-BRASIL

On Recociling Hartmains and Shannon", C.R.e Souza, Second liawail
Internaticnal conference on Systoin Scienoes, honolulu, Hawaii,Ja

pjuary, 1969

YA Theorcn on the State Iecduction of Stochastic Machines", C.de R.
e Souza, IEEE Transacticn on Comuters, Volume C.18, Wumber-5,.
May, 1969

“Relationzhips Among Distinct lodels and Notions of Equivalence for
Stochastic Finite-State Svetans", C.de R. e Souza and R.J.lLeake,
IEEE Transactions on Conputers, Volume C-18, Mumber 7, July, 1959

: )
"Probabilistic Autcmata Vith Monitored Final State Sets", C.de R.e
Souza and R. Scholtz, ITTL TPASICIIONI O COPUTLPS, Volume C-20,
Numoer 4, April, 1971

"Provapilities in Jontexi~free Programued Graviars", C.de R. € Scuza,

to aopear in Informaticn and Control

"Linguagem BRSIC para o Conpatacdor IiRt-1130", P.Salenbauca and 1.0lan
doski, IYA-ingconnaria, Voi.T, n.l, Januavy/Februacy 1970, pags.33-33

"Utilizagdo ce Sejudncias Ccuvergentes de Programas «n Programacio Cen

JUEnS J 7 23
versa”, J.L.A.de Araujo, Report to the II Congressc tacional de Pes-
quisa Operacicnal, Novemocc, 1969, Rio de Janeiro, G2. Brasil

"Sbre uma Classe de Sequéncias Convergentes de Programas Convexos'-
Revista Brasileira de Pesquisa Uperacional, 1269

"Um Systeme Operationnel Predictif en Multiprogrammazion"m P.J.Lavelle,
Diplome d'Btudes Approfundies, Centre a'Informatidgue, Toulouse,lranc
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"Contribution a la Gastion Automatimqua d'un Ordinateur", P.J.Lavelle,
These de Doctorat de IT1€ Cycle, Facultd des Sciences de Toulouse,
France '

"Tradutor de Linguagem Estatistica", Y.V. e Silva F?, COPPE-UIRJ,1968

"OPSOT - Um Sistema de Matodos Nuniricos de Otimizacao" - P.O.DBoaven-
tura Netto, COPPE-UIRT, 19€8

"Abacos para Dirensicnemento de Concreto Armado -~ Flexado Conposta -
Secao Retangular®, P.L.L.B.Carneiro, QOPPE-UFRJ, 1968

“"SLIP - Processados ¢e Listas Sinétricas", R.V.Veeks, OOPPE-UFRJ,1768

"IORR-Calculo de Destilacio ca lMisturas lulticamonentes para Camsutador
de Pequena Capacicacde”, A.A.Rocha, COPPE-UFRT, 1969

"A Analise de Vigas Continuas paera Camputadores Digitais", A.de Vascon-
cellos FQ, QOPPL-UIRT, 1969

"A Mn3lico @2 POrtices por Comutadores Digitais", A.de Vasconcellss F9,
QOPFE-UrTJ, 1969

"Ensaios Triaxiais" - R.D.Gaudu and A.M.Mahe » QOPPL-UITJ, 1370

"0 18tod> aos Elementos rinitos. Fundamentos Tedricos, Autamaticagdo;
Aplicacoes a Probleres ce Placas e de Elasticidade Plana", A. de Vas-
concellos F9, COPPE-UFRJ, 1970

"Un Metodo de Sintese de llecanismos Articulados, Plancs, Daseadc nas
Propriedades do Centro Instantanco de Rotagao e do Rolamento da Cen-
troide !Bvel score a Centrdicde Fixa", J. Maschkvich, QOPPE-UFiT, 1571

"Calculo Autcidtico co Lfeito Go Vento em kstruturas de caificics",
H.L.SOrianO, (L‘l’PE"Ll"RJ, 1971



J.

4.III.

"Andlice por Camputadores do P8rticos I'lanos com Clamentcs de Lino e
Secdio Variavel", 1izG.Scuza, COPPE-UFRJ, 1971

“Analise de Marcos con Nudos Rigidos por cl Metodo de Division en
Subestructuras-Fonulacion Matricial-Aplicacion a Camputadores Di-
gitales", L.F.R.Montexo, OOPPE-UFRT,1971

Sources of Financial Sunport

The main source of furds for COI'PL is the Banco Hacional de besen
volvirento Econdmico (LZiDE). The progravs of Technical Assistano: =
(QGA, Fulbrignt, Rockfeller, AID, and European Countries)  oontribute
with qualified personnel. Funds for research and scholarships ocae
fran the Conselho Hacional ce Pesquisas (CIX]), Coordenagéo do rperfel
goamento de Pessoal de Jivel Suporior (CAP:S) and the Ministério das
RelagGes Lxteriores. Tie UFRJ contributes to the evpenses with sala

ries, maintenoace ond supplies.
e

Present neads, plans and forccasts

In the Curputer Scicrnc2 area tne rost pressing prezent nsed is

support in teaciuing and research. Our present faculty in the area is

oxposed of young men vhio have just received the M.Sc. degree and
fow young cdoctore.  Therefore there is nccod for senior personnel  to
swport them in the supervision of 1.Sc. thesis reszarah, teaching of
more advancad courses and to supervise doctoral research. We would -
hneed at least one senior incnber and three rore young Pi.D's in the =
areas listed below

In the mediun and long ranges, the needs of tiie country vill
certainly be felt. Practically in all sectors of the prazilian cconouy
thexe are huge macses < cdata o be procezsed. Tor this purposz, sge-

. clalists in large filc organization and dGata base proocssing should be

formad.,
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A knowledge of coputer organization and design would provide the
basis for the develepnent of the clectronic industry in cumsuter com
panents, perionerals and evehtually ocorputers thenselves., Scne steps
in this direction have alrcady Loen tahen.

Operating systens should e studied because of the increased -
application cf coisuters in ccmrunicaticns, in process control, and

other uses; large scale Caputer Centers an heing installed in ever

[h]

incrcasing nuroers. Since, because of econamical pressures, tne -
camuting powver may tend to became ceontralized, operatiny systenss -
waich will permit remnte stations in a tine-sharing rode will be
needed. Further develooreats may include the cannection of large -
caputers in a national networ..

The arsa of lLatamata fneory and Carputability is reasonable well
served at present witih one Full and four fissistant Professors now
‘working towvards Ph.D. degrees abroad, ani courses given by short temn
visiting profeszors. The additicn of a fsscciate Professcr in romal
Languages should be consicorod.

‘The arca of Information “neory and Coding is badly served, with
only marginal intcerest of three faculty romoers. Sane courses  have
been given recontly Ly visiting wrofessors. A professor vith a Pi.D.
in the areca is noei peeded nou to swcrvice thesze end foster intercst
on the subject. it least three Scsistant Professcr would e noxxed
witiiin the nent tnrze vears.

Intercst in rrtificial Intelligencs is guite high, and has aeen
increassed with tiz presence oi Prof. Steviien Coles, fram the Stanford
Rescarcn Institute, on a 3-,manth AID centract and Prof. [ranco Prepa-
rata from thz University of Illinois, +who came with sumport frum Q.
To continue the work started by them and by sone professors in the =
staff, at least tvo nmabers at the rank of Assistant Professor or
higher for appointmonts of at least one year cach vwould be noceds.  In
this arecas is a npossibility of using special oguipnent, for widcy funds
would be needed. '
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Among the first three areas the weakest is by far, Camunication
Theory, vhere our only courses are being taught by part-time faculty
members, not listed in the above faculty list. To increase the
activities in the area one senior member with a Ph.D. degrce an  two
assistants would be needed.

By the end of 1973 Program should count with about 32 (thirty-
two) full-time faculty merbers, rougnly distributed as: four to six
Full Professors, six to eight Associate Professors, fourteen or less
Assistant Professors and six or rore Instructors. The espected increa
se in next few years is sumarized in the tabie.
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T A B L E

II

1971 1972 1973 1974
NWEBEER OF STUDLINTS 70 110 140 10
FULL DROTFESSORS 3 5. 6 7

>

. ASSCCIATE PIOTESSORS 5 7 8 9
[ |
o

: ASSISIINT PIROFESSORS 10 12 14 16
<7

INSTRUCTORS 6 8 10 12




COMPUTER SCIENCE AT UNIVERSITY OF SA0 PAULO



1. PROGRA'S I COMPUTER SCIENCE

In the University of ‘Sao Paulo there is not a single De
partment of Computer Science, but the subject is taken care in the
campus of Sao Paulo by several Departments in the Institute of Math-
ematics and Statistics, Inst, of Physics, Escola Politécnica. (Engi-
neering School) and in the Institute of Economics and Administration.
There are also activities in the field of Computing Science at the
School of Engineering in Sao Carlos and at the School of Agriculture

at Piracicada.

The emfhasis varies according to the Institute. At Esco
la Politecnica and the Institute of Physics the main activity is in
the field of herdvare. The Insticute of iconomics main interest is in
the area of business data processing and the Institute of lathematics
in Numerical Caiculus,

An undergraduate curriculun leading to a 3.5¢. in Cou-
puter Science is planned to start next year, at the Institute of ath
ematics and Statistics.,

. Several graduale courscs are being offercd in the field
of Computer Science, but so far there is no progran leading to a
Master degree in Computer' Science. There is a M. Sc. in Systems Engi-
neering at Escola Politécnica which cores very near to it, with empha
sis, in the design of digital systems., .

) A Coordinating Comnittee has been appointed at the Uni-

versity level to establish tie policy to be followed iu the field of

Computer Science, and to run the University Computina Center.
X y Couputing
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All studeute in the first year in the area of Scieuce anl
Engincering do have to take a tuo sciicster course in Introduction  to
Computer and Nurmerical Analysis. This amount to about 2000 students per
secmester., ' ‘

In the graduate progra:mcs.therc is an enrollment in
subjects of Computer Science related ficlds (Statistics, Operational

Rescarch, Applied Mathematics) of about 250 students.

RESFARCI

Several research projects are being carried on at  USP,
At the Institute of Physics a group is designing a CRT display unit
vith light en for a louueywell DDP - S16 Computer and also severa.

interfaces necded to concrol the Pelletrron iluciear Accelerator.

At Politecnica there is work on digital devices includ-
ing the devclooment of 2 typewfiter terninal, a “oden, a tinmer for %he
IBM 1130 Computer and a CRT dispiay nesearch is also being made on cima
sharing using a Hewllet Packard 2000 systen. At present this group is
finishing the design and ¢onstruction of a minicomputer for control
purposes. At the same departrent there is also a !licro Circuit Labora-
tory which is capable of producing many of the circuits for higital

work (These activities arc presented with greater detail at the annex).

In the field of Softwarc there are rescarchers wvorling
in the support of these hardware activites.
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3. COMPUTING TACILITIE

In the main campus at Sao Paulo the University has  the

following machines:
TBM/560 model 44 ~ at the Institute of Physics.

Burroughs B=3500 - (this machine is available only 8
hours daily)

IDd 1130 ~ at Fscola Politécn;ca

IBM 1130 ~ at Institute of Econonics

Honneywell DDP - 516 at Institute of thsics
llewllet Paclkard 2116-L at Escola Politécnica

IBM 1620 at Tnstitute of Mathematics and Statistics.

The Engincering Schoul at Sdo Carlos and the School  of

Agriculture at Piracicaba nave an IB{ 1130 each.



4. NEEDS OF TIHE UMNIVERSITY

The main need of the University is personnel of high
caliber to help to start a strong and balanced M.Sc. program in
Computing Science. '

A Ph.D. program should also be started within the next

three years.

Every effort is being made to increase the cooperation
betwreen the USP activities and others centers in Brasil, through the
) .
interchange of personnel and coordirnation of programs to avoid gaps

and duplication of eifort.

Ve estimate that about 5 visiting professors  in the
field of Computing Science, both hardvare and softiare, would be needal

yearly to implement this prograrme. , during the next three years.,



ANNEX

"L UIIVERSIDADE DR SRO PAULO

- koo

’«3’ i"ff‘ox, POLIVECHICA
er"vrcxn ob

; DFP. ENG, DE
e “""J Li8, DE SISTIIAS DIGIT

INTRODUCTION:

The Dicital Systems Laboratory (LSD) belongs
to the Departrent of Electrical Ingireering of the ¥scola Po
litécnica, the encineerinc coclleje of the University of Sao
Paulo (USP). It is located on the third floor of the tlectri
cal Ercincering 2uilding at the Cidade Univereitiria, a
large carpus on the scuthern edge of the city of 530 Paulo .
The LSD is the focal peint of cigital computins, beth hard-
ware and software, at the Escola Folitéznica; and is res
ponsible for both undergradvate and pest graduate  computer
courses, » )

PLRSONIEL:

Presentiy, the laboratcry under the  dlrec-
tion of Dr.intonio 1&l:io Guerra Vieira is staffed by about
fourteen encineers (eicht working on advanced deorees), -
twenty undercraduates on part-tirme salary (called " estagié
rios" or apprentices), ore secrctary and seven teochnicians .
Through corresponcence and visits, the laboratury rmaintains
contact with like groups in universities abroad.



It is also custoirary to have rore direct collaboration from
abroad, for enample Glern G. Lancdon,Jr (of Y¥% and Ph. D.
from Syracuse Uriversity) is presently participating in the
group as a visiting professor.

EQUIP!IENT:

The laboratcry was starded in late 1368
with an IB!1 1130 cemputer. Since then a Hewlett-Packard HP
2016B was adced. These systers, which include disks, tapes
and line printers, serve all the Escola Politécnica, the
university in gercral, ard in certain instarces the con-
munity (industry, ard state and feceral orgars). Recently-
installecd on the EPI0163 is the ZASIC tirc-sharing systen ,
Also within the laboratory is a shop for naking printed -
circuit cards.

THE ULDZRGRADUATE PROGRANM:

Each year, the EE Department graduates 120
to 140 students, of which about half are in "electronics "
in general. Of this croup, about half will have the " com-
puter scierce" option. The cor-puter science option, recen-
tly arproved and currently belng phasecd in, will  provide
courses in systers architecture, sequential rachines, si
.mulation, matherataical progarning, information structure,
and reai-tire systems, ail [E gradua*og receive a course
in programming, ard all students of the Dscola Politécnica
in their second ycar, receive ‘a course " Iintroduction to
Computer Scienca".
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POST ~ GRADUATE PROGRAM

' The Labcratory participates in the master's
degree and doctor's degree programs cf tho Cscola Politéeni
ca. Within the EE Departrient, a graduate student ray chose
" core courses" in " systens engincering” (rore software -
oriented) or " electronic systens" (mere herdvare~oriented),
Personnel of the laboratory give courses encorsassing -
switching thecry, computer cdesign and nicronregrarning.( in
addition, graduate courses in autorata theory and formal
languages are taught, by prcfesscrs not directly associated
with the laboratory).
_ ’ 0

The laboratory has the rieanc to provide sup-
port for the master's and doctor's theses in the areas of
peripheral and I0 interfaces, logic desigin, software, and
programning. Sore of the raster's thosie teples are coverad
in the next section.

PROJECTS AND RECENT ACTIVITIES:

Master's thesis proiecte irclu@e an  off-
line plotter (Calcormp) fed by an inexpercive card reader .
The IB'f 1130 plotter attachment is very siow, and the re-
solution of this bottleneck involved a comuination ° of
hardware and software.



Another project was a "modem" for sending and receiving digi-
tal data over Brazilian teclephone lines. Another master's -
thesis concerns the modification of an 1D Selectric type~
writer to convert it to a terminal fed by the moden. These
last two projccts were key points in a2 beoth at the " First
Congress of Applied Technology to liigher Learning * held in
Rio ce Janeiro, where the attendees particinated in renote
¥ time-sharing” via BASIC and ordirary SiZo Pauio-Rio tele-
phone lirks tc the I'P2016E. This system was deronstrated to
Presicdent !édici in July 1971 during a visit to USP, The
technology used is the printed circuit (pc) card housine com-
‘mercially available integrated circuit DIP's and discrete
compenents, Ancthcﬁ rroject concerns a "display" for the IB
1130. The iR 1130 is led to believe it is actuating the
Calcorp ploticr attachrent, but ‘the sigrals actually control
an oscillosccpe display via a specially desiqgred orinted cir-
cuit card. Also, a real-tire clock attachment was made for
the 1B 1130, using the same pc card technology.

At present, most of the people affiliatec -
with the laboratory are involved in cne way or another with
this project. '

THE SMALL CONTROL COMPUTERS

The small control corputer project has ‘done
much to unify and elevate the "esprit de corps" of the gra-
duate and undergraduate compliments of ¢he laboratory.



The architecture was derivcd.from the graduate students them-
selves out of a series of horework assigrrients in a computer
design course. The rachine is relatively small, with a main
meroxry of 4X of O-bit words. The data flow is esscntially 8
bits wice, binary, as is sirilar to that of nary mnini's. he
IO bus ic also relatively stancard. The <=plenentation of the

3

architecture into locic diagrams was cone by the graduate -

students. The probleis of the conversicn of the logics tc p.c

cagds, including lay-out, drafting, phctography, the cherical

processcs, and coldering recuire Rrazilian solutions as nany

" off-the-shclf" iters in develcped countries are rot easily

or readily available in 3razil. Interface cards “or 10 fevi-

ces are being devised, as well as for the nmanual controls.The

problen of " powering, packaginc. and cooling" are being faced.
'Componcnts for the control panel nust be selected. Testirg
proccdurcs at each step (DIP's p.c. cards, card raclks, ctc. )
must be cevised. At the other end; itens such as docurenta =~

.tion programs, wire-wrao listings, siralaiion at two levels

(micro-cpcration arnd logic ¢atle), common subroutines, an as-

serbler, and application prourars are keeping those with

inclinations tewarsd procrarnming-busy, Applicaticns for a
computer of this type irnclude that cf a dcta concentrator ’
contxclling s)ewer IO devices for a larger systen, contre) -

ling a teosting system, and a "key-to-tape" system.

‘A long?range goal of thisproject is to  pro-
vide the 'basis and infrastructure for cornstructing a more
.ambitiouvs system. Such a Froject might possibly utilize dy-
namic nicroprograrning and be configur&le as a rmultiprocessor,
Such a systerm coul)i serve as a powerful tool toward applied -
research into many topics of interest to computer scientists,



INTERACTIONS :

" The digital systems laboratory does not operate
as an isclated entity, rather it prefers to interact with
others whenever possible. Prof. Vieira's policy is to keep the
"doors open". The closest contact is with jticroelectronics La-
boratory of the sare wing of the Electrical rngineering builé -
ing . The nicroelectronics lah has abcut 10 x 24 meters of
floor space, with corplete facilities from wafers to the finish-
ed process (boncinc). Recently, the laboratory built the first
integrated circuit in Latin America. The nicroelectrorics lab
is providing assistance with sore of its nask-rmaking capa-
bilitics, and sore of the ricroelectronics people are learning
some integrated circuit applications by keeping abreast of (
and even assisting with) the srall control computer project. In
turn, the Cigital syster lab plans to help the ricroeclectronics '
lab in their problerms of testing.

A strong arca of competance in digital systens
exists within the Peletreon Paxticle fccelcrator building of the
Institute of Physics. The corputer croup there has, for the -
most part, received trairning in the US from corputcr manufactu-
res. An I3 S/360 !todel 44 is usecd to monitor the particle ex
periments of the accelerator through a loneyvwell 316  corputer
erployed ac a dhta—gathcrcr. The system, as yet only partially
irplcermented, requires a sophisticated hardware/software approch
since it is intended that the S/3C0 Model 44 also derve as a
general-purpose data processor operating under 0S/ 360. The
Institute of Physis dicgital systoenms engincers,.also graduate =
students cf the Escola Politécnica, are in frequent contact
with the laboratory.



The Digital Systems Laboratory also receives
support from the 1Z:: Drasil "Center for Scientific Ddevelop -
ment". This group has beer provided office space within the
EE Departrent, and they help with teaching computer science
courses ard curriculunm developrment. In 1979, the group help-~
ed orgarize a 2 week computer science workshop,

An crganization of corputer marufacturine -
and usirg corporations is called Sociedade cdos Usudrics de
Computadores e Tcuipanerntos Subsiciidrios (srcrev), In Octo-
ber 1971, suUCEsU hold a congress at the EE Departrent bulld-
ing of the Lscola Politécnica. Conta:t was made with SUCESU
and the laboratory participatced in the technical program of
the 3-day conference

SUMMARY:

The objetives of the laboratory can be ctfee-
tively classified in three broad catesories. Ore cbjective is
the application of conputers on-line in control ard inter -
active applications, as exernlefied by the "EASIC" systcm. A
second object is the logic desicn and impierentation of digi
tal systens, as-excrplified by the printed circuit card facily
ties and the thesis projects involving part harilware solu -
tions. A third objective (ard the ﬁost irportart) is to pass
on practical kncwlecCge and experiernce (derived in part from
the first two cbjectives) to the students so thevy may better-
confront the corputer enginecerirg pro:lems unique to Brazil
dan industry, as excrplified by the wider expericnce aiven to
the handpicked underaraduvate "estaciirics" and the rewly ins
tituted cciputer scicnce option. It should ke noted that the
srall control cecmputer project ‘is cervirg to re-inferce  all
three of the laboratories objectives,

Octoher, 1973

n'G.’J






APPENDIX I

MANPOYER SURVEY OF COMPUTER INSTALLATIONS

IN PRASIL

1. UNIVERSITY INSTALLATIONS

Source: Personal interviews made by CNPq representatives

Legend: 6 = personnel with B. Sc. degree, working primarily in computing
either for the computing tentre or computer science department
or for other departments,

PG - personnel with Ph. D. or M. Sc. degree, same as above.

T = trainees in the last terms of undergraduate courses.

PT = onart time porsonnel working in industry and engaged in teaching
activities at the University, '

* « universities expanding their present equipment,



Personmeil

11
l

INSTITUTIONS EQUIPMENT GIPG | T ‘I’T
*1. Universidade Federal do Rio de Janeiro 360-40, 1130 1 117 12 4 -
*2. Poatificia Universidade Catdlica do Rio de Janeiro B~500, 1130, 7044, 1401, 360-40 15 133 140 | 3
3. Pontificia Universidade Catdlica do Rio Grande do Sul | 1130 1}-151]3
*%. Uriversidade de S3o Paulo B-3500, 1620, 3x1130, 360-44 22 |14 |27 |12
5. Universidade do LCstado da Guanabara 1130 21 -121¢&
b. Universidade Federal da Bahia B~-500, 1130 2 -1712
7. Uriversidade Federal do Ceara 1130 1|=-121}t1
&. Universidade Federal Fiumincnse ;130 “I=-121f4
¢. Universidade Federal de Minas Gerais 1130, 360-40 3 {43012
16. Unisarsidade Federal dé Parana 1130 2 ~-110! 4
1l. Universidade Federal de Pernanluco 3-500, 1130 - 4| -j10! 4
TIZ. Uaiversidade Federal do Rio Grande do Sul 1139 ) & 134194 2
T;E. Uaivarsidade Federal de Drasilia | 130 2! -1tin]3
t. Univarsidade ge Campinas 1130 3S{5}]201 5
13. Universidade Federal de Goiis 1130 21 -147-,
}16. Universidade Federal de Juiz de Fora 1130 2 -14} - i
! ;

A A



Personnel

T

INSTITUTIONS EQUIPHMENT G IPG ET

17. Uaiversidade Federal do Maranhao 1130 1}1-1312

18. Uaiversidade Federal da Paraiba 2x1130 &1 2410! 2

19. Uaiversidade Federal de Santa Maria 1130 211101041

#20. Universidade Federal de Santz Catarina 1130 2}15j1011
*2]. Escola de Engenharia de S3o Carles 1130 812125 |5
22. Uaiversidade Federal de Vigsca 1130 71-181}-

23. Universidade Federal de Ouro Preto 1130 2|~-121-

24, Institeto Teenico de Aeronautica 1130, 1620 513110, -

25. Furdagao Universitiria de Bauzu 1130 1{-131}732

26. Instituto Militar de Engenharia 1130 2} 5|10 | -

27. Escola de Engerharia iaua 1139 2|~-i5]1

28. Instituto Tccnico de Alagoas B-500 1]-13j1

29. Universidade do Rio Grande do Norte B-~500 11-13311

3J. Universidade Fede;al de Sergipe 1130 2|11}5]z

31. Fundag2s Getulio Vargas 1130 3 52

TOTALS 12611061327170

- —.




2. INDUSTRY IMSTALLATIONS

Sources: survey made by the Sao Paulo branch of SUCESU, in July 1971, in Sao
Paulo, for a sample of 67 installations ranging from IBM 360/20 to
IBM 360/65 (the questionaire is given in sequel);

- general informations given by SUCESU,

&, number of computers installed in Brasil up to September 1971.....00.. 630
b. number of new computers per year starting from 1972 (Brazil)eeeecesee. 200
¢. personnel (see function description-in sequel) - Sdo Paulo state only.

= systems analysts = tOLALlisecssssnecsstoovasesscscosssososescsnccaes 350
+ senior ..................;.............J...... 153
I 1 1 P AP 11X
o trainees viesvessnessnarssrstevireenessecesass 49

= Programmers = LOLALl cesvsessesronnsovassrscesrssseovcsosscacsesncees 330
«« sonior ........;.............................. 1%0
+ junior ;.......................;;....,........ 165

« trainees tesesssestesnssessesasssnesresnseace 72

- operatorS - total Ol.l.lO.Q..'C'.."..l.l.';..'.‘....0'.!..}..0.... 323

. scnior S0 0010000 PR TINIIGENGOUN " 0000000000 100
° junior RO 0000000000000 ICOIONTBIIBREOIGEIOIOOEEORITE 144

.’trainees ..000.0...‘..’.0..'..'COQ".‘!'..IIOO 79

d. personnel - Brazil °
An estimate may be obtained by multiplying tie munmbers given for Sao Paulo
by 10, and then veducing the result by 207 in view of the development stage
of Sao Paulo in the context of the country,
= BYBLEMS ONBLYSLS sevencnanrcessnsesssrareerocosrsoncosencesccceses 2440
P TOT  iTS e v snnnnntnnsnatoanseeastsssossssseennrenssecesosnnssces 2688

. "= operators R N N I TS P 1.1 .
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Assunto : Pesquisa de Mercado

’,

Como & de seu conhecimento, a Succsu pretende pudblicar um
anuirio estat istico de processamento de dados, dando co -
bertura a todas as insta lagdes de processamento de dados,
filiadas & Sucesu ou nfo , '

Para a obtengdo dos dados que serio usados na publicagao
do anudric e rara atualizaer a pesouisa salarial, elabora-
mos o8 questiondrios anexos que pedimos preencher de acor
~do com as instrugoes que acompanhen a presente é '

A fim de manter a confidencialidade da parte salarial da
besquisa, incluimos unm envelope em branco que deverd ser
usado parc colocar a parte B -~ Dacos sobre Pessoal e sala
rios, Na deveclugdo désae envelopb, V,Sa, rececberd um con
provante numcrado gue servird para, sem romper a confiden
cialidade, identificar sua Tirma ¢ retirar os resultados
da pesquina, As £0lhas B serdo codificadas com 8sse nice-
ro e as demais com unm codlgo sequencial que serd atrituie
do & sua exprése , :

Seu tempo dispendido na respogin S8 gquestdes poderd ser

reduzido ge V,Sa, tiver A mio. as gcguintes informagdes

Razdo Jsocial da emprésa
derégo
Ramo de atividcde
Nome dos representantes junto a Sucesu
Mimero de empregzdos da kmprésa, de Sistemas e
ée Processamenio de JudOS

Valor epsuiinado do faturanento médio mengal aiual
3 quantidade de func*onarloo nos cargios pesquisa~
08

08 Baléxios pugos ~ valor o quantidade de saldrios
Pagos por ano civil


http:atividr.do

0 nfvel de cscolaridade e a experitneia dos fun -
ocionarios , R

Dados sobre quontidade ¢ modélo do cquipamento
Linguagens de prograragao

A utilizagao do cquipanento

Dados sobre o sistema operacional

As colunas "cgdigo" nfo deverao ser preenchidas por V,Sa,.
A £im de assegurar uniformidade, & Sucesu ford essa codi-
fitagdo a partir dos dados fornecidos por sua emprésa ,

Solicitamos bua colaboragio para com ésse esforgo da Sucesu,
respondendo tddas as questoes e nos devolvendo, ou 10S avi-
‘sando, para retirarmos os envelcpes eté 09/06/11



8 CE - BESQNISA 19723

Ll l----udn LAY YY) -

APUALIZACKO DO CADASTRANTHTO DA EipRBea

ld .
A pesquisa contera uma folha com a seguinte informagéo que
a Sucesu tem no sou cedastro : ‘

Razdo social
" Enderégo

Ramo de atividade
Representantes junto é Sucesu

0 formuldrio terd unm espago para que V,Sa, faga as altera~
qoea qQue porventura se fizerem necessdrias .

[ 4 ~ .
Alem das informagoes acima, solicitamos fornecer :

Nimero de cmpregados : Da emprdsa
De slatemas ¢ processanents
de cdados

Faturanente (ou receite) apreximado médio mensal
atual

Nome da pessoa que forneceu as informacocs
Data

$2
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Andlise

S Sy NSm———

l,a,

"Analista Senior®

’

Normalmente recponsavel pela definigéo, dcozparhamento
e implantagzo de um projeto de sistemas ,

Na qualidadec de lider, estabelece e coordena o plano
de exegugag do irojeto, tendo responsabilidade de su -
rervisao tecnica, porém nao administrativa, sobre oS
analistas e eventualiente 6s programadores designados
para trabalhar no projeto , -

Propoe solucdes e alteragdes na rotina operacional das
areas envolvidas pelo projeto ,

Estima-se que o experiéncia necessdria em computador
seja da ordem de 3 a 4 anos ,

1,b, "Analista Junier"
Normaimente sob a supervisZo tfenica de um analista Se
nior, procede ao levantamento e an2lise dos problemas
surgidos nos sistemas da ecpresa e participado descn -
volvinmento de suas solugoes,
Colatora com o Analista Senior -na execugdo de suas te-
refas , '
Estira-se gu» a expe:riéneia necesséria em computadonr
seja da ordem de 2 a 3.anos .

A6, "Analista Meniwean

. .o
Normelmente participa do levaniamento e anclise dcs
roblenas surgidos nos sistemas da emrreca no quelidz-
e dc awxiliar ¢ com a finalidade Qe adquirir experica
cia em analise de sistemas .
Sob a orientacZo de um Lnalista Senior ou Junior, € em
geral  colicitadé a participar dos aspectos nois sin-
Ples do trabaiho , '
') o ’ » P -

Es?1ma~se que, a experiéneia necessSdria en. couputador,
Beja em torne de 1 ano ,

Programacio

2,8, Propromndor Somiorp

Normalmente ¢ encarrceado de elaberar os prezramas  do
maior dificuldade dentro de um sigtema .

oon%,/


http:encarrcr,.co
http:evcntualwn-i.te

D

- Assiotce e orienta os demais prograradores nos aspecirs  de
prograinagas, bem como na elaboragto da docwrentaglo dos

programas ,

Estina~sec que a experiéndéia necessdria em computador, sgja
da ordem d¢ 3 a2 4 anos .,

2.b."Programador Junior

Norpalmente ¢ assistido pelo Programzdor Senior na elabo--
ragao dec programas de maior di.ficuldade, podendo cntretan~
to elaborar irndependentemente, programas menos complexos ,

Estima~se uma expericncia necesdria em computadeor da ordemn
de 2 a 3 anos ,

2,¢,"Procranador Trainec!

E constantemente gssistido{pelos cutros prograndores nas
tarefas que lhe s2o airituidas, desenvolvendo cm geral os
trabalhos de menor importincia na area de programagao ,

Estvima~se uze ciperiéncicz necessédria em computador, er
torno de 1 ano ,

3. Operaciio

3.0,"Oneradcr Senioxr®

Normalnente opera e coatrola o cquipamento de computagio ,

Yrepara o computador para a execugio deos programas e para
o completo atendinento aos trabalkos a seren processados ,

3.b"Operador Junior X

Normelmente sob a supexvirdo dc Operador Seniom. eXecuta
as tarcfas de oreragao do equipamcnto, que lhe sdo atri -
buidas ,

Estima-se wna experiéncia necesséria en computador da or ~
dem de 1 ano ,

3,0,"0Operador Traince"

E constantenente assistido pelos demais operadores cm tare
fas que lhes sao atribuldas, desenvolvendo ¢n geral, traba

lhos de menor imporitdncic na area do operagao ,

~QeQ e~
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TADOS SOBRE PESSOAL E SaI.RIOS DO CED

A pesquisa terd uma folha para cada un dos seguintes cargos @

01 ~ Analista Senior 07 L Operador Senior
02 & Analista Junior 08 @ Operador Junior
03 « Analista Trainee 09 » Operador Trainee
04 ~ Prograomador Senior 10 ~ Pexfurador (a)
05.~ Programador Junior 1) .- ConTeridor (a)

06 ~ Programador Trazinee

Para cada ua dos cargos deverd ser informado:

A quantidade de funcmonarios
0s saldarios pagos :

C zenox ,

A media aritnctica

0 reiox , :

A quan.idade de salarios pigos em um ano
civil .

A escolaridade:

Quantos funcioniriscs tén kel priuurlo ape=
nas, quantos o curso sccundarlo, ete,

A expericncia

"0 nidmero de ,anos de experlencia na funqao
dos funciondrios .

A nenor ,

A nédia aritnética

A naior
Para cnquadrar scus funciondrios nos cargos pesquisados ree
conendanos usar as descrigdes ancxas , Essa pedide perniti-
rd padronizdr o5 cargos ¢ fazcer con que os {ndices Qe 3¢ -
rdo publicados tenham real significado das faixas de sald =
xios ,



DDOS SOZRE 0 PESSOAL X SALARIO

01 -~ ANALISTA SENIOR

o Sty e

- . - cottip o

QuiN®,

JEDIA ANUAL DB 2.1.4RI0S
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DADOS SOBRE O PESSOAL E SALARIO B
Lor» ~ ANALISTA JUNIOR quare,
IEDIA AXUAL IE SALARIOS
MEHOR ®
178DI0 &
1_‘ Lany
MATOR i
QUANT, SALARIOS ANUAIS (INCLUSIVE 13¢9)

ESCOLARIDATE (QUANT, DE _mup_'gli) |
BRTiRIA |

SEOULIDIRIA N

CURSANTO SUPERIOR

SUPERICR CCLPLIT ,
o {

LS' CPIRICR INCOIRLETO

EXPERIEHCIA (BN I.NQS)

* be

10 SOR

MEDTA

ILAIOR




ADOS SOBRE 0 PISSOAL .E SALSRIO B

03 - ANALISTA TRATNIE QUANT,

MEDIA AWUAL DE SALLRIOS

MENOR | 6
MEDIO ‘ <
MAIOR 4~ ] 1
QUANT. SALARIOS .ANTJAIS /INCLUSIVE 13°) .

ESCOLARIDADE (7JAKD, DE FUNCIOILLRICS)

PRLARIA

e .
SECULIDARL

CURSAIIDO SUPERICR

—

SUPERIUi COIPLELO

SUPZRIOR INCOIIPLTTC

EXPERIZNCIA (EL ANOS,

1ENOR -
MEDIA

i
MAIOR |
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DADOS SOBRE O PESSOAL E SALRIO B
04 - = PROGRAMADOR SENIOR QUANT,
MEDIA ANUAL DE SALLRIOS
MENOR e
MEDIO
1ATOR

QUANT, SATARICS ANUAIS (INCLUSIVE 13e )

ESCOLARIDADE (QUANT, DE FUKCIONARIOS)

— g

4 -~ .
PRI[‘:M&R.LJL

SECUNDLRILA

CURS.ANDD SUMERIQOR

SUPERICR COL27ETO

SUFERIOR INCOIFLETO

X

EXPERIZHCIA (ELi ANOS)

FHENOR

MEDIA

MAICR




DADOS SOBRY 0 PESSOAT & SALARIO

B
Ios ~ PROGRALLOR  JUNIOR QUAIIR,
MEDIA ANUAL DE SALSRIOS |
MENOR G i
|
MEDIO ® |
MAIOR @

QUANT, SALIRICS ANUAIS (INCLUSIVE 13¢)

ESCOIARIDADE (QUANT, IE I-‘UI"'CION'J{RIOS)

PRIIISRT:

SECUNDARTA

CURSAI« O

UPERIOR

SUPAJA\IC.L \JC' -DIT" f)

SUPERIOR IHCOLPLETO

ZXPERIPNCIA (BM ANCS)

MENOR

LEDIA

FHAIOR




____Dapos SOPRE O PESSOAL I SAL{RIo . | B
06 - PROGRAMADCR TRALMZE = | quaze, :

MEDIA ANUAL DE SALARIOS

MEKOR ' &
MEDIO &
MAIOR @
QUANT, SALLRIOS ANUAIS {INCLUSIVE 13¢)

COLARIDADE (QUANT, DE FUNCION.RIOS)

| IRT:ANTA

SECULDIRIA

Cl Y

, .

CUFSALDO SUZTROR

SUTLRICR CCiZL=T0

SUPERIOR INCO:IFLERO .

EXPERIEBNCIA . (BM ANOS)

e — ey "’
1 L=ICR

15DIA
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DANCS SOBRE 0 PESSOAL E SALSRIO

07 - OPERADOR

CIENICR

QUALNT,

MEDIA ANUAL DE SALARIOS

NPT SR STy

S w3 T T 5

.
e
YN R O s Ly

MENOR @
MEDIO @
MATIOR G2

QUAKT, SALARIOS ANUAIS (INCLUSIVE 132)

ESCOLARIDADE (QUANT, DE TUNCIONARIOS) }
]
PRIILIRIA
SDCUNDARIA

CURGANDG STPERIOR

SUPERICR

COIPLETO

SUPERIOR IHCOIPLET

EXPEPIﬂICI\ (T21 ANOS)
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DATOS SOBRE O PESSOAL E SALSRIO B

08 ~ OPERADOR JUNIOR QUANT,

WEDIA AWUAL DE SALARIOS

1ENOR ' @
MEDIO | , ®
MATOR ®

QUANT, SALLRIOS ANUAIS (INCLUSIVE 139)

ESCOLARILADE (QUANT, DE FUNCIONIRIOS)

PRINARTA

SECUIiD..RIA

CURS.NDO SUPTRIOR

SUPERIOR CONPIETO

SUTERIOR I.ICOLPIETO

EXPERIENCYA (E: ANOS)

-

IMHHON

MEDTA

PALOR




DADOS SOBRE O PESSOAL E SALARIO B

09 ~ OPERADOR TRAINER QUANT,

MEDIA ANUAL.DE SATLRIOS

MEWOR &
MEDIO - @
MAIOR ' @

QUANT, SALLRIOS ANUAIS (INCLUSIVE 13¢)

— et S e

, ESCOLARIDADE (QUANT, DE FUI'CIONARICS)

PRIISRIA

CURS.I'TC SUPLRIOR

SUPERIOR COMPLETO

SUPERIOR INCOLPLETO

EXPERIBNCIN (B AnOS)

e s L gy S——

LIENOR

o

LIDIA

IIAIOR




DADOS SOBRE O PESSOAL E SALIRIO B J
10 ~ PERFURALORAS /ES QUANT, ]
MEDIA ANUAL DE SALARIOS |
mww»mwr
LIENOR . %
16010 1]
| MAIOR @3
QUANT, SALARIOS ANUAIS (INCLUSIVE 132) -

ESCOTARIDADE (QUANT, DE FUNCIONARIOS)

‘o1
PRIMIRTA

SECUNDSRILA

CURS.AZIDO SUFARIOR '

SUPERIOR

ATIDT T
Cum? JJ&TO

SUPERIOR INCOMPLETO

-

EXPRRISHCIA  (EM ANCS)

Tet g A et

IENOR

MEDIA
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DADOS SOBRE O PESSOAL E SATARTO B
11 ~ CONFERIDORAS/ES QUANT,
MEDIA ANUAL DE SATARIOS
MENOR @3
| MEpro 3
MAIOR @
QUANT. SALLRIOS ANUAIS (INCLUSIVE 13%)
ESCOLARIDADE (QUAIMT, DE FUNCICMARICS)
PRINSRIA
SECUNDIRIA
CURSAIIDD SUPERIOR

SUPERIOR COLPPLETO |

SUPERIOR INCOIPLERQ ’

EXPERTENCIAS (EM ANOS)

NEiioR

53 Y

MAIOR
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DADOS SOTRE 0 EQUIPANENTO

‘A pesquisa solicita os seguintes dados sobre o(s) equipamen~
to(s) utmllzado( ) por V;Sa, :

A marca e o modélo
0 tamanho da nemdria indicando se en K d{gitcs, X by
tes ou K palavras
Os dispositivos esmecciais, tais como: vivgula flutuan
te, plotter, conpatibilidade, etec ,
A quantidade de canais de entrada e safda
Se alugado, conprado ou uso de terceiros

A data de instalagZo
0 sistema operacional usado, no caso de usar ais de
wn, indicar somente o nzis usado
0 nimero de horas pagas por ués separando uso proprio
e cedido ou vendidec 2 torceirs
0 nimero de dizs en que o CPD
0 némero de turuo de operegio
fin de coda )
Se trabalhar em regime norncl ou excepeional oos S& -
bados e domlngos '

- As linguagens de progr""agao usadas
As caracteristicas de cada unidade de enirada ¢ saida;

norralnente operado
o hordrio de infcio e

@

Os tipos, nodélos ¢ a quantidade,
Na eventualidade de usoren nais de un sistema sexd nc-
cessdrio preencher unc £6lha C e una 761ha D para cada
wa, diferenciando-a pelo ntfnero do sigtem 22 no loeal a-

propiado, com exccolo dos periféricos guc podera
agrupados em qualguer una das £8lhas D,



UNIDADE CINTRAL ~ UTILIZACED - LINGUAGENS o

UNIDADE CIDN4RAL SISTEMA:

céprgo

EARCA

HODBLO ¢

¥ CAPACIDADE DB EHMORIA

DISPOSITIVOCS

ESPECIAIS

QUAIIT, DE CAWAIS DB E/S i o
[iL]awvesvo [ [2)compramo [ 13| UTIL,TERCEIRC]

DATA DA INSTALLCRO MBS e AYO

SISTRIA OPERACIONAL USALO ¢

UTILIzZzACXoO "¢ODIGO

MEDIA DE HORSS CI/RGE  PBROERIO :

OU RELOGIO ;EISAL P/ TLRCEIROS -
1% DIAS OUE OPERA Ni SELLAN.
J172 TULHOS OUR OFEFA NORIALIZITE | 5

HORAS DE CATA TURID |

OPLRA JIORILLIEZITE A0S SA8a2os 2 [ |s1:l2l )ira !

OPERA NORMALIZITS A0S DOIINGose [ )si:{2l i,
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L] cosorn (211 cozon  avs
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ALCOL ASSENBLIR
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UNIDADES DE E/S ~ SIS

wdatad

ﬂ-f- .
.

HOLS

i st  woe  wai e fe - em——

o -

LEITORA CART E

TIrO

-

1CDELO

QUAN p "

cHDIGo

0l

- ¢+ o — e

PERF 1}1\.«1 DO CJLR"'GJJL.

02
03

LT, PERT, (ARTCLS
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05
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06
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SUQGESU =~ PESOQUISA 1971

s S gup W mm g S0 SuR G20 B8 Sy T o A S0 Bw ove

CINCO TRINCIPAIS SISTEAS TMPTANTADOS

Pede-se que sejan listadas &s cinco principais aplicacdes comer-
ciais o as cinco principais aplicagbes cientificas implantadas |
tomando~se por base as horas de computzdor ubilizadas .

Informar nome, frequéneia de execugio ¢ horas charge ou reldgio
por nés ,



OINCO YRINCIPATS SISTEMAS COMERCIAIS ‘
IMPLANTADOS E
TTTFRED. | JHORAS CiaRcs
NOME ExmaEde |60 KEzOGE0
((‘13 (2)
CINCO PRINCI PAIS SISTEMAS CcIENTErICOS
IMPLANTADOS
- ¥R3Q, HOAAS GH.AGS |
NOWME EXECUGALO OU REICGIC
(1) (2)
(1) = I DECTMAL, S SFUANAL, M KENSAL, E EVENTUAT, EZC ,.,

(2) = 1IORAS D81 Dquuu'.L
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CAPPENVDIX 1Y

OUTLINE OF TIW PROJECT OF EVALUATION AND FOLLOU-YP

OF DATA PROCTSSING TN PRASIL

With the purpose of evaluating the prescnt situation and dinensioning the
future perspectives of data processing in wrasil, the Sociedade de Usuﬁri
05 de Computacores Eletronicos e Equipameatos Subsidiarios (SUCLSU) should

undertake a4 National Computer Census.

In order (o undertake this Census, SUCLSU will count with the collarora-
tion of scveral Brazilian Universitics besjdes public agencies interestod
in obtaining informations about our situ..tion in data processing,

The avalycis of the obtaincd Jdate will piovide acaas to claborate a data
processing policy with respect mainly to the optimization of the existis;
regources and personnel training..

.
U LR

The Census will be undertake through c¢loscd modular questionnaires,

-

filled with individual assistance, and it will cover the following items
(enlarging the preliminary Gquestionnaire given in Appendix I):

= Type of computer users {own ingtallaticn, block time, data services R
_manufacturer, etc.).

= Equipment (manufacturer, type. conf.guration, special devicas, etc.).

= Type of utilization (purchace, leasc, block time, cte.).

./0



5.

~ Time of utilization, specifying new systems and maintcnance.

- Programing languages in use.

Implemented systems (which, and how nuch machine_time is used).

Software in use (Operating Systems, utility programs, packages, etc.).

Tele-processing (type in current use and plans for the future).

- Future equipuent (type and schedule).

- Personnel (number by specialization, specifying formation and average
experience).

= Deficicncy of personnel (market problenms, lack of experiemce or formatiun,
etC.). .

- Training policy.

- Forecast for personnel increasing (by categories, in the next 5 years).
The Census should first be undertaken in the State of Guanabara in Janaary
1972 =nd in the rest of the Country until Junc of the next vear. It iz ax-

pected that the Census will be undertaken each three years, being year.y
adjusted. In this way the information obtained will rewain updated.
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APPENDIX TIII

CELTLD DE FROGLELANMeNTO OL DALOGY

(35505 D2 INCERFASIA Do sid Cantds a2

R
Scnilnario: "N COUNUYLC,O i ULNZIVEREILALL"
]

Lo Carlos (.sc.lao faalo;

24, 25 ¢ 26 ialo & 1 572
Consiudcrando a atual conjuacurae o Pais, cucndo
820 nmohilizados touos 03 asforgos pard o alecaincd ¢o 3«u 1o
CeSCiVOIVILLALO ¢ ceasideranco a sicaificative  ceoatrisuicao
representada z2lo awaento da parcicipecio da arca  da conaiia
¢Ro clotranizca sz muliinlicicade @ dbendinento ot HOSU uiou

fard 7 : - ~ e P T [ T SO e N Tmd ey
Jar ccmo ativiiade uwio e fii, 03 parcicipantes &o  Seminisio
CCIRUTACRO SA URIVORSIDASLY, zealizado wia £7o0 <Curlos (H

dafo o 1 €71, pronovido pelo Couselino de Peitcres qas tiiver

gicdadces Brasileiras, gue zouniu cores do 26 Liiversidaecs con
7C inscritos, veeonendan 'c;uu.:
.

1. - Scja 0 wLnsino de Conpucagdo, on suas Valias o
SGalidades ¢ ianlicagous na comunidade, consiweracs  ativicade
fundamental ¢ Je prioricade mator. '

y - -

2. = Seja diepensado pela alta adidniostragie  da e
versidade, espeeinl atengao & politica de wpesuoal, ¢ voios
os sous niveis, face ao acendimeito Gas nidtivias  ativicacos

¢G0S scus Centron ¢ Compuleocdo ¢ Denartasciic Go Cidh.cine do
Conpuiagao, du olde a cascejar a COonbratagao en narero D
GLato, ;

.
3 : Jeja dispensuda, relativa.ents  aon suae fan
Lrou o Conpulafos wopuecianl) wtengldo de owoselon cauraturais 7
AnBCOUrLNCo-z¢, . porcanto, orqanento DEOIELH), KL e

* LA . . Y o, F AT Fa . - .
Q6 pueousllonen S0 QO Otanto o dndnms o g,
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| Getetdma GFMINO DE PRECESSAIALNYN DE DAUOS
L I
lj:::i). ESOULA Cf ENOLNMALIA DF SAG SAMICE QTR

dao- Sejo criado pclo Conselnc dGe PLitores um §riuc

tarefa para coafecgao de um Hanual de Dinmcasio.c:icrnto ¢o Cuon

tyo Q¢ Cémputagao. .

S " Que os particiventes, apzts ¢ Scuinario, aloicd
.a iniciztiva rclativa a@ confecgdo wo Clossirio de Comsuiacio,
paru firal encaninhaincito a4 ABNT, »pelo Conseliio do Neitores,

para scr usade como svksidio 4 trabollio sumellante en pren:
raqao poOxr outros grunos.

6. Sejo estabeluecida uima solicica com referineia
& éistriluiglo ¢ divulgaglio do "softvare®™.

7. Seja doda eontinucgdo dec fuminirior v Jovie
ddegru @ Lio Carloe:, ainda Sste @0, tuity d¢ fnfurcsde  u.
seja Lo wordeste. Deverd haver poarticipac®o mois  fuaterdizcs
vlinar, incluindo ncescas das arcas co sedaauein,uociclecia,
administragdo, ete. Progde-s: que o tiuulo o) ru?ihL;lC, e
ja :"Sendririo de Comwsutaciio ¢ suags rulicarden na laiverss

Recorandan, finair SRNLe, Cfue @8 Zosudiiidcs &6

presente Ceidnario soiaor, levados W odasleuaniio aLn oo
siqgovs acina,
K f'q - L o da gt - ety
0 Cox ..f..a, =% Q2 GIGL0 e 4 D7
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