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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 determine, inter alia, whether
 
the major questions and relevant points of view 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.
 

InMay, 1970, two members of the CNPq panel visited computer facil­

ities and examined academic programs at eight major institutions across 
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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 determine 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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RECOIvENDATION I: 

IMPROVING TIREE 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.'sawarded. 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-term
 

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 (LISP).
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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
 

Periods longer than 1 year would be desirable, but
local colleagues. 


leaves of that duration are not usual inU.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.
 

5. Since the intent isto improve the quality of graduate programs
 

and research, the visitors should be encouraged to be outspoken wherever
 

constructive criticism ispossibe.
 

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. 	 SIJVER INSTITUTES
 

It is recommended 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 Summer 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 II), as well
 

as the major universities, Summer Institutes should be held on two levels.
 

One level should treat the n.ore advanced aspects of research and teaching,
 

specifically in the major 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 terms 

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.
 

S. 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 inthe form of grants and scholarships from a Brazilian
 

government source.
 

7. It is understo.d that the Summer 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
 

program. 
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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.
 



RECOMENDATION II:
 

IMPROVING TIE 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
 

.6­
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week to a semester inother institutions, teaching advanced courses or
 
consulting with the faculty. 
Faculty from the other institutions should
 
be encouraged and supported to study, and perhaps 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 intheir pursuit of graduate studies abroad at
 

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

B. ACADEI3IC 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 inengineering and in the quantitative sciences. Extending specific
 
areas of computer science into graduate programs should occur only if
 
there isadequate and qualified staff. This extension may wvell 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. 



C'. WNIMlll CHINI'I IL 

St roni sorvice-oriented comptcr ccnters must I)e developed. 

I. Comlutvr centers shotild be supported or upgraded in those insti­

tutions that have demonst rated both their need and their conqiptenice. A 

cois iderabi potential for increased computer usage exists in many 

Irazilian tn iversities which should )e fi.lled, not by an immediate in­

rItLx or large machines, but by upgrading those centers that have already 

demonstrated that they can exploit the available small machines. IOp­

grading must not be confined to equipment, but must include staff in 

other supporting services. 

2. Ilighcst priorities for computer avalaility should be allocated 

to teaching and academic needs, as opposed to administrative work. Ad­

ministrative use 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

dcmic use is at a minimum. 

3. Funds for purchasing equipment, personnel, 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 

programs.
 

4. Because computing plays a 
major part inmany 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 withouit 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
 

essential. 
Library fuids 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. 

ANational Technical Information Services, National Bureau of Standards,
 
Springfield, Virginia 22151.
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2. Translation of elementary and more advanced classic texts
 

Various academic departments interested
should be strongly supported. 


incomputer science inBrazil 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
 

significant percentage of the universities will use these texts.
that a 


This modus operandi should work for the more popular texts, but 
the
 

subsidy. Here again,
translation of more advanced books may require a 


commercially.it is recommended that the publication and sale be handled 

Industry should be encouraged to help subsidize this activity.
 

3. National computer meetings inBrazil should be strongly sup­

ported as they provide a major platform for individuals to present their
 

own work under the critical eye of colleagues.
 



RECOMVENDATION 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 tenn, the teaching and training resources of the univ­
sities and industry must be balancedon the basis of the needs of both
 

groups. 
However, the present conflicting demands on 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.
 

-11­
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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 univer­

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 to 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-term 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 Aell as the sciences).
 



R!COIvIINDATION IV:
 

SUPPORT' FOR AUGUST, 1972, RIO SYMPOSIUM ON
 

COMPUTER EDUCATION FOR DEVELOPING COUNTRIES
 

A. TI: RIO SYMPOSIUM 

The joint study group should participate in the organization of the 

Rio Symposium on Computer Education 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 endorsement 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 International 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-CNPq 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 NIT'INcS 

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 symposium effort and to
 

identify significant questions to be considered at the symposium.
 



-16­

2. The second session should address several subjects, two of which
 

relate closely to the symposium. Again on the th.cne 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 synrposium 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 inBrazil.
 



AGENDA AND STUDY GROUP MEMBERS 

AGENDA 

December 10, 1971
 

A.M. - Review of available data 

P.M. - Constructive review of the graduate programs
at the Catholic University of Rio de Janeiro 
and the Federal University of Rio de Janeiro 

December 11, 1971
 

A.M, - A brief visit by two participants to the Federal 
University of Brasilia 

December 13, 1971
 

A.M. - Visit to the Federal University of Minas Gerais 

P.M. - Constructive review of the graduate program at the 
University of Sao Paulo 

Overview of the three graduate programs 

December 14, 1971 

A.M. - Formulation of recommendations on the strengthening 
of the three graduate programs
 

A meeting with CNPq officials 

P.M. - Discussion with representatives of the Federal DataProcessing Service (SERPRO), computer vendors, and

the Association of Users of Electronic Computers and
 
Subsidiary Equipment (SUCESU) 

A review of the planning to date for the August, 1972,
Rio Symposium on Computer Science Education in Devel­
oping Countries
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December 15, 1971
 

A.M. - Visits by small delegations of the joint study 

group to five computer facilities of users or vendors 

P.M. - Summarization and report preparation 
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3.
 

'INTRODUCTION
 

In August of 1970 a computer-science study group from the National
 

Academy of Sciences and Conselho Nacional de Pesquisas visited several insti­

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

continuing study of the area, that was 
in progress since thccnd of 1961. As
 
a result of this visit, a draft of a report was written by the American group
 

members and forwarded to their Brazilian counterparts for coments.
 

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 nci
 

ence Education at the University level in Broil.
 

1I). 	 Comments on the HAS Committee Report. 

III). A section containing specific projcts based on the past
 

studies and experiences, to be analysed at the neAt CNPq-NAS
 

meeting. 

IV). 	 Miscallaneous appendices quoted in the text.
 

o/0
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PART I 

1. COMPUTER SCIENCE EDUCATIO' 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 manpower data diplay in
 

Appednix I.
 

We shall focus on professionals grouped by the highest degree
 

received and by areas of interest as follows;
 

A). 	Ph. D. degree in "Computer Science" (Software, Theory of
 

Comaputation, Automata and Formal Language, Numerical Analy­

sin, Computer Architecture, etc.).
 

B). Ph.D. degree inrelated areas and areas of application.
 

(Control, Operations Research, 'HanagamentSystems, etc.).
 

C). 	H. Se. decree inComputer Science
 

D). 	H. Sc. degree in related areas and areas of application '
 

Z). 	B. Sc. de3ree in relatad areas.
 

In the above schene we did not consider the B. Sc. degre6 inComputer
 

Science since we feel that, from the point of view of national priorities, the
 

education of users of computers at the B. Sc. level has a higher priority.
 



We can arrive quickly at rough.estimazes 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:
 

Univerzities and Research Centres 
 40
 

Industry and Commercial Firms 590
 

Let us assume that the present growth rates in the installation of
 
new computers will be maintained (see Appendix I). In this case it will be
 
of about 30% per annum. Let us also conservatively assume that in the near
 
future the number of men grouped around each of the machices will be ap­
proximately the same.
 

Let us firstly consider the Universitiec and Research Ccntres. The
 
former are concerned with extensive teachin% of Computer Science, the spread
 
ina of the use of computers by all of their O')Prtmcntc, and with tesu.1h
 
done by their faculty members. The latter are ccacerned with utilieation of
 
computers in specific research activities and with research in Computer Sci­
ence proper. We shall underestirtate the neccs of such centres as follows:
 

Classe A I 

Classe B 2 

Classe C 4 
Classe D 8 
TOTAL 15 

°/°
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Considering now the computer centres in the Industry and Commerce,
 
we shall make an estimate of the number of analysts, and operators (appen­
dix 0: 

Analysts 
 2440
 
Programmers 
 2680
 
Operators 
 2584
 

Assuming that about 60% 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 5% from C and 15% from D).
 

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

Demand for specialists in com?uting
 

Present Annual 3rotith 
Level A 40 12 
Level U 80 24 
Level C " 233 70 
Level D 539 162 
Level 'E '1168 350 

The problem thac the Brazilian university has to cope with is there­
fore ro fill the present demand as razidly as possible and to try to keep up
 
with the growth rate.
 

Several stracegies oiex Lhemselves as posuible solutiuns, namely:
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a. developing centres of excellence in the country;
 

b. sending people to specialize abroad (in general);
 

c. importing foreign specialists (in general).
 

Strategy a seems to be the least expensive and it is clearly the
 
best in long range terms, although b and c should simultaneously be used
 

on a minor scale.
 

This being an initial plan, emphasis is given to strategy a.
 
Accordingly three projects are presented here aiminig at the consolidation
 
and reinforcement of Lhe major centres that presently exist in Brazil.
 

Meanwhile Brazilian agencies are providing for b 
an c.
 

At the next stages other projects will be oriented to increase 

even more the effort in s:rategy a. 

There are, in Brazil, one already well established program in C.S., 
one in its first year and one in the advanced planning stage. If the present 
situation~ doc. not change conside:.,, they Lmay be able to form only :bout 
one fourth of the abo:;e n!urbered specialists ini levds C and D, wich s .me 
added effort to form, witin .three years, about 10 specialists in levels A
 

and B.
 

o1,
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2. GEMlr AL R-ARKS 

Consideration is given to specific needs of each institution in the
 

individual projects presented in Part MV.
 

In thil section it is indicated how, after reinforcing each institu­

tion, an integrated action can be achieved.
 

1. At regular intervals the three institutions would schedule seminars
 

as an opportunity to discuss common problems, and given their small
 

number, to avoid duplication of efforts.
 

2. By pooling their specialists, they would promote short up-dating
 

courses for professionals already working in computing in universi­

tie:3 and in industry.
 

3. They would agree a4 to which small r 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.
 



PART II
 

COMENTS ON THE ,,AS CO. .ITTErF.rPOP.T 

The NAS Committee Report contributed to the existing Brazilian
 
policy with respect to the problems in the area of computing. A simple
 
analysis of the prc:sent document and its comparison., with de mentioned re
 
port exhibits its ex.tensive utilization. In what follows 
some concise corn
 
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 meeting in Ric was 
taken into account throL-ghout this text. Appendix
 
I contains paz-tial results th.at wcre use- fcr tL 
 preliminary evaluations
 
made in Part I and Appendix !I contains an outl.ne oF a project that 
 is
 
being carried out by the BraziLian Computer Users Association ( SUCESU )
 
and that on the oppinion of .ha CNPq Co.,nittee deserves the support of
 

CNPq.
 

2.2 - FOREICG1 VIITORS 

Part I is very ex-licit witn this respect, though it might 
be 
called to the attention of the NJAS Cc:.;ittee that the import of foreign 
specialists to work for industry has o:,e drawbacks. The effects on their
 
performance due to cultural and language differences must be carefully 
avoided. 
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2.3 - CENTRES OF EXCELLENCE 

The Brazilian Committee fully agrees with this idea. It must be
 
pointed out that this is a strategy 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 proposed ear
 
1ler in the present report. The use of short range plans in conjunction
 
with tight control mechanisms seems a more approppriate strategy to be used
 

in such an explosively growing field as computing in Brasil.
 

2.5 - FIUANCIG OF CO'.PUTING CENTRES 

This same reccruendation was issued earlier this year in the
 
proceedints called "Scnminar Computing at the University" where 26 universi
 
ties in the country expressud their concern about the proble.. In the fol­
lowing seminars to be organized by the Cense'ho N cional de Reitores (Twice
 
a year) the CNPq will make sure that thi3 j.rOblem is reviewed. Note that 
the mentioned recommendation was i"ade directly to all university presidents
 
in the country. In Appendix III :. --an fi.2 the main reco=endations issued 
during the mentioned seminar. 

2.6 - TRAINIG AD RETRAINIG 

TLe item callec "General Remarks" in Part I reflects the ise that
 

was made of the 'NASCommittee recommenation.
 

2.7 - SMALL SCHOOLS WITI!OUTCOPUT"1'RS 

Same as ?.A.
 



2.8 and 2.9 - CO:*UTER SCIE':cr CURRICUIA 

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 must be noted from Part I.the importance given to
 

applications by the Brazilian study group.
 

2.10 through 2.17
 

The recommendations about Education Abroad agree with what is indcca
 

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 t'ie other reco..end.ations theze are no objections. They should
 

be gradually ard biwultateuusly inplemented.
 

The November 'NAS- CPtq meeting can act as an opportunity for tha
 

selection of some of them for iunediate implementation.
 

2.18 - CONTINUATIONI OF TIE CqPg - NAS COMPU'ER SCIr!'CE PA':EL 

The NAS report and to a minor extent tha prcsont one reflect a degree 

of generality that is due to the lack of more data and of detailed planning for 

some specific aspects. I.:aare very sure that the continuation of the CIPq - NhS 

,/o
 



12.
 

Computer Science Panel will result in very profitable results to Computer
 

Science dev lopmcnt in Brasil. Again, the next November meeting can be
 

used as an opportunity tn the definition of the dates for the future pa ­

nel meetings.
 



P AR T III
 

In what follows three plans are "presented for the development
 

of the existing academic programs of the following institutions:
 

1. Programa de Ci'ncia de Computcaq6;
 

Pontif~cia Universidade Catolica do Rio do Janoiro
 

2. Programa de Engenhark. de Sistemas;
 

COPPE - Universidade tederal dn Rio de Janeiro
 

3. Prograzna do Compbtaqo;
 

Universidade de Sio Paulo
 



COMPUTER SCIE,,CF AT PUC/ni
 

PROJ&CT OF DEVELOPMfENT
 



COMEPUTER ,SCIECE1'1I,,T
,T 


PROGRAM OF DEVELOPMENr
 

1. OBJECTIVES
 

The main purpose of the Computer :;cience program at PUC/RJ is to 

give the student a solid background in the areas of Programming Systems , 

Theory of Computation, Mathematical Theory of Systems, and Nhumerical Ana­

lysis. This program, in conjunction with the programs of other Departments, 

provide an effetive training for the application of comnpucers to science 

and technology i. general. This training is offered al the undergraduate 

and graduate levels.
 

2. THE GA-UIDZ\ PR3GPA-


Since 1967 the )ep-rt-mcnto de Tnformatla of PUC/PJ, initially
 

through the Dearramento de Mate.'ttica, offers an acrive graduate program
 

in Computer Science. This prcgram requires from the student from one and
 

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

At the end of the second semester of 1971 there will be about 25
 

masters graduated from this program, At the present time .bere are 66
 

students participating of tha program at its differcnt stages.
 

The graduate students are being absorbed by Brazilinn universi
 
.
tieoc and othc-r inctitutions';-'rc the effects of thi.ir ,,r-,ining Are &I­

ready noticeable (In Annex II are listed a number of such institutions 
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Some of them finance their studies even when the students are 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 steady state, it is estimated to
 

produce 30 M. Sc. per year.
 

A Ph. D. program 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 Brazil.
 

Such a program is planned to start in March 1972. At the begin ­

nIg, the program will have three students and will grow tip to 15 by ... 

1977. The first students to graduiate through this program will come out: 

around 1974. 

It is estimated that the program will be producing 15 Ih.Ds. per
 

year by 1978. (Table I).
 

The starting point being Harch 1972 is connected to the avail ­

ability of a fecw professors due to enroll in the Department frbm January 

to March 1972. 

3. THE UNDERGRADUATE PROG1rA1 

The PUC/RJ has already trained a large number of students in the 

foundations of Computer Science, Numerical Calculu#, and Ceputer 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 'Mathematicsa minor
 
is provided 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
 
Science and for the formation of about 50 specialists in computing, (mi 
-
nors in Mathematics and Electrical Engineering) per year, This lost figu­

re is expected to grow to about 70 in 1972.
 

4. RESEARCH
 

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

Among them one could mention the utilizat~on cf mini- computeis
 
for educational purposes and related efforts such as 
zcftware develo;mcn4
 

computers in hospitals, ALGOL 68 implementation problems, extention of
 
high-level languages, large scale information retricval and date bases
 

etc.
 

Samples of past research projects are listed in Annex III.
 

5. REQUIREfE!:TS FOR THE DEVELOPM1NT 

With the purpose of establishing a rather complete promram of 
studies at graduate rnd undler-.raeuntc level, as well n high eval rccarch 
projects, a number of requirements shouid be-fulfilled.
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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 AkD 'EW COURSES 

The number of professors in the Depertamento de Informltica 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 C five 
in leave of absence), six of which have Ph.D. degrees the others having 

H. Sc. degrees. 

These figures are to be chanaed 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 than 50% having post- graduate
 

degrees).
 

These specialists are to be considered as support for the 
 re­
search activitico of the Departarmonto de Informntica.
 

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

a. hiring of computer scientists who already have thc Ph.D. degrm 
and a .orkin8 experience in reoarch; 



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 ate enrolled in such Ph. D. programs; also agreements 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 academic activities
 

It exists already at PUC/RJ 
an adequate number of available cour
 
ses for students working at the H. Sc. level, students specializing in con
 
puting at the B. Sc. level, and introductory courses of general use 
 for
 
all the Departments,.
 

Such courses are described in AnnexI.
 

Nevertheless, with tha purpose of offering a complete Computer sci
 
ence program fro, the undorgraiuate to the Ph. D. level, number of
a n.w
 

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

It is worthwhile mentioni-ig at thi3 point that PUC/PJ is in 
 the
 
procez 
 -f reaching the prescnt stage of tcchnalogy both from the hardware
 
and software points of view. Tils implies tiat new areas of study 
are be­
ing opened, as for instance computer aided instruction and design, compu ­
ter graphics, time-sharing computer systems, etc.
 

5.2 - FACULTY EXCINGE PROGRA 
0. 

The exchange program is vital co keeping the research efforts di­
rected to the significant problemr and areas.
 

The research progrm at PUC/RJ has benefited from this along its
 
axistence.
 

The main strategies to accomplish an exchnnge progr=m arc:
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a 
to exchange faculty members for specific research works , so
 
that ouT specilists till have the chance to work the
with 

top specialists in their fields, 
summer periods seem appro 
-

priate for this respect;
 

b. to have in a long term basis foreing visiting professors;
 

c. to send faculty members to international conferences and se­
minars, both to present papers and to interact with the
 
world community in computing.
 

5.3 -LIBRARY FACILITIES
 

To cope 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, conference proceed­
ings, bulletins, etc., that report the state of the art and progess 
 il
 

Computer Science
 



T A 3 L E 

-I___ 

-LCI 

1971 

I "- :-I 

1972 

L C! 

1173 

J'! 

974___7 

. RII 

1975 

"] I\PC! 

1975_ 

. iC.I 

177 

-I 

Undergraduate studcnts takingbasic co.mputing courses. 1200 1200 2C0 120
'1200 1200 -­

l CO 
.. 

_ I _ _ 

Graduate students in the Co.npi,ter Science option (this does 
rot include those who apply corn 
putcrs in their Specialties~) 

Craduare students at all levels 
jcf the M. Sc. program (failure-

rate of abcuti 20Z) 

50 

66 

i01 

70 

90 

7 
70 

90 

7 
70 

90 

7 
70 

90 

70 

90 
|J 

70 

90 

f______IJ 

G~raduate students at all levelsof the Ph. D. pror'ram (failure 
rate of about 3OZ) 

3 8 11 
15215 

12 15 

Special studenta in extensioncourses programs 400 500 700 1000 lCo0O 

Ph. D. level (permanent) 

M. Sc. level (permanent) 

U 

Visiting (. year averae stay) 

(5 

6 

17 

nbscp,.) 

5 

(4 

3 

17 

10 

15 

(bsent)(2 

5I _ 

12 

15 

5 

15 

15 

5 

16 

'5 

5 

i 

1 

i " 

17 

15 

- _ _ _ __ . .. 



* L I"uLE-1 (Cont.) 

Number of undergraduate courses 

Number of extension courses 

MhARCII 

-1971 

6 

-I 

1! 

riRCd 

1972 

7 

1973 

10 

---

1974 

I10 

15 

ML4"CI!ARCI.ARCIH 'ARCII 

1975 1976 

I10 .10 

I 

15 

:Ar! 

1977 

10 

1 

RC: 

;l!'78 

I 

B. Se. copUt ing oation graduatesoroo 152 190 260 330 I400 470 

L M. S c ig n 
=4 S.aduates 

Ph. D. graduates-2[j 

~ h~ n tc 
16 30LrnFl_ 

50 75105 

-

135 165 

__r17 294 

COURSES: The data refer to the number of courses rather than to the number of times each one isoffered. 
*GRADUATES: The data refer to the number of students graduated up to the corresponding year. 



WATEX I 

DEPARTANIENTO DE IFOPMLTICA 

CORPO DOC.E"* 

Coordenador do Programa:
 

CARLOS JOSE PEREIRA D1, LUCENA" 

Professores:
 

Alexandre Bestougeff, D.Sc., 1970, Universidade de Paris.
 
Antonio Cesar Olinto, Ph.D., 1966, M!assachussetts Institute of
 

% 
 Technolog;y.
 

Antonio Luz rurtado, M.Sc., 19E3, PUC/j.
 

Arndt Von Staa, !.Sc., 1968 - PUC/RJ. A** 
Carlos Jos-e Pereirp de Lucena M.:"ath,. 1969 - University oi 

laterloo. 
Donald D. Cowan, Ph.D. University of ,:aterloo. 

Donaldo de Souza Dias, M.Sc., 1970 - PUC/PJ.**
 

Firmo Freir, 1969 
-
Graciano Sa, Ph.D., 1968, !Mas.achussetts Instit-te of Technology.
 

Heitor M. Quintella, ,.Sc., 1971 - PUC/j.
 

Larry Kerschberg, Ph.D. 1969 - Ca.e Vestern icscrva University.
 
Luiz de Castro !!artins, 'I.Sc., 1970 - PUC/RJ (RDC).
 

Luiz Edmundo R. Soares, M.Sc., 1969, University of 11insconsin.
 

Luiz Fcrrara A. Cunh;., *!.Sc., 1971 - PUC/!J.
 

Klaus Galda, Ph.D. (em conclu-ao), 1971 - Stanford University.
 
Mario Telle. !,ibeiro, .. '..ath, 1968 - University of "aterloo.k*
 

Harilla Rosa ':illan, M.Sc., 1971 - PUC/RJ.
 

Nelson do Vall' Silva, :I.Sc., 1971 - PUC/PJ.
 

Peter Albrecht, i'h.1, , 1967 - Univ. mtiique
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Renato Perrone, Doutor em Cincias, 1950 - UFROS.
 
Roberto Lins de Carvalho, M.Sc., 1969 - PUC/RJ.
 
Sergio Eduardo Rodriues Carvalho, M.Sc., 1969 - PUC/RJ.***
 
Sergio R.P. Teixeira, Ph.D., 1970, University of Calif5rnia
 

(Bekerley).
 
Sueli M. dos 
Santos, Ph.D. (conclus~o), 1971 - Stanford Uni 

versity. ­
Sim~o Sirineo Toscani, M.Sc., 1969 - PUC/RJ.
 
Vitor !.oreno, X.Sc., 1970, University uf Illinois.
 
Vitoriano Ruas Santos, M.Sc., 1971 
- PUC/Pi.
 

, - Visitante por curtos peroodos; consultor de programa.
 

* Tempo parcial. 

- Auseute em programa de doutor&ento.
 



o prograrna de estudos em ntvol de p~s-Gzadu&77ao em iAnforpltica irniciou-se no 
&no de 1967, Nesse ano as disciplinas na grea do computaqo erarn ccorderadas 
polo secor do Matemtica Ccmputacional, do Departamenrco de Maem-aiza, A am­
plia-Z-. d~ebte setor nas areas da gradta~a3 e pos--graduaqocignu&
7a
 

qo do Departamento de Inform~tica, em 1968, estruturado ctcm Intima ligao'
 
corn o 1Fio Datacentro.
 

O Rio Datazentro, criado em 1966, de'sdc esca 
epoca contraliza todos, os recur 
s08 de ccmputagio digital da Universidade. 

o Departanmento tem lasua diSp:SiqL:o o equipanento do Rio Datacentro ;ue corn
 
ta corA os, conmputadorese; !BH 7044/1401 e o computador IBM 140.
 

CUSODEGP.rLWACJ
 

o Departrrcr.:o de Inf.:m.Qtica. mnri duas ce~tegorias du. cu.-SO wm n2v&u. de 
gradua5eci cuisas b~sicos e cuzsos de espaciaiizaSao, Os curacs bAsic~s sio
 
locionad:; rcs I-Ek ciclas dcs .t:t-s Centzcss da Univer5±idadc (rg..rico Cicnti!., 
tot Ci~encias Sccicis. T~c1cgia e Ci~enci-ts IHumanas). 0 prc-xrma mais cspressi 
*40 0 lecicnado no CTC no aual flgurai as cadeiras de r.trodu c a CiEn~i­
a' de Co'npurado:es (7WF-100l) e C Iculc NL!-rv rlco (I.NY-1002) em c~..rCbri 
Bat.Olrio. Sc rinicradas aulas r,;-ra quatro turma~s neatc r..duask de ice 
a duas do Ca'iculco;:.~ e cada cadcira se Subdivide em 8 turmas psra as 
aulia do problmas r,ini stzlas por mcnitnrcs, 



O Departamento mant~m uma seqao de atendimento onde 12 monitores se 
re­
vezam ao longo do dia tirando d~vidas a respeito da programaqo e solu­
qio numorica de problemas, A cadeira INF 1001 ;, tambom, oferecida 
 ao
 
CCS e CTCII com aigunas adaptagqes no curriculo. N-stes Ccntros esta'ca­
deita O eletiva,? 

Cinco disciplinas sZo lecionadas para alunos de 5itimos anos do CTCs~o
 
elas Sistemas de Computa ao INT-1003, Introdugo a's Estruturas de Infor
 
maio INF-1004, 
e Elemenros de Teoria de Computa;;o INF-1005, Linguagens
 
de Programaca-o INNF-1006 e Organizago de Computadores INF-1007. 
 Embora
 

.as cadeiras de destinem a dar uma forrago mais especializada a alunos'
 
do qualquer Departamento do CTC elas foram organizadas tendo em 
 mente
 
primari~mente alunos da 
1tima se:ie do curso de Hatematica e alunos
 
dos Glt:inos per'odos de cr~dito de Engenharia Eltrica na opgao Engenha
 
ria ,de Sistema.
 

Vale menclonar que 
as cadeiras de Aplicages de Computadores dentro de
 
ireas especifie;as esto a cargo dos respectivos Departamentos,
 

CURRICULOt
 

INF-1001 - Introdu;;o ' Ci~ncia do Computadores 31-0 4­
IhP-1002 - C1lculo tNumerico 
 3-1-0 4 MAT' 1101
 

INF-1003 - Sistemas de Computaq~o 3-0-0 3 
INP 
INF 

1001 
1007 

INF'-1004 - Introduqo Cs Estrutura de Informa;go 3-0-0 3 INF 1002 
INF-1005 - Elenetos de Teoria da Cutmujtago 3-0-0 3 INF 1004 
INF-1006 - Lingagens do Programao 
 2-1-0 3 INF 1002
 
IDT-1007 - Orgnizaq3: de Computadores 2-1-01 3 11T IOCG
 



DISCIPLINAS OrS'RECIDAS EM4 N1VEL DE GP.DUACXO
 

Observocao; 	 As discip'lnas d~ste Departarnento so identificadas pela 3Igla
 

INF seguida dQ urn nurnero que:
 

a) -0 algaris,,,o do rnilhar indica o n'lve. am qua 9 ministrala'
 

a disciplina, a sabe:
 

1-nivel de gradua~io 

2 de pgs-graduag~o-n~vel 


b) denis algarismros enurneram as disciplinas,
-Os 


ConLeitos b~sicos Pr~gram~qao n3~Computador Hinot'tico 'UC 
007: Algortmons e Fluxograma~s. Estudo co-.pleto da Liluguaiem 

FORTRANI W (:,tafor), Apli-a 3es Nur cirica.; basicas: ra'lzes cle 
equapes; i-'ntegr3:ylo; Sistena& de equages lineares. Aplic& -

Soes nao rnurnricasif nanipuia~ao de caractres; variaveis 1C*gi­

c-as, (3-1-0) 4 cre'ditcs,
 

INP 02C I:L0 !LM1RIC0 

trros; gea; prcp3agag1c. Solur,',o do equagges ,Uo linearcs. 

Intorpolagao e apr oxinao. D~aeinqao a IntcSg-aqao. Marri­

205 a Slit2!as d2 lineares. Solu~ao de cquii;Z:,es dife­
renciais (3-1-0) 4 creaditos. MAT-110l 
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WF - 1006 -LINGCENS DE PROCRA11ACX0.1 

LinguagenE. de alto rifivele. ALGOL, PL/I, APL, SNOBOL. *Prhtica 
do progzauiaL de problemas nume'ricos; Pritica de prograrna­
gio do prcblernas na-o nuru~ricos, (2-1-0) 3 creoditos. IN'F-1002. 

IN 07 OIAI~,OD OPTDRS 

Representa3 de infornr,&qo: Sistemac de iiumeraqo. Organi­
zogo basica: rnem~ria; unidade de contr~le; unidade arirni*' 
tica; unidades de entrada e saida: Descriqo de sisternas o­
xistentes. (2-1-0) 3 cre~Jitos. I.'IF - 1006. 



OBJETIVOS DO PO~fMWA 

CURSO DE P6S-GRADUACr.1
 

o programa de p~s-Sradua~jo em Informitica visa a formar especial.istas prin­
cipalmente nas ireas de Teoria de Computaggo, Engenharia de Software Siste­
ma. de Compuraglo e An-kise Numeorica5 A1&21 des3as greas, grande 'enfase a dia­

da 1 mateitica aplicada e as disciplinas ligadas 'aTeoria de Sistemas coniol
 
a progrpmaro maternitica c a simula~io e-tooria mater..tica de sistarias. 

A maloria dos candidatos que te'm participado d'este programa se destinam a a­
tividades academ4.cas no grande nilmero de Urniversidades e'centros de pesqul ­

sas que jS operam centros de corputago ho BraEil Entrecantoi urn numero cres
 
cente de indu'strias q'ie fazem uso de computadcres, corn a sofisticagao dos
 
problemas surgidos em suas organizagges, t~m deniandado pelos especialistas
 
formados palo nosso program&.,
 

0Ograz conferido p.~io programa i o do Iteutre am Ci'en.cia5 ir, em 
tica, 

INSTALAgftg
 

o' Departamnto do Informitica tern A spa dispcsl ;o o equiparnonto do Rio Da­
tacentro, o ccn:zo de ccmpU'taSao da Univeraidee Os equipainentos dispont~vois 
slo descritos a seguirt 
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Sistema IBM 360/40
 

•Unidade Central de Processamento 

- Hemoriat 256 K bytes 

- Palavrat 8 bytes 

- Tempo de acesso: 2.5 micro-segundou, 2 bytes po acesso. 

Canal Multlplescor 

- Console 1052-001 

- Leltora/Perfuradora 2540-001 - velocidades leitorat 1000 cartoos/ 

min - perfuradora: 300 

- Impressora 1403-N01 - velocidadet 1100 linhas/minuto - tamanho da 

linhal 132 caracteros. 

2 Canais Seletores
 

- 4 unidades leitoras - gravadoras de"
 

Sistema IBF!-7044 

.Unidado Centra! d- Proc.szamento 71071
 

- Uem~riat 32 K palavrai
 

- Palavwat 36 bits.
 

- Tempo de acessol 2s,
 

- Dispositivos: Relggio interno:
 

Proteqov de Hemria
 

Pont: flutuante! p:ecis~o simples.
 

Ponto flutuante: dupla pracisio.
 



Canal de D)Fdas A 

- Sistema auxiliar IM-1401
 

- Impressora do operador, 

Canal de Dados B
 

8 unidades ieitcras-gravadoras de fitas rmagniticas 729-IV, 4
 
destas unidades sao incercambigveis par& o sisterna auxiliar
 

I W.-- 1401. 

SfSteMa Auxiliar IBI-14OI.
 

Unidede Central de Processamentot
 

- IIA.Mgria: 4 K by:es,
 

- Tempo de acesso. 11,6 s.
 

Disipositlivoi ErcgramsL,o, Avari~ado. 

Conpara~i6 Al ma-Baixa-Igual
 

Coluna Bingriaj 

lumprosor-a II-l403 

MVolocidadies 600 linhas de £rpresso/min,
 
.- Tamanho da 132linbat caracteres. 



Leirora/Perfu:ad.5ra IBM-1'02
 

Velocidade% 	Leitora: 80 cart~es/min.
 

Perfura~lo? 250 cartges/min,,
 

Huai ,ertsn.2eia 

-Liga quaisquer de 4 unidadea de fita nc sistama IBM-7044 ou 
&G
 
IBM- 1401, 

Sistema IBM-1130
 

Unidade Ccnral dle Praccesamento 111111-1131 - mod. 28.
 
- 1Icmgria: 8 K, pdiavras,
 

- Tempo de acesso: 3,6 s
 

- Dispositivos: Impresso--a-teclado,
 

IMLssora IW-1132 

- Valocidadet 80 lmnhas de impressio/min.
 

- Tazuanho da lUnrhat 120*caracteres,
 

Leito~a-Perfuradora do Car 8es IMi-1442 mod 
7
 

Volo~.idade; Leituraf 400 cart~es/mnn
 

1efra oi 160 colunas/min.
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- XzApa:a tra~ar: 29 1/2 "'X 120
 

Equip-amento Conven:ional;
 

Maun oCnaiial :~'OtX-'07 

- Velocidade; 150 linbas de impressio/min. 

- Tarnanho da linhat 120 caractexes* 

Reprodutors*-Pc~rfuradora de Cartges IB-1-314 

- Est& miquina possui dispositivo de "mark sensing". 

Clasfiflcado-:a de CArtges IBM-083
 

-Vaiccidadi 
 1.000 carea/min.
 

Classif1ldacra do atos IM-082
 

*Velccidad.l 650 cart~cs/min,
 

Peraluadiocde Cart~os IBMt-029 

21 m~q'uinaa dhia tipo.
 

Vu~fi~jd:Ado C~aos jrTq,059 
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AREAS DE CONCrENTPy" X 

o programa de mestrado em Info:vipotica Compreende quatro greas de concen­
tra~ao1 a saber% 

1. Anglise Num~rjca 

2. Sistemas de Prcgramaes
 

3. Teorie de ComputaSes
 

4. Teoria IHatemitica de Sistemas
 

As disciplinas quo constain 
em cada urns destas areas se combinam e se com
 
pietam pars a £ermago do progra'n2 acadamico especifico de umn aluno.
 

!E2UISITOS ESPIA'&S 2.1: IGIDO SPLD D.PARTAIMNTO 

Alcom dos :ecjuisitos constr~nte3 -. REGIETAIS DOS C"UflSCS DE r6S­a3 NORZIIAS 

GRADA a Sq~oII, o Departaxnento de Informatica exige do can,O 'tem 


didatoz
 

qla~to 1 dissac e niatrculaj 

a) Ser graduadc em qualquev cuitro 
curso supetior quo tcnha proporcio­
nado a* candcidato expori'en .iae conliecimeinco s-ificicntes para ac. -i
 
panhar os cursosaoparticipar dos trabalho,
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b) 	Ter o seguinte n'vel minimo em Hatemtica, dois porlodos letivos(um
 

ano) em Cilculo, um .pcrlOdo letivo em C1lculo Num~rico, um periodo'
 
letivo em Probalidade c Estatiscica, um perfodo letivo em Programa
 

Io de Computadores Digitais.
 

Observaqo; A aceiLtao do candidato ser; feita com base no "curriculum ' 

vitae, e se necessarlo, numa entrevista com professor autorizado. A Ccor 
denago do MosLradc. fica reservado o dircito do recusar candidatos que I
 

tenham cumprido deE icientemente estes'req4isitos e o de aceitar candidarc
 
com boa fora ;o que'venhRm a cumprir os mesmos ao longo do prcgrana.
 

II. Qunto Qualific ;o 	 Mostre:i 0T-tulo de 

A coordena5o do estrado em Informitica estruturou duas iormas e
 

praenchor os requisitos para a conclus~o do curso de Mestrado, obji:.i
 
vando dar ditezentes cratamentos ao aluno que se dirige a um posteior
 

doutnraments (Planb A) e ao auno que curse o Mestrado !c- inte3;oes
 
de fazer o Dou4orado (Piano B),
 

Embera beja asta a raz~o jela qual exiscem os dois planos, o aluno pa
 
derg optar por 
um d-les, segundo critgrio peLsoal e sob a orientzco'
 

do seu professor orientadort aca o final do segundo per'odo letivo
 

Seguem-se os requisito3 especiais exigidos pelo Departamento para ca­

da urm '- planos,
 



Piano A
 

a) 	Obter um total de 24 cr~ditos am 8 disciplinas de pos-graduago que
 

podem sir substitu~das, cm casos especials, per seminirios e traba-


Ihov individuais, a criterio do Professor orientador.
 

b) 	Ser aprovado na madria coberra pela grea de concentrag3o seleciona
 

dap atravs de um exame de qualificaqo;*
 

.c)	Defender uma tese cuja carga do trabalho foi dimensionada para ela­

boravo dencro de um prazo aproxinado do 2 meses;
 

d) 	Ser aprovado em exame de lingua ingl~sa.
 

Plano B
 

a) 	Obter ur. total do 24 crSditos cm 8 disciplinas do p5s-graduaSZo qua
 

podem sor subst!tuic;s, am cascs espzc.is, por seminarios a LraL..
 

ihos indiiiduais, a crit~rio do Professor orientador;
 

b) 	Defender urna tese cuja carga do trabalho foi dimensionada para ala­

borago dcnt.o do un prazo aproxiv.dc de snds meses;
 

) Ser aprovado em exame de lingua injl~sa.
 

As 	questces formultdas neste exame, embo:' rigorosaneno dentro do prc­

grame dos -ur3cS, sorzc :cciz.das de exam,s da qualificaSac par prcgramas 

do 	Doutota.ento em Univcrsida6u! Lnternacional.nte conceituodas.
 

http:aproxiv.dc
http:espzc.is
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C URR IC ULO0
 

o curriculo coinpreende disciplinas obrigat~rias e disciplinas elotivas, 
autorizando-se a inscri~go do aluno em disciplinas que forneqam at umn
 
miximo do 12 cr~ditos por semestrat
 

As disciplinas obrigat~rias sa01 a1lrn da Tese do Mestrado, as da grea 

do concentrago selecicinada. 

Entre as cletivas, o aluno poder! escoiher tanto disciplinas oferecidas
 
por outros Departamentos como as das outras greas do concentraco 
 n~o
 

escoihidas 
c as elctivas oferecidas polo Departamento do Inforrn~rica, a
 
saber: Analise de Sistenmas c PrcCessarnento do Dados e scminirios a/ou
 

trabaihos individuais.
 

Os somina'rios, que 
t~na duraqo de 2 meses, objetivan o aprofundamento
 
dos t~picos tratacios dentzo des disciplinas oferocidas cu abordam assun
 
tos nao cnbe!!tos pcto prcgrarna* envolve~ndo ciu.li's, trabalh~os, provastetc;
 
Sua programa',,c e extremamcnto flexive1, ja que dcpnndo principa1m-cat-C
 
do professo^:es visitantes e du inter'efsse dos alunos, Para eieito de cr;
 
ditos, dois scminarios valern tras cr~ditos,
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DISCIPLINAS OBRIGATORIAS 

C6DIGO N0OH.E DA DISCIPLINA CREDITO PRE-REOUISITO 

IN? 2000 Tese de Ifestrado 0 

1. Xrea de An~lise Numerica 

INF 

IN? 

INF 

IN? 

2001 

2002 

2003 

2004 

Introduq o 1 Anglise Linear 

An~lise Num~rica I 

Analise Nu-n;rica II 

Tapicos am An~lise 1lum~rica 

3 

3 

3 

3 

INF 

IN? 

-

2001 

2001 

-

2. Xrea de Sistemas'de Programag~o 

IN? 

IN? 

IN? 

I&M 

IN? 

2101 

2102 

2103 

2104 

2105 

Linguagans de Progrnmaqo 

Estruturas de !nforra-3o 

Constru;o de Ccmpiladores 

Sisternas de Computaco 1 

Sistcmas de Computap.o II 

3 

3 

3 

3 

3 

INF 

IN? 

-

-

2101 

-

2104 

ThN 

IN? 

IN? 

INF 

2201 

2202 

2203 

2204 

3, Area de'Teoria de Computago 

T:orla de Computago 1 3 

Toorla de Computa;o II 3 

Linguaaens Fozrais e A'uta 
mata - 3 

Xlgebra Moderna Aplicada 3 

IUP 2201 
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IN? 2205 	 Teorla dos Grafos Apli­
cada 
 3
 

4. Area de Tooria Hatemitica de
 
Sistemas
 

INF 2301 	 Programagao do !tatem~tica I 3 -

INF 2302 	 Programagao Matemntica II 3 -

IN? 2303 	 Simulago Discreta 3
 

IN? 2304 	 Teoria do Sistemas 3 INF 2204
 

DISCIPLINAS ELETIVAS
 
a 

INF 2401 An~lise de Sistemas de Pro
 
cessamento da Dados 3
 

INI 2402 T~picos em CiZncias do Co
 
putrao 3
 

INF 2403 	 Seminarios e Trabalhos In­
dividuais (trabailho corres
 
pondente a 2 seminarios ou
 
2 trabalhos indwviduais ou
 
a um scminrio e um t:aba­
1ho individual) 3
 

a mais disciplinas 	das ireas do concentrago que n~o a oscolhida e di'scipli
 

nas do outros Departamentos,
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CUSO DE IO
 

0 Departarnonto de Inform~tica of orece ainda a outros departamentos da
 
PUC/RJ as seg'jintes disciplinast
 

INF 2501 Programaq~o do Computadores para Cilencias e Engenharia 3 -

INP 2502 Progranao de Computadores'para a; Ci~ncias Hurnanas e 3 -

a Sociais. 

DEPARTXEINT0 DE IFoRTMATICA 

As disciplinas dsta Departamento slo identiflcadas pela siglA IN seguida
 
de umn n~mero em quer
 

a*	0 alga&Ismo do milhar 121 indica quo a cllbciplina i rolnistrada em nive1
 
de p~s-graduaga~o (o algarismo 1 ca-racteriza a disciplina en nivel de
 
graduagio).
 

be 	Os demals lgarmos enunieraid as discipllnas.
 

E*HTRMS DAS DISCUILINAS 

IV- 2000 - Tess do U1-escrado - Som direlto a cre"O{co, 
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IIIF-2001 -INTR0DUq9O AA,'LISE LNEAR 

Espagos vetoriais reais, Transforma~c 
lineares e matrizes, Teo
 
ria geral das equagges diferenciais litieares..'Equagges 
corn coofi
 
cientes constanites. Espapos Euclidjanos, Conver3'ncia em espapos
 
euclidianos: 
Series do Fourier, Series ortogonais de polin'rnios,
 
Problernas do cont~orno 
em equaqes diferenciais ordina-rias 
a par­
ciais. (3-0-0) 3 cr~ditos,
 

Dibliografia: Kreider 
- An Introduction to Linear Analysis. 

INF-2002 -ANALISE NU1IfRICA I 

Mlementos da ArA~1ise Funcional: Espa~o dc Binch; operadores; too
 
renia do ponto fix,. 
!i~tcdos icerativo para cquaa,;es e sisternas7
 
tranfscendentes.. Zeros de poliinios: me'todo-. de Newton.Pairstow;
 
algoriltmo QD. :1grcdos dire-tos para sistcnmas Ilinares 
e invers~o
 
do matrizesi: algoritmo de Gauis, imtodos 
corpactroR de Crout 
Banadaevicz e Cholesky, rn~tcdo eacada c par il~c Ceral. Tecria
 
das maztrizes: autovotorei, iioi~ras r'i&Liciaiz., raia espoctral, '.i* 
mitaq~es dos aut',valores, formia can~nira dc J',rdan, Srafos fini­
toag elemnnos da teQri.3 de Irrobcenju5, rmatrizes fracariento dcli 
cas a consistetnremennce ord'enadas. !1~rodos iterati.os para sisto­
mass Iteraqces sflnples e 
b-.oco do Jacobi, 0auss-S~idol e o~bre ­
relaxag'aa convergencia, teoremas do comparai ao de Stein-Ropeub~ 
a Ostrovoki-, 
 teoria de Youna e gcneralizaq.es da sobre reiaxaqo.
(3-0-0) 3cr -* OF 2002 

Bibliogradf±a ccl'latz -* rurictiu115 Anal.ysis, dd Num~erical Miac he-
Lnatics, 

ilenrici - Eliements of Nuimerical A:.alysis, 
Varga. - Matrix.Itorative Analysis, 

http:gcneralizaq.es
http:iterati.os
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INF-2003 - ANALISE NW.dRICA II 

Interpolago: diferengas, interpolago do Lagrange e Newton,
 

algorltmos do Aitken e Nevillo, aplicages ' diferenciaqo I
 

iumerica e aos m~todos iterativos: Quadratura; formulas de
 

Newton-Cotes mrodos de Romberg, m-todos de Gauss; 
considera
 

Tes de ;rro e convergoncin, discuss3o geral da extrapoaq~o
 

de Richardson, Equages diferenciais; metodos de Rtunge-Kutta
 

metodos "nultistep" de Adams-Bashforth c Nystrom, m~todos
 

preditor - corretor de Adams - Moulton e !ilne - Sinpsoncon
 

sist'ncia e estabilidade, converg'ncia, tnmtodos de extrapola
 

qo, comparaqlo de rntodos.. (3-0-0) 3cr - IF 2001,
 

Bibliografia: Ralston: A First Course in Numerical Analysis.
 

Hlenrici: Discrite Variable in Ordinary Diffe ­

rential Equations:
 

!IN"-2004 - T6PICOS:. ANILISE MINV-RICA 

ResoLu,:o de equa 3os diferenciais parcais ellpticas, prra­

b~llcas e hiperb6licas pe2onmitodo de diferenqas finitasPro
 

cess6s irerativoa s~bre reiaxa;Zo, 'ttodo semi-iterativo de
 
Chabyshev, Diro;es alternadas. ALodos variacionais a aqua­

o aeIntegrais, M'-.odos de 'HonteCarlo. (3-0-0) 3 cr, 
- tINF­

2003.
 

Blbliograflat
 

"papers" Coleclonadoz.
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IN-201-LINGuArMrS DE P'R0GRAAO~ 

Algortmros, A3.gorftnos de itarkov. E-strutura e 1ingua,3cm de ml­

quina. Processos de Incerprecagao a coimpiiaqo, Famnlia do al­

gortmros para a constru~go de incerprOtadores a compiladores
 

Estrutura da linguagem ALGOL. Estrutura da !in-uagem PL/II Ex­

tenano de Lirnguagens do Programa~ao. Nacro-geradores, compila­

dores de cormpiladores: Projeto de linguagens de programaqo 

corn compiladores do comipiladores (3 cre'ditos) (3-0-0), 

Bibliografiat Wagner -.Program-minG LanGuages4 Information Struz 

cures, and Machine Organizacion. 

Caller e Perlis - A vies4 of Programming Languages. 

114-2102 ESTRI'TUR.S DE IEF0RIk.O 

"Arrmys". Cadeins do caracteres e doe bits, Fi1.as, Pilhas a n 

cursividade. Listas. PL..xos. Krvores, Tabelas de ShInbolos, Es­

truturas blocadas Alocai~o dirlm.Lca de mrenrirt. Linguagens a 

exteasous do :ingu&.-ens parai tetrULU~aS de infurinayZo; rotmali 

za;c, do conceitos vu estruturas de i.nrzrnaq~. (3-0-0) 3 cr. 

'Bibliografia: 	 Knuth'- The A~t of Comnputer Vrcgia.zing - vol. 1 

Rosen - Sytct~is and r1rogrwaning Languages. 

IMP210 -. C0NSTRYSO tE COMPILUrCREs 

Cons tru- Zo de compilaloros con sintaxe impllcitn. Magorftrncv 

para iflterpr..!ta Lc e.M-,-ija;, o, orgarniiaga j~ da2 Comian 

lador, compitaizrcq "load and go", Compiladorcs dizigidos por 

anincaxot Anilise si.riatic3 Prccd('ncia ,ratri~es de tranaig.io, 

http:tranaig.io
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Liriguagem do produgo, Cozmpiladores do compiladores. (3-0-0)
 

3 cr~ditas, INF 2101
 

Dibliograf Lat "papers 9clecionado",
 

-SISTEI-VSINF-2104 Dr, C0M1PLTAC.A0 I 

Organizag~o I.6gica de computadores digitais; ilgebra de Boole
 
nogses; unidades fluncionais; org-nizao de rnaquinas; ciclo 
' 
de operaqao Iacro-instrupas, Programas carregadoresz Siste­
mas de entrada e saida. (HIardware e Software). (3-0-0) 3 cr.. 

Dibliografia: "papers" selecionado,
 

-SISW!AS
IUP-2i05 Dr co01PUTACO 11 

Supervisorcs de ititerrupgo. Supervisores do operagao, Siste­
mae de mu1tiptoirra;1 ;o, Coiipucadorcs vircuais. "rime Sharind'. 
(3-0-0) 3 cr, - !'IF 2194. 

Dibliografia: "papers" sclecionedox,
 

*IIIF-2201 TrOIIA DI: CO'TUTANK0 1 

Conjuntos, ra'.a~co c-fungos, conceitos do .ilgcbra. C5lculo'
 
proposicional. Ca4culo funclonal dc 
 prirnoira ordain. Fvn~cs 
recursivas. Tecocm 4c cdC~el. cdjc~uai~~fu-,1cn 

prodicados. Teae do Ci~urch (3-0-0) 3 cr.
 

Dibliografll.* MurJdcio -latcoduction to Muthoinucai Logic. 

http:C0M1PLTAC.A0
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INF-2202 - TEORIA DE CO'!PUTACO II 

Rocursividade de conjuntos, Resultados dos b-sicos de insolva­

bilidade, Conjuntos criativos e produtivos: Computabilidade re
 

lativa: Teorema de recursao, Redutibilidade de Turin-, Ilerar­

qui aritmnitica, (3-0-0) 3 cr,..
 

Bibliogratia: Rogers -.	RecursivE Functions and effective compu
 

tability,
 

INF-2203 - LI:CUAGEIS FORPAIS E AUT6%ATA 

Lin-uagens formais, inrroduq o, daflniqes e exemplos. Classi­

ficao das linguagens regulares a o automato finito; Lingua ­

gens livres do contexto e o "push-domn automata". .aquinas de
 

Turing Linguagens deterministicas. Operago"es so"bre iinguagen.s,
 

(3-0-0) 3 cr, - I.F 2201, 

Bibliografia: lopcroft,e Ullman - Formal Languages and their 

rclation to Auto :aa. 

INF-2204 - ALrEBPA MDM A ICADA 

Conjuntos, funcges, relagges, equivalencias, conjuntos quocien
 

tes, Operaq3cs binarias, semigrupos, onildes, -rupos, decompo
 

uIqo de semigrupos Crupos singtricos e ciclicos, grupo de
 

transforma es, ciasrs laternis, grupos norais, ar.iis a r,'u
 

los, forma cnon'nica racionai. (3-0-0) 3 or,
 

Biblioirafa: 	!lac Lane a Birhhofi - ,llgbra 

Birkhoff e Darcee - !lodern Applied Algebra 
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INF-2205 - TEORIA DOS GRAFOS ArLICADA
 

Introdug~o e defni-93es, :Matrizes e opera;aos em grafos. Xr­

vores. Conectividade, Partiq;es, Jogos, Camrinhamento, Fato­

roe a coberturas, P.naridade e numero cromtiLco. DIgrafos , 

redes, torneios. Grupos em grafos, Isomorfismo de grafos. 

(3-0-0) 3 Cr. - INF 2204
 

,ibliografia: Hlarary - Graph theory, 

Berge - Th~orie des Graphes et sos Applica ­

tions.. 

INP-2301 PROG ... _CO 1.ATE.-ATICA I 

Programa;o linear, '!ftodo Sirple;, Dualidade. Analise da 

Sensibilidade. Rides e transpcrter. IntroduSo a tspicos a 
-
vangadas como programago intezra e decomposi 3o. (3-0-0) ­

3 cr.
 

Bibliografia: Dantzig Linear Programing and Extensions. 

Ford - Fulkerr,nr - Flows in Networks, 

flu - Integcr Programning and Nletwork Flows, 

'Wagner - Ptincipalcs of Operations Research, 
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INP-2302 - PR0GRMAMAX MTEMMICA II 

Programagao n~o-1.inear intoira e din'rnicas. Teoria de,conjuntos
 

convexos, mitodos do Gradiente, 1Kuhn-Tucl:er, prograrnaqo qa 

tica,' problemas n~o-lineares por decomposigao. Recurs~os; cani­

nhos mais curto e "ktnapsack", Prograrnaqc intcira, Cornory,
 

"Branch and Bound" , algorlitrnos e assint'aticos. (3-0-0) 3 cr. 

Bibliografia; Hadley Non Linear and Dynamic Prograntiings 

Bellman -Dreyfus --Dynamic ProgramLming.
 

?4angasarian - N1on Linear Programiinga, 

flu - Integer rroaranring and 11eivork Flow. 

flF-2303 -SIMULAQX0 DISCRETA
 

IntroduqL: conceito, cilassificaS.ao a proposius (*a sirular'aot
 

Comio conduzir umn estudo de sirmula Zo, Geraqio do ini-eros aleat6
 

rios, base matern~tica: ri~todos dc.. -eracao pa computadores,tes
 

tes do vcrifica .o du alearoricdadc. Ccera ,iode vl.i;vcis csto­

casticas paira sirula -O':' agorit-mos parn disti-ubui Ccs ^ont,.-uaz; 

algorltmos *para distribuirges dic-cretas: ModZ.-.os comptacionais 

de filas, estoqucs e sistcrnas do programoS,;o -xndus.trial. Simula 

Sao do sistermas cc~r' icos, Linvua~ans do sirnu!ao: GPSS III 

Simacript; Dynamo. 0 problema da valldaide do nod~lo. (3-0-0)' 

3 Cr,
 

BJibliojraf iat Naylor -Computer Simiulation tochniqua.s.
 

http:ModZ.-.os
http:cilassificaS.ao
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-INP-2304 -TflORIA DE~SISTE4AS
 

Tempo,, Classificaggo doa 
 Sisternas do Sinais Entrada-Sarda. Evolu­
9oe,Estabilidade. intcrconex~o de slstcnas. Sistcmas causais a 

n~ao-antecipa~torios o conceito do ostado, a relaqao de Illrode.Sis 
temas trarisicionais e moodulo, foerma can~onica racionil. Sisteznas' 
?lultilinearcs, produto tensorial, interconex~o, dccc-posiqao,rea 
liza~lo, (3-0-0) - 3cr. INF 2001. 

Bibliograf ia: notas rnizcografadas.
 

INP241 A 11LISE DE SISTM1AS DE RCESSN2MIZT0 DE DAMOS 

Programagno cozm 
fitas e discos. Estruturaqao c processamento de 
arquivos. Classificaqao e inesquina. Levantamcnto. Projeto de dn­
cumIeI~tos de entrada. Flixn P-nntro-1e dc infcrmag7cs, planne 3.oC!' 

to do sistemas. Estudo do viabilida c e instalago.. (3-0-0) 3 cr. 

INF-2402 - vrPCSV lNIS :r~rl-(,% 

"Pattern M'atching", Mianipuilagao do f~rinulas. Intoli1, ncia Artifi 
clal,~ Dazionstra "Zo do teoreinas4 Recuperegao de inforna OCa. 
(3-Q-0) 3 cr. 

Dibliograf Lai "papers"I solocionados. 

125
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INF-24 03 - SENINhAR OS E TRAPALUO1S I'DIVIDUA IS 

Trabalbo correspondente a dois sominarios, 
ou dots trabaihos
 
individuais ou umn 
seminario e umn 
trabaiho individual.
 

INF-2501 -PR'GRAJIACXO DE C~fPUTAD0RES PARA CI2CIAS E E',CE)LA-.RIA 

Conceitos b~sicos dc corputadores. Linguagens de mn:quina 
 e.
 
linguagem FORTRAN IV. Mchocos nume'ricos para c~Lculo de ralt­
to; de equa ;es, intcrpoia oljintcgraqo, solugo de siste­
mas de equaq~cs lineares, c~lculo de aut,-va!.ores c auto-ye­
tores c soluqao de equaqes difcrenciais ordin~rias, 'fanipu-

IaSgo de caractercs. lntroduc3o 
s estru:uras de infrmago: 
filas, plhas, listas, .irvores c tabala de siorbolos. Introdu 
Soo aos sistemas cperac~cna-s: canais, "huffers", cntrada . 
&&Ida e processaiLjetc sir-u1i ncus, M11't:-irujramaqAo c Lin~e 
sharing. (3-0-0) 3 cr, 

IDiblioirafia: Southworth, - Digital Computation and '.umerical 

IMotv,ds. 
Lucena, - IntroduSo 71j Ebtruturas de Infor
 

riagogn.
 

W- 2 502 PO?IVIAC.0 D"COIDTAO~rS PAR'A AS C) :,:CI AS LIASE SOCLTS 

Conceiton basicos de omplutfdores. roRTRA:J IV. Aplica~ges ma
 
tcmatican clementa1rof, Aplica~ocs estastilsticas u!uais:subro 
tinas uLilit.arios c projrar.-s ecrc inir PA',br, 'frricini1 e 
aplica (kjs. S.'0IrOL. P1rocessuio 1 1 to ri~a iicrico. (3-.O-0) 3 cr. 

BlblIrl:~ ve~dman - rO3T.A:' l1roj~ranT_*nn foi the Behavio­

ral Sciences. 
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PUBLICATIONS I' 
 1968
 

Publications in Brazil
 

- CXLCULO AUTO.XTICO DE DISTTQICIAS FX FERROVIAS (SUCESU) 
author: A. L. Furtado
 

- ENSINO DE CTr1ZCIA DE CO.tUT.kDOOrS NA LU'IVE.,SIDADE. (SUcESu) 
author: C. J. P. Lucena
 

- SISTMIA I:;T.GRADO DE AD:INISTRAbO ACA0PIICA (SUCESU) 
author: R. C. B. Silva
 

- SISTEM ISSO (SUCESU) 

author: R. C. B. Silva 

" SI4ULAgXO DISCRETA 
 (SUCESU) 

author: L. C. Martins
 

- ORGUIIZAqXO 1: CO:;TRbLE DE UTILIZAIbO D'% UN CE:JTRO DE PROCES3X!ETO w: 
DADOS CIE::Ti1ICO (SUCtSU) 

author: D. S. Dias 
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PUBLICATIONS, IN 1969 

1. 	 HONOGRAPHS 

I. 	 CONVERSION FROM BNF TO S7';TAX.-GRAP1 AND SYNTAX-GRAP11 REDUCTIONS
 

Author: R. C. B. Silva
 

2. 	AN INTERATIVE COMPUTER SOLUTION FOR TILE EQUATIONS OF ELASTIC ALL-CIRDERS 
authors: J. 	 Mason and J. R. R. Santos 

a 
3. 	 FORIULA lK::IPULATION 11 TIM FLETCHER AND POWELL OPTIIIZATIO:N METHOD 

authors; A. L. Furtado and R. Freire
 

4. 	 SOLUTION OF ORDINARY DIFFERLATIAL EQUATIONS BY TVE TAYLOR SERIES METH!OD 
USING FOPMIULA MANIPULATIO' 

author: A. L. Furtado
 

5. 	 ON THE BROO....-.OR.UIS EXPRESSION RECOG..;ITION RourINn 

author: S. E. R. Carvalho
 

6. 	A SOFTWARE WRITING SYSTE'4 
author: C. J. P. Lucena
 

7. 	 A SLIP APPLICATION: TIlE CONSTRUCTIO'N OF TURIII( M1ACHINES 
author: R. L. Carvalho 

8. 	 A RECOGM:IzER Fo! Ak ,r.-,, G R 

author: S. E. R. Carvalho 

9. 	 IDENTIFTCATTIO OF 	 .!Y.OR sUnrSI;s PRTAININC. TO A IAJOR SET TIJUOUMI
 
SLDIULTANEOUS A;ALYSIS 07 
 AN! O.IN SA.IPLES
 
authur: A. I. Pticeij
 

http:BROO....-.OR
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10. 	 SEEPAGE IN EARTH DAMS WITHII ORIZOITAL FILTER 

authors: F. 	0. Franciss and A. L. Puccini
 

11. 	DISCRETISATION ET RESOLUTION NIT.ERIQUE DE L'EQUATION DES O',DES
 

authors: J. R. R. Santos et al
 

12. 	 A FINITE ELIMIENT COMPUTER PROGRAM FOR 	 PLANE ELASTICITY 14ITII CONSIDE1ATIO N 
authors: J. R. R. Sa-tos and J. Mason
 

2. PUBLICATIONS IM B AZ!L 

3. 	 rUDICATIO:S ABmOAD 
AADI) "WA"D~ APPRXI.ATEOTI. 

BRANCHA .u AD APPROX.ATE SOLUTIOA1NS TO THE CAPACITATED PLANT Pt'OBLEM 
(Operations 	Research)
 

author; Graciano Za
 

(*)- FORMUL IA:IIPULATIO:N IN THt FLETCHER AN POWIELL OPTIiZATION METIIOD (JC.1C.1) 
author: A. L. Furtado
 

4s 	BOOKS 

- AW AG. XE.4ET FOR A .ERIEb OlF BOOKS IN COWUTER SCIEICE ',S F.STA3LISID 

BETWEEN PUC AND AO LIVRO T CNICO S. At
 

() 	 n.so pibli hoed a a .onograph 
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PUBLICATIONS I,1 1970 

1. 	 MONOGRAPHS 

1. 	 A T'O-LEVEL NE/oN I.ETHOD FOR FUINCTION OPTIMIZATION 

author: A. L. Furtado
 

2. 	 A FORTA PROGRAM TO SOLVE THE ASSIGM ENT PROBLEM 

author: A. L. Puccini
 

3. 	 COM.PUTATIO:N CO:.iLEXITY AND GODEL'S INCOMPLETENESS THEOREM AND TO A
 
MATIE..ATICAL DEFINITION OF 'LIFE'
 

author: G. J. Chaitin
 

4. 	 A LOW-LEVEL .IATHEMATiCAL XAIT'RN-11ATCHIING ALGORITF-4 

author: A. L. Furtado
 

5. 	 BASIC FUN:CTIo:!s ro, il TREES
 

author: A. von Staa
 

6. 	 THE SPARSE SYSTEM
 
authors: C. S. Salim and H. K. Salin
 

.7. 	 TRA!SFORMATIO:NAL GUANtARS AS MODELS FOR 'NATURAL LAN.GUAGES
 
author: S. M. Santos
 

8. 	 THE CC.ICOM SOFTIA. WITING SYSTEX
 

author: A. von Staa
 

9. 	 EIGE:NFU:CTIO: PROPAGATIO' IN 'NTERCI:W1ECT'D SYSTEMS
 
author : L. KIsclibur; and W. 1;. 1lapp
 



10. 	 AN APPROACH FOR MAPPING ABSTRACT INFORIMATIO STRUCTURES ON DIGITAL 

COMPUTER ILEMORIES 

author: C. J. P. Lucena
 

11. 	 RECURSIVE TECILNIQUES IN DYUA.MIC PROGRA.IMING 

author: A. L. Furtado
 

12. 	 ON THE USE OF PUSHDOWN AUTOATA FOR THE PARSI!G OF SE,"rrE,:CES OF CON;TEXT­

-FREE LANGUAGES 

author: R, L. Carvalho
 

2. PUDLICATIO';S IN BRAZIL 

- UMA FXTENSXO DA LINGUAGE, FOfTrAN IV (SUCESU) 

authors: S. S. Toscani and A. L. Furtado
 

3. PUBLICATI.0:S, X ,_AAD 

- COMPUTER EDUCATION IN )EVELOrII:G COU.'TRIES: THE DRAZILIAHI EXPERlIE C 

(IFIP Congress on Computcr Education)
 

author; C. J. P. Lucena
 

(*)- EIGETUCTIO'I PROPAGATION* IN INTERCONN:ECTED SYSTEMS (Allarton) 

author: L. Kerschborg
 

4. BOOKS 

- INTR1ODU O XS .STRT , liZ I.%OPR', ,,O (Ao Llvro Tocnico)
 

author: C. J. P. Lucana
 



III 6
 

P11ULICATIO:J Th 1971 (untll Septembor 1971) 

1.MooGRAPus 

1. -PREVENTIVt sAINTE:W4C
SCBUL IN'QA
 

author: L. C. Hartins
 

2s 	 IUCM'AT - A PROGRA'cMI-:G O.)LEJOR*701IJC..:& --. ATCI:I... 
author: A. L. Furtado
 

3. 	 DIOPHATI!E SYSTEVIS AND APPLICATOS
 

author: Ii.quintclla
 

4. 	 A COPARATIVE STUDY OF SYr1BOL TABLES
 
author: n. P. lrown
 

5. 	 URBAn' TRAFF!C U:NDER CO:PUTER CONTROL: A LOGICO :IATIIDIATICAL VIEW 
authors: L. Kerschberg and R. Shandorn 

6. 	 ON THE CO:;;S.RUCT10:; AI;1D MIIMIZATION OF 	 FINITE STATE AUTOMATA 
autvrs: A.. R. Millan and R. L. Carvalh­

7. 	GRAPH-PROCISSIhG WITHI LISP
 
authors: :. T. Ribeiro et al
 

8, 	 PROCESS or IXDUCI.:G FIGURE:S iro GRAPHIC STRUCTURES: mIrLmIZATiOn AnD 
CONTINUITY OF GrPJ,,Pi ?ATIiS 
author, L. A. Hless 



2. PUBLICATION'S IN DRAZIL
 

(*)- GR,*IXTICAS TIUNASFOR ACIONTAIS 
 COM1O XMODELOS HATMATICOS PAMA LINGUAGENS 

NATURAIS (SUCESU) 

author: S. 11. Santos
 

-	 DDIONSTRAXO AUTO-1,kTICA DE TEOREHAS (SUCESU) 

author: ",LP. L. Passos
 

- SOLUqXO DE EQLVU{JES DIUERE::CL\S POR XITODOS PARTICULARES DE PREDIgXO-

CORRE97o (suczSu) 
author: T. F. Chaves 

PERSPECTIVAS DE M-1 E,'FOQUE DlOFA'TIO PARA RESOLUqXO COrIUTACIO:NAL 
DE PROBLDIAS3 DE PROGRlAM.XO INTEIRA (SUCESU) 

author: H. Quintella
 

-	 DIOPH/aTI,-:E PT) APPLICATIOISSYSTEIS 	 (Uaiao Geografica Intornacional) 

author: H. Quintella
 

3. PUBLICATIO:NS ABRCAD 

-	 GUIDELINMS FOR ORGA';IZI:G TII COPUTI,:G ACTIVITIES OF A UNIVERSITY IN A 
DEVELOPI:G COU:;TRY (LACACI) 
authors: C. J. P. Lucona and L. C. Martirs
 

(*)- ESTUDO CO:PAP.IVO DE TADZLS DE S .IPOLOS (LACACI) 
author: m. P. Brovn 

tMETO (ERAL.. !'.EPRELDITTART DE IaFmigA(O: ESTRUTUtRADE DE 


H1ODULAR (LACACI)
 

author: L. F. Cunha
 

http:PROGRlAM.XO


(*)- ON TIE CONSTRUCTION AND:MININMIZATION OF FINITE STATE AUTOMATA (LACACI) 
authors: M. R. Millan and R. L. Carvalho 

A NODELING TECHNIQUE IN PROGRAMLING (Asilonar) 
authors: C. J. P. Lucena and L. F. Cunha 

SO'E RESULTS ON TIIIE-VARYIiNG 

author: S. R. P. Teixeira 

LANGUAGES (Asilomar) 

- A SET OF PROGRAIS TO TEST AND 

author: L. T. Hacedo 

PARSE LL(k) TYPE LANGUAGES (Asilomar) 

(*)- AN APPROACH FOR .,APPING ADSTRACT 

(IEEE) 

amthur: C. J. P. Lucena 

DATA STRUCTURES 0N DIGITAL CO:IUTER MEMORIES 

(*)- PREVEI;TIVE 

.1,tbor: L. 

HAINTENAMCE 

C. Mrtins 

SChiEDULIN,'G ON AN EQUIPNE,NT (I!IS) 

4. BOOKS 

- PROCIA'!.O FORTR!AA' P.RA ESTLUDA''TES DE CINCIAS 
(Ao Livro Tecnico) 

authors: D. S. Dias, A. Lucena, F. F. T ima 

E EICENIHARIA 

- CURSO DE CALCULO I*ERICO 

author: V. R. Santos 

(Ao Livro Tecnico) - to appear 

- ANALISE UNRICA (Ao Livro Tecnico) - to appear 

zuthor: P. Albrecht 

- TE-OiA DOS GRAFOS APLICADA (Ao Livro Tecnico) - to appear 
-• aut.,ui. A. L. Frttdo 
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1. Past of Cczq uting in thO rOdcrar Univrsity of Rio de Janeiro. 

The activities of cavutation in the Universit1 are relatively naw. 
'be,.1 started, in 1967, in the Graduate Engineering School (Coordination 
of Graduate Engineering Progra.-s (COPPE) where the first digital 
omputer was installed. The small scientific =-xuter, the Ia-1l30, -

began its operation, in february, in the so-called Scientific -
Ccputation repartrent (DOC). This program was the only non-acadamic ­
program at (OPPE. Its nain objective aas to su:pport the academic and 
researdi activities, as a carvuting center. Many developmetnt an6 rese­
ardh works were done with the use of this cmxruter. Since the begiraning, 
a large teaching activity has been going on under tLhe sofx~rision of 
DOC but, all of it related to the use of tie machine . Intro,!uctcr,, ­
language and operating systcm courses have bean regularly offered as 
weekly-long intensive optional ceurscs. 1"ron 1969 on, a sm.all acade­
mic activity, in the softzare area started in the Electrical ngince 
ring Procrn provided by :aste staff u:bers of DCO. Trds activity 

later absorcmd and enlargcd Oy Lie recently 
crea ed Systers Eny"Lieering 
Progr- ,ti wit.ill the participation of t"z! DX staff. In micdlc: 1-70, 
the aqui;ition of a ncdi.i-scale cxxr,-ter, tlic Ii-360/40, h;s helped 
the initial inztallaticn of tie Uucle,- of Elcctronic C-. utatiC: (M) , 
the iversity CaTiputing Ceonter. '1' e N3i', ',vich is in Oxration since 
decenber 1970, har becn a natural erlaxr(Xe)nt of !CC d is nc,.. nrovi­
dind cpruLing se-vioas to the .. hole ca-t,-rnity, .i,.as already being 
doee on a linited basis. 'I've creation of tJhe NCL w.as favora)ly coinci­
dental w t~i the creation of the Systanz Enginoering rcxram. Te 
number and variety of the intensive courses was proporticnaly enlaPr(gd 
and the curriculcr activity at the und2rgraduate level was made Lo3si)IX. 



3. 

A course on Introdumeion to Cuziutinj jizs, for tie first Ut;jar, rCCuired
tO Physics sopharore students. In 1972, this ooarse, besides being required
to the thcse students, will also be required to m.athcxatics Institute 
students whid include all the fresmrn and so-.harore engineering students. 
Another course folla..iing this, Introduction to Ccui uters, will be offerexd 
to the same students on a nore lijzited bais. The traditional Numrical 
Calculus course, given by the M!atlmatics Institute, is being cc-.pletely res 
tru.tured. 

Al1thouhi, the caputing activity is divided among the Nia, adtic 
Institute and COPPE, the develcmnt has been perfectly harnonious and can
 
plairntay. 

2. Intensive Courses 

VTese courses are under the i:M supervision. The & jctive is to ro
vide a quic: access to tie cxiputer to all professors and studlents interes 
teu in the use of te rm ine, "wilethe curricula of tUic mturse haYbc- not
been a, aptcd yet. Frm;i the ttAble bolcki it cjin be seen le great Jntereuu 
aris- waith ns-e %.xrcs are offeryf as c::tracurvicu~ar activi t',.
It is I.nortant to rcntion that beccause of :,ysical. iccation ruost of the lse 
OcCes froin the Egineering stud&Ats (all Uhe Art-,,NLnan Sciences,' Law anj
ocnarimcs Schols are located da.,ntm in the old camus). 



T A'LE I 

YEAR COURSE jI9 OF CLAS- N9 OF STUDENTS TOTAL 

SIS OF STUDENTS 

1967 FORTfMM 7 467 

467 

1968 FORTRAN 17 1206 
1206 

1969 FO R'"2.2I 22 1972 

ASSEi!2LLR 2 26 
- 1998 

1970 FO22E AN 20 11do 

BASIC 11 656 

ASS-LE A4 109 -

COi3OL 1 30 
1975 

1971 iiASIC 19 1405 

U:;TIL __ _ _ _ _ _ _ _ _ _ _ _ 

OCTOBER FO RT'PAr 12 634 

COOL 2 80 

PL/I 1 30 

OS/360 5 190 

2339 

7985 



It is being planned for 1972 a core of extension courses for graduates 
to fullfill the great deind of the market for analists. 7bese courses 
will be run irmder the supervision of NCE. 

3. Underraduate Courses 

As it has been said this activity startezd in 1971 for the first tim. 
The course Introduction to Cainuting was requirod to all sopharor 1 iysics 
students and it was given in t.'o se. 'ster to 150 stucdnts eac:. Next year 
besides these classes, the saxe courses %.ill)-r rcquired to all studets 
in tha .atlv.'aatic.3 Institute, wi..icn -wans about 500 Studo]nt s (Ui.; includ-s 
all engineerinq students). Another course Introduction to (Covutateis, ­

having the first as pre-rmludsito, will bo offernd to 100 ;twlvcnti,. ?.othur 
course huwThrical Calculus, is beingc oauletely re.s-xucturexd ani -will ro%-mire 
IntroducUion to Cc4-puting as prercquisitc. This mcurse is also jiveun every 
year to about 500 studnts. 'The enlargacnt of thc graduate Prcyqrmn %,illbe 
miTst berfitial to the uncrgradJuate CctvIt-y. 

It is noied, in the next L..o years, to have Cm[puting as3 one o[)ticln in 
thu Elcctrical EngLneernu un('ircraruate coursc. Tis will Le the nat'ura-l 
deiovel-"it of thc c..:tcmiri renej n tiO:nocm ,.hid will be gradlualiyr i d;bor 
bed in the regular curricula. 

4. Graduate Progra 

4.J. Introduction 

The purpose of this portion is to descriloo in a Lriof mnn-r, th. 
prescnt state of thc Pr grama do Engen£aria d- SiUt . iz at COPI: and 



enumrrate the various xxsibilities of =coeration with Avn-rican Insti 
tutions, having iL goals the expansion of tie study of Systeam and 

CcDputer Sc,'nces at (XPPE/i ./J and the enridwnnt of the professional 

experknc- of the ,-articiptnt-,; frcn both countries. 

4.11. Presemt State of t~ llroqr, n 

A. The for.;in; of the Program 

The PIzogrz-i2 de Engcrnaria de Sistamas was formed as a re­

sult of tie gra.iLn of faca1ty and studcnt interest in the area, ­
vey no-ioeaule in the 1xiutfour years. It existed last May,1970, 

in c.."ryonic fo-nu, within thie Pgccjr ia de Engernaria E16trica, ­
hchr.2 iL haa- gro.n1 to pru:x)rtions whidc were starting to create 

prcL]cmsL. 'Tievisit of Prof. L. Zacch, from the University of 
Californ:ia at B2rk:ely, in Sept. 1969, had helped jell the oceo-pt 

n tile rimds of the faciilty m-mux r involved, and %,henProf. C.R. 

Sou'a fran Ue University or lctre Dzir, arrived in June, 1970,to 

diair tI[ Prc;ra, it alruidy c;dsted d3 facto if not de jure. 
Under his direction ULc I'roru, has rap)idly ta!ken sh%pe and 

Mie firAt group of nzx,. t.U(cnts; has registered in the Proxgrrn 

in iar&s 1971. Thiu Procgjti z-J.. cxxings with over 65 Graduate Stu­
dents. ,About half of diese i!,. cCw.posed of full-time stdanL,,!, 

that o ;v fra-,i univorsitics all over the country. '.he other half 
is wicxsed of part-tn students from local industry. 

B. Aras of Activitv 

Ibe Progrxm offers the Mister's and the D.Sc.dcgres in the 

follwniig cnmral.areas: 

General Syste-i Theory
 

Comun ica tLic-z "heory
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MaIteUitUcal Pocxjrammuitg, uCctrol and Optimization 
Artificial Inti-Migume 

Infonution 'Teory and Coding 

Autoxata rj .lo] and CQ,.utability 

Cczputer Organization and Design 
Data Processing, Coqutor Prograznming and Applications 

It has strong activities and inte-resLs in all but the fourth 

and fifth, were it is sx1 mcihat weak. Present a',d future visitocs 

are being ,csd to a;waken intorect and reinforce thje Frc'jra- in ­
those areas. Thc lM t to, thcugh very Ixi.ular wit!- students, ­

suffer frza the lack of cualified senior personnel to di.rct 

research and suxoervise doctoral candidates in their theses. W'e 

shall reurn to tnis point in part III of this dourant. 

C. Prcsent Facult, 

1. Full. time 

N -TcIntzrcs tz 

Cel-so de Renna e Souza Logic, Gmae 'Thory,Stoncr ", ic 
(Ph.D. ,Lruv.Notrc I)ano,1965) Processes, Auto..ita, F ,nv; 

Ldnguag'_s 

jn.=ran:to L. Pareira ystowms 11cr-y, lo;:17r.eaa Zyz 

(Dc.1Rng. ,'?OU]OL',Q, ]959) taro, :,ultivariabae Systtir, 

Nelson Ortegoa da OrJWia Systrz° heory, Control C%'­

(Ph.D.,Univ. Calif.,1966) Matharatical Progr-nmning, -

Optimization 

Denis Pranra Laite Pmirrmi gnJdguinges.s,' r1rns 

(I .S.,Purduu Univ.,1967) tort,# Oi,2rating Syurans 
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b~czT~Tntcros t
 

Lulciano Pereira Prognrzning La-nguaccZ, Simla 

(Dr. 3M2 cicle, Univ. tion, Artificial Intcilig3noe 

TMOuluz, 1968 

lHeni I riet utwTatic 'Yxn+rol, Cacr~iter 

(Dr. Ing. ,Univ.Parisj 1968) Control of Indu.stria1 Processes 

Shankcr P. IRhattacharyya System -Thc-ory, Contryol Syisteisr 

(Ph.D. ricxi- univ., 1971) 

Andrea 1(1t-shc Autirata Theory., Uccb-oic and 

(Ph.D. Rodiestor Un-iv. ,1971) Top-ologxical TedC14fliguC3 in 7neo­

3xetical, Biolocyl 

Jox L.fl.Rarigel No-to M* Systc-ms The~ory, A~7mtat, ForLml 

(.S.Sc., C0.11-12, Langugs A.o~c~1966) ~rea 

Da~rtro A. 1Wiro Systeas T;)e-CiY, cLcxCr't SY 0 Wn 

(4.Sc., COIJI-T". 1967) qptiiizat~ion 

Clovis C. Gonzara Syz tc. Thcory, laheni-'aic 

(M.Sc., C01XPE, 1970) Progr.a.dng, Cuntrul, %'tL-iza-

Luiz I'.L. Logcy ()Autria Lheurl, Form: Langua 

(HLSC., QX'P11E, 1970) ges, Opti a'i'on 

Paulo A. Veloso *)System, Thcory, Pvurawita, Fi'r­

(?.Sc. ,CQPPE, 1970) imal Lzmquarcy,3, Cuanutaticn 

Jdbi L.M. ca*oia ()System-, Thcory, flatfrmrvt~cal 
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Narnn Interests
 

Ivan da Cosfta Marjes (*brcursive Vunrct~owiq, Autcxi-itca,
 
(14.Sc.Univ. Calif., 1969) 

Guilhernm chagzs Voxirigues 

(M.Sc. OJPPE, 1971) 

IRxaack C.2;arinho Persiano 

(M.Sc., (fPPEz, 1971) 

Jaynm Luiz Szaarcfiter 

(M.Sc., WPEI 1971) 

Jose Antoniuo Ortega 

(E.E., PUC-1-I, 1969) 

Pedro Saleriiauch 

Y-ra-r VA-anna- e Siliva rimho 

(:.Sc., cXDPPE, 1969) 

Rna 1 iguuacios, SXLcrtific 
WI-nag~uicnt of Ca-'Outaitional3 

Systans 

Ojxerati VIC Sy'stxem, C-1ipi lers, 

Artifici&1 Iiitclije!non. 

11m.aic.~r;wing, 

OpUia cuatrol, Vutaumadcal 

Data Proccssing, QQ---p~tiInq 

.Systaam, Irffonwition Ratdie 

va]. 

?ISathcrnftical Pr;rau.!ttng, 3a­

thawitical Ecnouc; 

Ca.viJers, )jcr-- n:; 

()Autcxrita, £corrv2 L--mmte~1cso 

Porrdng ncc 

,()On leave, at km.rjcan UniviorsitLas wor':ing tc:arcd- Ph.D. 

degree 
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2. Visitin2Profossom; 

Name Interests 

William W. lia:71 Circuit Design, iultiterminal 
(Electronics R-searci Center, Systcs, Ccmriutcr-Aidad Design. 

Mass.) (April 26-July 4, 

1970) 

Stepnen Colez Artificial Intelligence, 
(Stanford esearcai Institute) Carmutationl Linguistics, Pro 

(7/10/1970 - 10/10/1970) blem Solving Stratcies 

ArUur Gill F1,nte-State Lac.iines. Fonal 

(Assciate Prof., L%-dv.Calif.) Idn-uagcs. LAfor-tLion Thaory 

(July 10-August 10,1970) 

Pravin Varaya Larjc Scale Prc ,r.-a.g Prcbl cm, 

(Associate Prof. lhnwv. Calif.) Differontial G:T7s, Identificatica, 

.(9/10/1970 - 12/10/1970) E:tii.aLion wid Stociastic &ia-

Control. 

rt. R1ab a Application of Cr.uter--s to i'.li 
(Automation Rcs.Inst.Budapest) near S4stcrz 7rnalysis 

"(8/10/i970 - 9/10/1970) 

Frdno i'ruparata Information and Code '1heory 

(Dr. Igng.--iv. of ai, 1959) 

Riciard Sacks Operator Theory, Grarh Theory 

(Ph.D Cornell Univ.:1967) 



3. Technial(Cbr_,-iatoc) 

Pierre Lavelle (Dr. Unv .Toulouse, 1970) 
Gerald B3ancn (Di:. Inacj. Lbulcuze, 1971) 

Do Caruter 1'aciliti-es 

Studznts have easy access to ie MI T11-20 and Ui.I T11-03/.2-30 
analocy Czqr1if-ex-s in tho "La1orzitxrio Ole Autafucao e St-Ixlnia~ao daOS" 
temas" wnd to the IA11130 dijitll S3ystcx4n ill le 0.l1A1~ic (Xcl 
tion D~ivilsion: a M:3 6]C/40 diq.~ .Y;teu i~n a~ vcry cv-le f icrni 

gura tion was jpurc dc d and I s in Cx_1kVdL.-,Oi in-~ ILc 9.S,11C 19 ".e 
addition -, u~l2tz2snJtnmirjal! i-s undlr '2',witl;-vt-;!1 iirca 
dy in ojx-raLion. '1'AiG Prcxjri-ai ir, pr 5il1g tal.z;O .~l:_-s aituv: for 
researcii In tLiii-tsharinq a~nd rc4 ~~.mrtol , zuind a 1ar,,;c--i(ci 'e 
hybrid c....tcm1, for res:eztxrcih j stc , Simub-tti!i cuidPrc(s: Conitzo1. 
These>- faiiics oho1o1d ix, sufficient in ieQ riar future. 

E. Intiractiofl with othcr Pc~sad1~tt'n 

Sin~ tc~ 'z;t~ax Cc -o:r Sicncyxs ciru inrerdisci, lincu­
by iatirc, Uic'zj~.r intecrac'tnstrij~GLith* lectrical J> cqi 
neeritngy (Oc' a,;uaLans Thccy; Cwntrol rThcxwDiY jca1 czcntro 
of electric :-uch~icz ard pi:r systcunz; Floctmonia;, Jin h 
realization of x L<Lscrcwu Lnd cowiuiuou-s.'~c~) ic~tc 

gramng, Sinulatic) ; 13icn drorir (ri~ .iw n ~. 1 ~i~c: 
of parL; of and iritoracti-cnnL orcny livIivj orrjaii.-;); 6Cmwica 

nical and pnecz'atic 'sc'setc. 
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One (f the educational policies of the Progrim is the exhan 
ge of infonation aing researdhers. %hishas bean acca.lishcd 
mainly through invited talks which are held weekly. All gradua­
te students are required to attend these talks. This interaction 
has been ,-ost benefitial to the students stimulating their arn 
research and broadenning their views to other areas of study. A 
ocplete list of the talks is given belm: 

1) "Ccuputer Progrzr for Dimensional Analysis", W.W.Happ, Electro 
nic P_sarch Center, Imassachussets, U.S.A. 

2) "Curricula for a Cm.puter Scienoe Program", D.Catian,W1aterloo
 

Uiversity, Canad&
 

3) "Nodal Controllability Structure of Several Variables Linear
 
Sistemns", Porter, Salford University, England.
 

4) "Numerical Control of Machine-tools", J Vkebe, Tddo Lnstitute 

of Technology, Japan 

5) "Approxiiiations and Functional Imalysis", J.A.I3arroso, O)PPE-

UFPJ, I'ic de Janeiro 

6) "Pro)lem Solving fochniqucs in Artificial Intelligeno3.", L.S.
 
Coles, Stazford R.. searli Inmtitute, U.S.A.
 

7) "1 -raticr, ofr SIets 'y* Di ferncc '*P.atiocr",E.S.Page, !I.i
 

Cestle University, England
 

8) "Ldexicogra-iic Ordcring", E.S.Page, 1ew Castle University,
 

England
 

9) "Discr 2te Optinizati.on", E.S.Page, New. Castle University, Englard 

10) "Peseardc Activies in a Co.x-putr Science Departmnnt", EE 
New Castle University, England 

11) "Fnib-t--e .all S eqnLial cndhe", A. Cill, Uni ... ito 
liformia, Ferkeley 

http:Optinizati.on
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12.) "Topics in Fonral tLanquages heoty", S.Teixeira, C.N.A.E., 

Sao Jose dos xs, Sao Paulo 

13) "Panel Discussion on Cc utor Scienoe Curricul ", National 

Acaderdc of Science Cc~nission, 1.bderator: Celso de Renna 

e Souza, COPPE-UTJ 

14) " hnat are 4arieiatical '4odels and ",atShould They Be?, F.Harary, 

Michigan University, U.S.A. 

15 "Hybrid Ccanyxtation", J.Lutke, Telefurken, Drasil 

16) "Industrial Process Identification and 1His Utilization in. 

Ntzerical Control", H. A.ardietta, C.E.R.C.I., France 

17) "Hybrid Ccrmutation: Problem.s and Applications", A.Casteleyn, 

E.A.I., U.S.A. 

18) "Autanated Assii-,ent Indexing", b.A.M ntgwry, University of 

California, U.S.A. 

19) "Theore-s Inversion: LZargrange, Dirichlet and Pbuth-about 

Stability", P.11agedorn, COPPE-Ul-TJ, Rio de Janeiro 

20) "Fuzzy Sets aid their Application'", J.P.Jacob, .L-'-San Jose, 

Californzia, U.S.A. 

21) "The Fcrrcstcr Ddol of a City", P. Varaya, University ot Ca­

lifornia, U.S.A. 

22) "Organizaticn .nd Researdi Prograna. uZ the Laboratoire d'Autwaa 

tique et de se Applications Spaciale3 du Centj:e N'aticnal d­

la Recherdie Scientifique", G.Giralt, Sub-Director of "IAAS", 

CURS, France 

23) "AProgram-ming Language AP'L, the Teleprocessing Language", P.J. 

Lavello, COPPE-UJPJ, Rio de Janelro. 

24) "Ccriputatonal Cnr.e:'it,, A survey", R.:4.:(arp,Liversity of 

California, U.S.A. 
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25) "Topics on NUtwork Queueing", ,.L.Disney, Univcrsity of 
miciigan, U.S.A. 

26) "Possibilities of (terational Peseardh Applicatons in Brazil", 
A/.R.von Ellnrieder, I.T.A., S.Jcs5 dos Cknpos, S.P. 

27) "Stztistical DecJsion Theory", S.E.G.Barroso, I.T.A., S.Jos6 
dos C(apos, S.P. 

28) "lUiniiocmuters", P.J.Lavelle, )PPE-UTRY, Iio do Janeiro 

29) "Analysis of Traffic Fo0* in Signalized Arteria", F.P.Pre-parata, 
University of Ilhinois, U.S.A. 

30) "AP Ap.proach to Large Scale £)ynanical Systems", R.Saeks, Notre 
Dam University, U.S.A. 

31) "Sntll Size Comuters", B.Gerbae, !i do brasil, Rio de Jareiro 

32) "The Icministration of a University Ca-uting Center", D.F.Leite, 
WOPPE-UFMJ, rdo de Janeiro 

33) "A I-bd.rn .nic. uter", !.Fa.y, 4.Luret, :M.Morlo, Camagnie 
Internationale pour L' Info --naticue, France 

34) "Peal Tine Classification of Hiand.ritte n Script "rdzG.M!.-
Miller, thiversity of Calilc...a, U.S.A. 

35) "!Mbdulatizat!in and ENnctional Standardization in Dicgital 
ysteus", F. P. PrepardctL, University of Illnucis, U.S.A. 

36) "AStudy of Pa ater EstThutca ? ~lcroz fcr --i--pt-v Iden­
tification in Real-Tirm of Linear Processes Disturbed by a 
Correlated Noise', G. "anon, C)PPE-UFPJ, 7.10 do Janeiro 

37) "Bayesian Analysis for the I:eiball Distribution", D.A.Bogdanoff, 
Cleveland State University, U.S.A. 

38) "Electrocardiorathy fran Le D-gineering Point of We"', F. 
Glyns -pan, WPiE-UF9J, PIc de Janeiro 
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F. Courm;us 

The oourses vinidc vhore offrord to tohe students by the staff of 
the procjram, since 1970 listed %.,ii nam of the re.ponr;able.are to 

1970 

ES-101 - Special riopics in Systrin Enginering Ilapp 
ES-201 - Special Tpics in Systc Lncginccring Varmya 

ES-105 - Special ProlLuTr in Syste.-z Uginecring Varaya 

ES-ill - Foundation of Cneral Ly:3 t Teoryc Iqes Pereira 

ES-112 - Linear Syst. imalysis Range]/Rit~iro 

ES-113 - ParaTetric Ccntinuous Linear Systan 

Analysis Lopes Pereira 
ES-121 - Discrete Stodiastic Proazsose Renna e Souza 
ES-131 - Ca.mmication Syst-m- Coutinho 

ES-132 - StatisLical 'hhor, of Cc.:i.n-ications I Coutinho 
)JS-133 - Statistical T.., joz f Cc:ruications II CoutLhho 

ES-141 - Linear Control Lyswacs da Curj ia 

ES-241 - Opti:ial Control Syst,as da Cumha 

ES-144 - Linear PrograriIng SOhec tV-t 

ES-145 - .n...ic.i Gonzaga 

ES-243 - Niuirical -Iethods in pt:mization Re3strco 

ES-251 - Artificial Intnlligenre Coles 

ES-261 - Infonration Thc, on,rookinq 

ES-171 - S..itding 'Theory Legey 

ES-172 - Sequcntial :-1,cines LeguyAeloro 
ES-271 - Fon-al Lzmgua;es Vclco 

ES-272 - Linear S--aucntial "L.ciines and Aplications Gill 

ES-173 - Identificat-.cn Problem in Auturata "eoiry (i 11 
IS- l - Introduction to Co.q ut-," Science ]dri 'jes 

ES-102 - Coijouter Organization Pereira 

http:Identificat-.cn


'ES-191 - Programiwng Languages Franga Leite 
ES-192 - Corpilers Franga Leite 
IES-193 - Data Structures Pereira 

1971
 

02S-711 - General Systems 'Theory Lopes Pereira 
06-741 - Linear Control Systems Da Curha 
OOS-714 - Introduction to Linear System Analysis Gonzaga/Rangel 
0S-730 - Intrxduction do Peal Imalysis/Calculus 

of Several Variables Persiano 
COS-761 - Introduction to probability Theory Araujo 
ODS-746 - Ot±'r:=zaticn I Ribeiro 
O3S-710 - Abstract Algebra for System Engineering Rangel 

COS-771 - Sitcling 1heory Sandr 
0S-081 - Introduction to Digital Computing Dam 
COS-791 - Progran.g Languaces Rodriguas 
0OS-734" - Elements of Cax2ex v riable Ortega 
COS-713 - Pararnetric Continuous Linear System 

Analysi s Lopes Pereira 
COS-712 - Linear Systa-ti Inalysis Gonzaga 
02S-727 -Fourdatio.s of aet*:or}., Theory Saecks 
COS-742 - Cptii.4izatien II Ribeiro 

S0OS--722 - Continaw sOsS-odhasti: Processes Bmaxi 
COS-721 - Discrete Stc-.iastic Proce-sses Ara~jo 
03S-726 - Coding anc Iniormaton Tnec.r Preparata 
C0S-720 - Graphs; Nez.;ork nd ltroidN Sacks 

CaPViter Otx: ir-aztien I Pereira 
OOS-793 - Data Structures Rodrigues 
0OS-792 - Translttoxs Salenbauh 
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COS-801 - Special Topics in System Engineering Preparata 

0)S-785 - Operat.hig Systns Lavelle 

OS-081 - Introduction to Digital CarQuting Szarcfiter 
COS-748 - Nuerical iktnods in Optimization Gonzaga 
0)S-845 - Filtering, Estiration and Prediction Banon
 

COS-841 - Oothal Control Systezs Bhattacdazyya 

0S-751 - Artificial Intellignce Arau'jo 

0)S-771 - Formal Languages Kitchen 

0)S-782 - Ccnmuter Organization II Pereira 

0)S-784 - Teleprooxessing Lavelle 

0-785 - Oj>erating Systrms Franca Ieite 

OOS-701 - Special T6pics in Systm Engineering Marcetta 

COS-031 - Special Topics in System Engineering Bhattadhaypl a 

C0S-794 - Analog and Hybrid System Simulation Babary 

G. Presented -M.Sc. Thesis to the Program' 

Here are-li's-tzd th2 e.i. pr --vented to the Syst is Enyince.'inq 

Program 

"Ridu;Fo de Alguns Problc-as dc Contr6le tirm a Proble7as do.P_ gra­

ma;_o Matpi-atica", Clovis Cac3ai Cc.cnza~ga, 1970 

",acro Facilidadcs para um :ssrbler", Jos6 Paulo Favilla Lc1o, 1970 

"Lin D sacc laT-cnno Canoni.co para Sistc.ias Lincares I.iltivaria'veis, 

Joao Luiz ;hurity Sza6ia, 1970 

"Doa sigao Alcgbrica dc! Sistc.,,Ls Causais Aditivos e .ult!.liirares" 

Paulo Augusto Silva Velloso, 1970 

"Ect do de Prdblj-ras de ''ransporte n P;de ocin Fli(o Din&.mni", Ronal 

do Cesar ,,arino Pursiw-io, 1971 

http:Canoni.co
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"Sistam~atizaq5o do Prooesscin-nto ce Dados - Aplicagao en, iLutacrnSao 
de Ubitea - Jamul. Dlutz Sz.rcfiter, 1971 

"Estudo e Inm,1anta;o de una Cox.ilador &,ZOL", Gui~ocn Clhagas 
Rodrigues, 1971 

H. Prepentec] II.Sc. Thesis to OtherPrcrjrars at COPPE. 

Here axe listed all the thesis pjresented to other OPPE Programrs 
where thea C=, mter vm hea~vily ur'ed 

*6Alguns '17-1todos de Otiniizac-5o em Siste-as Discretos e Continuos", L.F.L. 
legey, Lutz Fernando Thureiro, -COPhE-UlF?J, 1969 

'$Jod&lo de umn Sisteina de Remujxragc, de Infonrac~es. Problenmas Espiste 
ml16gicos e LnU Isticos Associados", L.R.B.dc Oliveira, COPPE-U-J, 
1969. 

*'Sare a 7-utcin-ltizac~o da Daterminac ao de Linhas do Influ&cia e no 
taria~s cie Esforqo3 am Pontes", C.H. 11oldz, CXPPE-uFIr, 1970 

'I4S&odoz de S-'Intese em Mcecani-q-.u", J. !asc-Lkich, G.)PPE-UFPJ, 1973 

"Procedjtieto GCuxutational' d.e Ui1culos e OtirLizacao em' Transfor;*aco­
res dr- Corront. Estuclo 0Co.-para- ivo entre P1rcjo toG cm Enrolx!%-tos 

em CoDre c Almuao", J.F. Quaoiroz, XJi,I-uT,-r 1970 

"tIkxialos Estix-5sticos para ?;ai51ize e Simulagao de Sequincia Ifidrol6­
gicos", D.?I. Olive, 02)PPE-L"FRI, 1970 

"Ott-dIrar5o do Projeto de Sistcnu de Telcocnuicaq5o por r1repoDct5ofl 

IE.H.Silva Fiiho, manP-UpJn, 1970 

"0 iluLodcj COos r1~~~finitos. j',MAx~ntos Tc6ricos, trA.~c~o 

Aplica Zus C~&A~~sce Cc Elasticidr-de Plana", A. de 1'a.­e Placa 


ccnells cX:'?-LTJ,1970
rr~, 

http:L.R.B.dc
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"Siwmilac-o Digital do ::.,5uinas Sitcronas", A.B.Dinarte, COP1PE-TFPJ, 1970 

"Umn 14. txoio de iMedi.6co Digital do Perloco dce Um 1Pator-:Nuclear", S.G. 

Mundim, OOPPE-UFrPJ, 1970 

"DotcrninaqZo do Linhas do nflu"_-ncia, Atrav6s do Caqcutador Digitil]. -pe­

lo 1.15todo das Defornma s ErLostas", P.J.Sarkis, O)PPE-UFI'J, 1970 

"Pn5lise por Ccutadores Digitais do Estruturas Prticularas no Espao, 

can Elaomnto de ScZo Vari vel", N. Marene 'i]lic, 0PP1-UV.J, 1970 

"Analise de P6rtieos Planos pelo 2;6tcdo da Divisao do Estruturas em 

Subestruturas", L. F.-. Mnteiro, CDPPE-UFPJ, 1970 

"Una Investigagao Digital do Estabilidade Perman-nte de Geradores Sin­

ci)nos", S. Carneiro Jr., CX)PPE-UFPJ, 1970 

. Pcxnt Publications and Monxra;,hiis 

Here are listed the puications and monograpYies .rittxi by tJo 

staff of the progran zand a]ho by otiher r.wiv-hers of the staff of CLOZP 

hlore the application of czuQuting is relevant. 

"Etude cet Fealisation d'um Calculateur StaLinwe a Courant Continu", 

A.L.Pareira, These for Doctor's degree. Universite de Toulouse. 

Toulouse. France. 1969 

"On the Intprest of DisciplLned Lction on Conceptual C.heronte Critcria 

in Dealing With Several Prcblc:s in cxIenm Syst-, Theory", ).L.Pcreira, 

Proocdinga of the First 4'nalysis of Largja Scale Systa:es. Edited by 

tMh Institute of Infonation Theor and Autamtion of t;he Czedcoslovak; 

Acad-j.,y of Sciences, "1ra-gu: Czac*.oslovakia, 1970, PE-I.PE-2 
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"Reflex6es z bre a oV9Wo d Coertcia Conceitual a sua Ih'ortuncia 
no Estudo dc AlUms Problemnas D;zics dc 'i Teoria Unificada de 

Sistewis!', A. L. Pereira, CUPfE-UFRJ, Rio de Janeiro-D-13!7SIL 

"On recociling Hartr ains and Shannon", C.R.e Souza, Second Iie.-ail 

International cferanco on Systan Sciences, Honolulu, Hawaii,Ja 

Ouary, 1969 

"A Theorn on the State 71eduction of Stochiastic I'.acines", C.de R. 

e Souza, IEM Transaction on Ccrnuters, Volun- C.18, Nuber-5,. 

May, 1969 

"Relationships Among Distinct IdeL]; and Notions of Equivalence for 

Stodcastic Finite-State Systems", C.de R. a Souza and R.J.Leake, 
IETE tansactions on Cc.outers, Volume C-18, Ntkrr 7, July, 1969 

"Proba)ilistic Autcr.ata Hith :-onitoraed Final State Sets", C.de R.o 

Souza and R. Sd-ioltz, 1= 1S!.C'rIO.4 o9.4 COGIPLPS, Volme C-201 

Number 4, April, 1971 

"Prcbailities iji Contuxt-fiee Pgrtrws]Gramwrs", C.de R. e Souza, 

to aooear in Informaticri mnd Control 

"Linguagoin IrSIC ixara o (X-ataCor I".!-1130", P.Salenbaucn and ?..O1.in 
doski, IT'A-ngnnaria, Vol.1, n.l, January/February 1970, pagz.33-33 

"Utiliza ao de Seoj3rncias Ccnvergentcs d Prograinaz an Prograr--o Con 

versa", L.L.A.dc Araujo, Remrt to the IICongresso Nacional de Pes­
quisa Operacional, Novenzijr, 1969, Pio de Janeiro, 03. Britsil 

"S~bre uina Classe de Saequ.ncias Convergentes do Programau Convexos"-
Revista Brasileira de Pesquisa Operacional, 1969 

"Un Systr- percttionnel. ,rrdic+.if en i.ultiprogramra-.ion"m P.J.LavelO, 
Dipl~a.e d'2tuudes Approftudies, Centre d ' Infor iatiquo, Toulousc, }-r'4cIx. 

http:rrdic+.if
http:L.L.A.dc
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"Contribution a la Gestion Autmmni mqid'un Ordinato-ur" , P.J.Lavolle, 

7These do Doctorat do IIIR Cycle, lllcult6 des Scicncs do- Toulouse, 

Frameo 

"Tradutor de Linguagcrn Estatistica", Y.V. e Silva F9, CJPPE-UTPJ,Ci)-68 

"OPS')T - im,Sistema do M6toxdos Nixiri.cos do Otimizacib" - P.O.Boaven­

tura Natto, CQPI'E-UF?-J, 19C8 

"Abacos para Dirarsicma-ento ce Concroto Anrado - Fl~g- Caorosta ­

Se(:ao 1Itwiguiar", r.L.L.13.Carneiro, CJPE3-UFrLW, 1968 

"SLIP - Processados de'Listas Sjtia" R.W.-Ieest OPPE-UFRJU,168 

"TRR-Calculo de Dstilac do stuzas para Ca-.,utadcorCs 'Iuticm-,onentpcs 


de Peguca Capacidade', A.A.Rcada, XIPPE-UFRJ, 1969
 

"A AnaJhi's de Vigas Con-ti'nuas par Ccutadores Digitais", A.de Vascnn­

cellos F9,, CD?-PL-UTIRJ, 1969 

"A D, rDigitais", N FV,A- rticcs pxr CaTputadores A-e Vasomnoll,:s 

CDPPEt-UFP.J, 1969 

"Enisaios Triaxiajs" - R.D.Gaudu and A.M.Mahe, CXPPi-{iT'J,1970 

"10 1l46todo aos ELcirctos Pinitos. Eundarrentos Tc~ricx, Autam'aUiz. o; 

Aplica9)es a Prol1e-ws' de Placas e do Elasticidade Plaria", A. do Vas­

cmolios M.., CXPIIT-UiJ, 1970 

"Uii 1.6todo dc Slntocso de I'lecanismis Articuladoz, Plics, Basnado ras 

Propriedades do Centro Distaritnoo do irota-Eo e do Pblaxento da Con­

tr6ide !l5ve1 S.ro a Centr6idoe Fixa", J. Nascikvichx, COPPE-LTPJ, 1971 

"C61culo ?Autaci;,tico clo iEfeito do Vorito en. il-struturais do Edifico" 

fl.L.L;oriano, O?'-2R,1971 



22. 

"Anlli.cc iior Ccamutadorcs do i'6rticos 'l'lanos ca- El-ontcs de 'ixo e 

Scig(io Vari'ivel", I.G.Souza, X)PPE*-UFPJ, 1971 

"Analise de Marcos con Nudos Plgidos por cl Mkodo de Division en 

Subcstructuras-Fonnmlation .atricial-i\plicacion a Carv)utadores Di­

gitales", L.F.R.Montero, WP'PE-UFRJ,1971 

J. Sources of Financial Su.port 

The main source of fur.ds for COPPE is the Banco Nacional d L)esen 

(Lt'DL). The progri-r' of Technical Assistano;! ­volvbuemto Econ&ico 

(OCA, Fulbright, rockfcllei, AID, and Ekuropean Countries) contribute 

with qualificd personel. Funds for research and scholarshir.G- c Me 

fron the Conseiho Nacional de Pesouisas (C,l), Coordenaa-o do ?.zrfei 

goaminto de Pessoal do ,ivel Supcrior (CAP" ;) and the 11inist6rio das 

Relacces Lxtcriorcs. Tie U.TPJ contributes to the e.-enses with sa-la 
rie,~ritwzie -.z u-p.ies. 

4.111. Present Needs, plwns wd forecasts 

In the Cu-.Vuter Scier.cc area tne. ist pressing present need is 

support in teaching an% ieseardc. our present facult. in the area is 

cmiposed of young Iin -.o have just received the :4.Sc. degrce and a 

few young doctors. Therefore there is need for smnior personnel to 

suport them, in the sup-arvision of M.Sc. thesis rcsaar:i, teaching of 

nmre advanced courses and to supervise doctoral researci. We 'ould ­

need at least one senior rr-.ber and thiree more young Ph.D's in the ­

areas listed belm 

In bhe maIiiv caid long ranges, the needs of tie co'ntry will 

certainly be felt. Practically in all secLors of the b'razilian econa..m 

ticrc are .u- :.azzcs :f data to be procc-scd. For th s purposa, sipe­

cialists in large file organization and data base processing should be 

fonw-d. 

http:Scier.cc
http:Anlli.cc
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A knailedgc of omputer organization and design would provide the 

basis for the develog.nt of the clecronic inustry in =-.-uter owim 

ponents, peridieraIs and eventually oo).ptuters theselves. Scme steps 

in this direction ha.e already Lbeen taIten. 

Operating systam should he studied because of the increased ­

application of ca.iuters in c nicaticns, in procass control, and 

other uses; large scale Cc--.uter Cumtrrs an rx-ing nstailed in ever 

increasing numycrs. Since, jxecause of ecncrmical picssures, the ­

omputing po.:er mny tend to bLccaw centralized, opxratirng systa.s -. 

vlichi will pnmxrit reirote stations in a tiIa-sharinag r=ade will be 

needed. lFurther develor-.cIts may include te canmection of large ­
cmuters in a national ne-.m_.. 

The area of .ta.-ata TLheory and Camputability is rcasonable ;ell 

served at oresent :aitb. one Full and four ; ssistant Professors nc. 

working tv.rardz Ph.D. degrces abroad, and courses given by short tenn 

visiting profcszors. T.e i tion of a .7scciate Professor in Fomal 

Languages should bz sierc. 

Thne arce of Infot.ration Thneory xnd Coding is badly served, with 

only zrarqinal interest of tnra faculty I.emi-rs. cme coursa, hve 

been giver, recent]L} by visiting p)ofessors. A professor with a Ph.D. 

in the arcz3 is nyx-4L nee . to s.U_ theze and foster ir.terezt 

on the subject. ;t least tiree Azsistent Profesor .:ould be nzx-/ed 

withLin the ne..t tur.e years. 

Inter-st in trtificial Intell-ieeoe is cnite high, and has .ceen 

increassed with t*- preseiioj of Prof. Stepen Coie~s, frm the Stanford 

Research Institute, on a 3-,oxinth AiD contract nd Prof. rz'Aco Prepa­

ratia from, the Universit of linois; : caro with su!ort fru i CL q. 

To continue the :ork started by thcmand by s.L-p.rofessors in the ­

staff, at least t..o ma.bers at the rank of Assistant Professor or 

higher for appointni'unts of at least one year each ',.ould be needs. In 

this areas is a ro:'sai. lity of uci.ng s;x:cia) J.p:,_znt, for whish fndz 

muld be needed. 

http:develog.nt
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Amng the first three areas the w.aest is by far, Cam',i.:Acation 
Thcory, w.here our only coursas are being tau-ht L, part-tie faculty 

rvWxx, not listed in the above faculty list. To increase the 
activities in the area one senior mnsber with a Ph.D. degree an two 
assistants would be needed. 

I the end of 1973 Prcgran should count with about 32 (thirty­
two) full-time faculty nwbrters, roughly distributed as: four to six 
Full Professors, six to eight Associate Professors, fourteen or less 
Assistant Professors and six or riore Instructors. The ezp>ected incrca 
se in next few years is su:-arized in the table. 



TABLE II 

1971 1972 1973 1974 

UIJ --R OF STUDII 1S 70 3-0 140 150 

LL PIO SOrs 3 -. 5 6 7 

>4
E SSC el PrOrSSO1S 5 7 8 9 

C- ASSISL7,NT PI"FI.SSOI S 10 12 14 16 

INST~i4COIDS 6 8 10 12 



COMPUTER SCIENCE AT UNIVERSITY OF SnO PAULS7H 



1, PROCRAGIS IN.CO:PI.TER SCTEr.CE
 

In the University of Sao Paulo there is not single DRa 
partment of Computer Science, but the subject is taken care 
in the
 
campus of S~o Paulo by several Departments in the Institute of 
Math­
ematics and Statistics, Inst. of Physics, Escola Politecnica. (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 En ineeri~.8 in S~o Carlos and at 
the School of Agriculture
 

at Piracicaba.
 

The emphasis varies according to the Institute. At Esco
 
la Politecnica and the Institute of Physics the main activity is 
 in
 
the field of hardware. The Institute of !:cohomics main interest is in
 
the area of business data processing; and the Institute of :Nathematics
 

in Numerical Calculus.
 

An undergraduate curricuium leading to a 3.5c. in 
 CoL:­
puter Science is planned to start next year, at the Institute of "ath
 

ematics and Statistics.
 

Several graduaLe courses are being offered in the field
 
of Computer Science, but so Aar there is no progran leading 
 to a
 
Master degree in Cotmputer'Science. There is a M. Sc. in Systems Engi­
neering at Escola Politecnica iihich cones very near to it, with er.11a
 

sin, in the design of digital systems.
 

A Coordinating Corittee has been appointed at 
the Uni­
versity level to establish the policy to be followed ii the field 
 of
 
Computer Science, and to run the University Computing Centcr.
 

http:SCTEr.CE
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All students in the first year in the area of Scietice aTTI 
Enginearing do have to takc a two scnc;tcr course in Introduction to 

Computer and Numerical Analysis. This arnount to about 2000 students pcX 

semester*
 

In the graduate prograe-ics there is an enrollment in
 

subjects of Conputer Science related fields (Statistics, Operational
 

Research, Applied 14athematics) of about 250 students. 

2. RESrARCII 

Several research projects are being carried on at USP. 

At the Institute of Physics a group is designing a CRT display unit 

V4ith light pen for a lonne)icl1 DDP - 516 Cozputcr and also sevaral 

interfaces needed to concrol the Pelletron Nuclear Accelerator. 

At Politecnica there is work.on digital devices includ-­
ing the de.. lo..ent of a typetnriter terminal, a Modem, a tirner lor the 
IDM, 1130 Colaputer'and a C.T dispi.,yitesearch is also being made on ci,, 

sharing using a }ewllet Packard 2000 syste . At present this group is 
finishing the design and construction of a ninico%puter for control 

purposes. At the sarie departnent there is also a MIicro Circuit Labora­

tory which is capable of producing many of the circuits for digital 

work (These activities are presented with greatcr detail at the annex). 

In the field of Software there are researcherb working
 

in the support of these hardware activites.
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3. CO'UTI:C rACT!.ITIIS 

In the main campus at sao Paulo the University has the
 

following machines:
 

ThM/360 model 44 - at the Institute of Physics. 

Durroughs B-3500 - (this machine is available only 8 

hours daily)
 

IM 1130 - at Escola Polit.Icnica
 

ID4 1130 - at Irstitute of Economics
 

Honneyw-yell DP - 516 at Institute of Physics 

lewllet Packard 2116-B at Escola Polit~cnica
 

Il 1620 at Tnstitute of Mathenntics and Statistics.
 

The En1inlUeLin, Schoul at S3 Calo au6 the School of 

Agriculture at Piraci:aba have an IW1f 11.30 each. 



4. NEEDS OF THE UN1IVER!SITY 

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
 

between the USP activities and others centers in Brasil, through 
 the
 
interchange of personnel and coordination of programs to avoid gaps
 

and duplication of effort.
 

lie estimate that about 5 visiting professors in the 
field of Computing Science, both hnrdware and soft-Are, would be needal 

yearly to implement this prograr-.e. , during the next three years. 
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I"S~wv nr sO PAULO 
'Y n" j - 0".0. P,PLI,'rc::rCAD"P. !.'.G.D IIrTC V z 

-, 2.3. DE SIS'£.': IAS DIGITAIS 

ZNTIRODUCTIO:: 

The Diclital Systems Laboratory (LSD) belongs
 
to the Departrent of Electrical Engineering of the Escola Po
 
lit6cnica, the enineeing collegc of the University of Sao
 
Paulo (USP). It is located on the third floor of the Electri 
Cal En. ineerina 2uildinr at the Cidade Univervitiria, a 
large campus on the scuthern edge of the city of Sao Paulo 
The LSD is the focal point of digital conputinri, both hard­
ware and soft'.are, at the Iscola Polit6znica; and is res
 
ponsible for both andergradvate and post graduate computer 

courses.
 

PMRSON:iEL: 

Present, the labratry under the d.rec­
tioni of Dr.Ant'onio !61lo Guerra Vicira is staffcd by about 
fourteen en-ineers (eight wior):ing on advanced degrees), ­

twenty undergraduates on part-tinc salary (called " esta±a 
rios" or apprentices), one secrctary and seven technicians . 
Through corresponcence and vlsiti, the laboratury maintains 
contact with like groups in universities abroad.
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It is also custo;,ary to have rore direct collaboration fror.
 
abro,,d, for e::a.ple Glen G. Lancdon,Jr (of II'| and Ph. D. 
from Syracuse University) is presently participating in the 
group as a visiting professor. 

EQUIPMENT:
 

The laboratcry was starded in late 1968
 
with an IB: 
 1130 ccrputer. Since then a Hewlett-Packard HP
 
'2016Bwas added. These systcrs, which include dishs, tapes 
and line printers, serve all the Escola Polit6cnica, the 
university in general, and in certain instances the coM­
mnunity (industry, and state and federal organs). Recently­
installed on the !'P.OI6B is the A.SIC tirc-sharina system. 
Also within the laboratory is a shop for raking printed ­

circuit cards.
 

THE UI:D'URGRADUATE PROGPJ1: 

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 tha " 
com­
puter science" option. The corputer science option, recen­
tly approvcd and currently being phased in, will provide
 

courses in systems architecture, secucntial rachines, si
 
•mulation, riatheratxcal prog:ar.-in, information structure,
 
and reai-ti.ne syste!s. "11 rE gradutv5 rceive a course
 
in progra.ing, and all stu'ents of thcu 
Escola Volit6cnica
 
in their second year, receive a course " introduction to
 

Computer Science".
 

http:reai-ti.ne
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POST'- GRADUATE PROGRAM
 

The Laboratory participates in the master's
 
degree and doctor's degree programs of the Escola Polit6cni
 
ca. Within the rE Departrment, a graduate student ray chose
 
a core courses" in " systems engineering" (rore software -
oriented) or " 
electronic systems" (more hrrd'are-oriented).
 
Personnel of the laboratory give courses encor'passing
 
switching theory, computer design and micronrcarar.ning.( in
 
addition, graduate courses -4n autonata theory and formal
 
languages are taught, by prcfesscrs not directly associated
 
with the laboratory).
 

The laboratory has the r.eanL to provide sup­
port for the master's and doctor's theses in the areas 
 of
 
peripheral and 10 interfaces, logic design, software, and 
progr&nming. Sere of the rister's thcnic tc-Pics are covered
 
Sn the next section.
 

PROJECTS AND RECENT ACTIVITIES:
 

Master's thesis projectr rclude an efg­
line plotter (Calcomp) fed by an inexpensivc- card reader
 
The IB:I 1130 plotter attachment is very slow, and the re­
solution of this bottleneck involved a combination of 
hardware and software. 
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Another project was 
a "modem" for sending and receiving digi­
tal data over Brazllian telephone lines. Another Piaster's 
 -

thesis concerns the modification of an IB1 Selectric 
 type­
writer to convert it to a terminal fed by the modem. 
 These
 
last two projects -.ere key points in a booth at 
the " First 
Congress of Applied Technology to Higher Learning " held in 
Rio de Janeiro, where the attendees participated in remote
 
" time-sharirg" via BASIC and ordinary S~o Paulo-Rio 
 tele­
phone links to the !!P2016H. This system was demonstrated to
 
President !16dici in July 1971 during a visit to LSP. 
 The
 
technology used is the printed circuit (pc) card housing com­
mercially available integrated circuit DIP's and 
 discrete
 
components. Another project concerns a "display" for the 
 IB". 
1130. The Ml 1130 is 
led to believe it is actuating the
 
Calcon.p plotter attachment, but the signals actually 
control
 
an oscilloscepeaisplay via a specially designed printed cir­
cuit card. Also, a real-time clock attachment .as made for 
the IB: 1130, usinV the came pc card technology.
 

At present, n-ost of the people affiliatec ­
with the laboratory are involved in one way or another with
 
this project.
 

THE S:ALL CONITROL CO.MPUTER: 

The small control computer project has *done
 
much to unify and calevate the "esprit de corps" of the gra­
duate and undergraduate compliments of the 
laboratory.
 



Tho architecture was derived from the graduate students then­
selves out of a series of horework assignnonts in a computer 
design course. The machine is relatively small, with a main 
memory of 4K of 3-bit words. The data flow is essentially 
bits wide, binary, as is sirilar to that of many mini's. The 
XO bus is also relatively stanCard. The :r-plenentation of the
 
architecture into logic diagrars was done by the graduate -
students. The problers of the conversicn of the logics to p.c 
cards, including lay-out, drafting, phctography, the cher-ical 
processcs, and soldering require 2razilian solutions as 
 many
 

off-the-shelf" iters in developed countries are not easily 
or readily available in Brazil. Interface cards for 10 ,evi­
ces are being devised, as well as for the manual controls.The
 
problem of " powering, pac}:acinc, and cooling" are being faced. 
Components for the control panel nust be selected. 
 Testing 
proccdurcs at each step (DIP's p.c. cards, card racks, ctc.
 
must be devisee. At the other end; 
items such as docur'enta ­

.tion programs, wire-wrap listincs, siralatLion at two levels 
(zmicro-opc~a..lo:iA ard lo _e;:te,cc.z:on subroutines, an as­
serbler, and application progrars are keeping those 
 with
 
inclinations tc:-rd pr-?rarun.Lng-busy. \pplicaticns for a 
computer of this type include that of a data concentrator
 
controlling slcwer devices10 for a larger systen, cnntrcl ­
ling a testing system, and a "key-to-tape" system.
 

* A long-range goal of thisproject is to pro-

Vide the'basis and infrastructure for constructing a 
 more
 
ambitious system. Such a projcct might pos3ibly utilize 
 dy­
namic microprograring and be configurzle as 
a multiprocessor. 
Such a system cou~l serve as a po.werful tool toward applied -
research into many topics of interest to computer scientists.
 

8 



INTEflCTIOI.)S:
 

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 Nicroelectronics La­

boratory of the sae. wing of the Electrical rnginecering build ­

ing . The microelectronics lab has about 10 x 24 meters of
 

floor space, with corplete facilities from wafers to the finish­

ed process (bonding). Recently, the laboratory built the first
 

integrated circuit in Latin Arierica. The microelectronics lab
 

is providing assistance with sorie of its mask-making capa­

bilitics, and sone of the microelectronics people are learning
 

some integrated circuit applications by keeping abreast of (
 

and even assisting with) the sr-ill control computer project. In
 

turn, the digital syster lab plans to help the ricroclectronics
 

lab in their problems of testing.
 

A strong area of competance in digital systens
 

exists within the Pelctron Particle Accelerator building of the
 
-Institute of Physics. The cor'uter group there has, for the 


most part, received training in the US from corputcr manufactu­

res. An I:,S/360 :Iodel 44 is used to -,onitor the particle ex
 

periments of the accelerator through a 1!oneyvell 316 co.puter
 

employed an a data-gatherer. The system, as yet only partially
 

Iuplemented, requires a sophisticated hard-:arc/software approch
 

since it is intended that the S/3C0 Model 44 also eerve as a
 

general-purpose data processor operating under OS/ 360. The
 

Institute of Physis digital systems engineers, also graduate ­

students of the nscola Polit6cnica, are in frequent contact
 

with the laboratory.
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The Digital Systecs Ldboratory also receives
 
support from the In:: Drasil "Center for Scientific Develop ­
mont". This group has been provided office space within the
 
EE Department, and they help with teaching computer 
 science
 
courses and curriculum development. In 1970, the group help­
ed organize a 2 week computer science workshop.
 

An organization of computer manufacturinr. ­
and using corporations is called Sociedade dos Usuirics de
 
Computadores e "cuipanentos Subsiei~rios (EUCnSU). In Octo­
ber 1971, SLCESU hold a cong:ess at the EE Departrent build­
ing of the Escola Polit6cnica. Cnta ;t was made with 
SUCESU
 
and the laboratory participaued in the tczhnical prograzi 
 of
 
the 3-day conference
 

SUMHARY:
 

The objetives of the laboratory can be etfec­
tively classified fi three broad catecories. One cbjective is
 
the application of computers on-line in control and 
 intt.z ­
active applications, as e::er-)lefied by the "EASIC" svstci. A 
second object is the logic design and ir.picmentation of digi
 
tal syste:-s, as. exCvnlified by the printed circuit card facili
 
ties and the thesi!, projects involving part har:lwarc sole 
 -
tions. A third objcctivc (and the most ir-portart) is. to pass 
on practical kncwleCcje and experience (erived in part from 
the first two objectives) to the students 
so t-'cy may better­
confront the corputer engineering problems unique to 
 Brazil
 
ian industry, as exe.-plified by the wider cxpcricnce given to
 
the han dpicke-d underrraduote "estagiries" and the re-,"y ins 
tituted cc.'purcr science option. IL should 1c noted tha't the 
siall control ccmputer project 'is scrvir.g to re-infcrce all 
three of the laboratories objectives. 

.
October, 197
 

n.G.L 





APPE~NOIX0 I 

MANPO.,R SuRVEY OF COM.PUTER I!1STLLATIO''S 

IN BRASIL 

it.UNIVERSITY 	 INSTALLATIOS 

Sourcel Personal interviews made by CNPq representatives 

Legend: C 	 personnel with B, Se. degree, worKirng primaarily in computina 

either for the computina centre'or computer science department 

or for other departments. 

P -personnel with Ph. D. or H. Se. degree, same as above.
 

trainees in the last terms of undergraduate courses. 

PT - -?arttime pnrsonnel working in irddstry and enaed in tozch-Ing 

activities at the University. 

- universit Les expanding their present equipment. 



" -- - "P 

INSTITUTIONS 

*1. Universidade Federal do Rio de Janeiro 

*2. Pontjf~cia Universidade Catolica do Rio de Janeiro 


3. Pontifjcia Universidadc Catolica do Rio Grande do Sul 

*!.Uriversidade de S~o Paulo 


5. Universidade do Estado da Guanabara 


b. Universidade Federal da Bahia 


7. Universidade Federal do Cear 


G,. Universidzde Federal Flttminense 


S'.Universidadc Federal de Minas Gerais 

11. Uni-.3-rsidade Federal do Parana 


11. 	Universidade Federal de Pernanluco 

12. 	Universidade Federal do Rio Grande do Sul
1
Un.i'iarsidadc Federal de tras~lia 

i4. 	Univzrsidade de Campinas

115. Un;versidade Fedcral de Goias 

16. 	Universidade Federal de Juiz de Fora 


-V4
 

EQUIPMN'T 

360-40, 1130 


1130, 7044, 1401, 360-40 


1130 


B-3500, 1620, 3x1130, 360-44 


1130 


B-500, 1130 


1130 


1130 


1130, 360-40 


1130 


-500, 1130 


1130 

130 


1130 

1130 


1130 


ersonnel
1PGrsonne
 

11 	 17 12.1 ­

3%-500,3 40 I5$
 

5 	 3
 

f22 
 14 	 27 12
 

2 2 
 4
 

2 
 2
 

1 21
 
- 2f4 

a 	 4 3 "J2
 

2 	 ­ 4
 

4 - 10 4
 

4 3 1) i 2
 
- 1 3
 

5 	 5120 5
 
2 	 - 4 

2 
 f4
 

- -~~---­



Personnel 

INSTITUTIONS EQUIP!ENT PG I T r, 

17. Universidade Federal do Maranh~o 1130 1 - 3 2 

18. Universidade Federal da ParaIba 2x1130 4 2 10 2 

19. Universidade Federal de Santa Maria 1130 2 1 10 1J 
f-20. Universidade Federal le Sant Catarina 1130 2 5 10 1 

1*21. E.cola de Ensenharia de S~o Carlos 1130 8 2 25 

22. Univcrsidade Federal de Vi;:=a 1130 7 - 81-I 

23. Universidade Federal de Ouro Prato 1130 2 - 2 

24. Instituto T~cnico de Aeronliutica 1130, 1620 5 3 110 ' 
25. Fundazo Uxtiversit~ria de Bauru 1130 1 - 3 3 

26. Instituto Militar de Engenharia 1130 2 5 10 -
27. Escola de Encnharia i-!aua 1130 2 1!5 

28. instituto Tccnico de Alazoas B-500 I - 3 1 

29. Universidade do Rio Grande do Norte B--500 1 - 3 1 

:;D. Uni.versidade Federal de Sergipe 1130 2 1 5 1 

31. Fundaqa Getulio Vzrgas 1130 3 1 5 2 

TOTA LS !-!6 10'6 317170 I 



2. 11,USTRY 	 •ISTALLATI0NS 

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

general Informations given by SUCESU.
 

a. number of computers installed in Brasil up to Snptember 1971.......°. 630
 

b. number of new computers per year startina from 1972 (Brazil)......... 200
 

c. personnel (see function description in &equel) -- S~o Paulo state only. 

systems analysts total 	 e 
 350
 
senior 	 "153
 

Junior 	 ..... , ........ ,... . . 103
 

trainees 	......... ......... ... ........ 
 . 49 
- progranmoers - total ..... *......*.*............ 336......... °... 


° senior .... ... ... ... °.. .°........... .... 120
 

junior • 
 165
 

trainees .,........ ,....*...°,. .,... 72
 

- operator3 -total..o...,.,°....°..... 
.. ,.. 323
 

" senior 	................................... 
 100
 

" junior 	................. ,,,,...... .. 144
 

,trainees .,..,....,.e..,............. 79
 

d. personnel - Brazil 

An estimate may be obtained by nultiplying. tkie nt-bers given for Sgo Paulo 
by 10, and then reducina the result by 20% in view of the development stage 

of S~o Paulo in the context of the country. 

- systems analysts ........ °. ..... ...... ...................... . 2440
 
- pro*rc a...................
arr 263S 
- operators 2584
 



LL~QU L A f 

Aesunto leaus 
deIIeed
 

Ciomo ce do seu.conhecirnento, a 
SuCcsu paretonde publicax umn
 
anuazrio estatfstico de processamento do dados, dando co 
-
bezrtura a 
t~das as instcalag9es do procossarento de dados,
filadas a Sucesu.ou nao 

Para a obtangao dos dados quo se:;cao usados na publicaga~o

do anuaorio e paxra atuawliza' a posquisa salarial, elaboa­
mos os questi~onarios anexos qtle xpedirmos proenchor de acox'
 
do orn,as ±nstru9goas quo acomp"-nhvn a presente
 

A fim de riante' a con±fidencialidade da parte salarial 
da
 
.pesquisa, iflcluinios umn envelope en branco que devera

Uwado para colocaz' a 

sei'
 
parte B mDdos s8bre Pcssoal e sald'

z'ios. INa LIOV1uga~o dhose envelope, VSa. reccobcra umn com 
provanto 2'ncrado cjue servird- paxa, serxom.pe-r a coiden

oialidade, identifjiuar~ sua fixma 
e aretirar as resultados 
da pesqui;,a As £&L5has B sera-o codificiadas corn e'sse nllne­
ro e as demais corn umn c~digo seqcical que seca" atrThzi­
do A sua ec'rpxsc 

Seu temo dilspendido na resposta 'A's quest~es poderd' 
ser
 
X'Oduzido so V,Sa. tivoi in"o-as tcgu:ntOes Jifn-xmaqoes
 

1Razd~o social da b~mnprsa
lkdereho
 
Rmro de atividr.do
 
Nome dos reprcsentantes junto a%Sucasu,Huiero de empoxr-dos da Enhi-cia, de Sis"Cemas ede Process.-erCxto Qo i.adosValor a~zc~S~ -do -fatwu.arxento min'd:L merLa1talA quanticiado do funcioi'iarioz nos cargoo poosqtui4a­dos
Os Salhorion pDgos - valor c qucmtickade de salhirios pagos por an; civil 

http:atividr.do


on~val de cocolaxjdade e a oxperic-neia dos3 fun
 
c iona'r .oO-o e o qiaot

Dador s5bre quoantidade . end1 ooqiaot 
Lingu.agens~de progranagaot
A utilizagao do cqiiipa:aeint 
JDidoo so8hre o sistema opcracioflal
 

As oitmas "codigo"l nao devergo, ser preenlidas por V.Sa*.
 

A fim de asseguxa' uniformidade, a Sucesu fara"essa cod±'
 

fibagao a partir dos dados fornecidos por sua empr-esa,
 

esse esforgo da Sucesu*,
Solicitarnos bua colaboraqao para.iorn 

fl03 devolvendo, Cu nos avi­2,elpondofldo to~das an quest~bes e 


sando, para retirarmos os envoicpos ate O9A/6fl,
 



I. ?0*iL SL.LJI A8 1 90" 

ATUA[ZAC7. DO AATC) ,r' DA E'1.!Prt-SA 

A pesquisa contera*urna fo~Tha cozm a seguinto inonmagao que 
a Sucesu tern no sou cadastro 

Razao social
 

Radereo
 

Ranio de atividade
 

1Represeiitantes junto aSucesu
 

0 forrula'io tera umn espago para que VSa. Saga.as altera­
900s quo porventura so Lizerem necessarias
 

A1&n'* das inormagoes acirna, solicitamos fon~ecer
 

XItrero de ampregadoe .- Ia ernp. sa 
De sistomas e p~eooessa~iento 
do cdadoc. 

Patu'arnnto (ou xeceito) m~orenboal 
atua.
 
Home da pesca quo fornecou as inforiacgk-s
 
.Data 



____________________ 
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*Analise 

La. "Analista Senior", 

Norinzaliente rozpoflo vel pela dofiniga 0, dco..-Dnp~h-onto
e imlpJantagdao de umn projeto do sistornas 

Na qualidado de iide.c, estaboleco e coorciona o piano
doe xecugao do picojeto, tendo responsabililade do su
penvisa~o tecnica, porvem-nao administrativa),s6brc

analistas e evcntualwn-i.te 6s rzrorarnadores dcsignadors 

os 

para trabaihar no projet-o 

Propoe solucoes e aiteracoes,na rotina operacional das
 areas envolvidas pelo projeto
 

Estiria-so quo a experic~ncia iftcess'ria em computador

se~a da ordein de 3 a 4 anos 

i~b. "Analista Jun j.orl! 

Normna~nonte sob a, supervisgo tz*cnicc- de umn axialista S-enior, procede ao levantanoe aisdoprbea­
surgidos nos siptemas da 6rpre"s a e participado doscn ­
volvimento do suas sojugoes, 

Co~abota corn o Axalista Senior 'na execu9"ao de suas ta­refas 
Estizra-se cn-: a expe:'ie~nei -APOs~ip mccmutd~ 
Beja da, ordern de 2 a 3. anos 

hNorrna1mwnte partic-*p, do levant'amnno e Aa-,Iise 

prcbieomas surridof; nos sist--mas da orntrrc.ca na qat'ge dcc at=ilin Iaoi -IThnaIi doa %da (Ae adquiri-r cxpcra~ncia em analise do sistem-as 

Sob a orientaoao de Uwn Analista Sonior ou Junior, e Pnhgeral -olicitad6 a partZici.nar dos aspoctos Mais Sim­pies do trabaio 

Estirna-se quo, 
a experi~ncia necessaria orn.co)Aputadux.
seja em torno do I.ano 

2,a, Rr-n-or c!±or 

Norma).rmntc e encarrcr,.co do elaborar 0~ prc.&vrarnas cOcmnaiolr dificulaao demtro do tun sistena 

oonl../ 

c 

http:encarrcr,.co
http:evcntualwn-i.te
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Assiota e '-orienta, os dciis prograiradores nos aspcc-,cs do
p~rogrwfaa3, born corno na elabocag"ao da docw-,.ontagfE-o dos 
programas 

Estixi-.a-se quo a experi3"6ia noccs3ria emD cuirputador, seja
da ordm d 3 a4 anos 

2 .b. "lrogramador Junior" 

iformalmente a'assistido polo Proeranodor Senior na elabo-­
ragao do programas de c:aior dificuldade, podendo cntretan­
to elaborar indepondentcnmcnto, progranas rncnos comploxos 

Estima-se uma experienjia necesaria em computador da ordern 
de 2 a 3 aiios 

2. c. "Programicador Trainee" 

Sconstantojnonte assistid. Delos cutros prog,-ramdoxes
tarefas qvue 1he sa-o atrib~.idas, dcsonvolvendo c.,- ger-al
triahallhos do monor imporzi xcia na area de proaramago 

nas 
os 

Estirna-se tma c: peric~ncia 
torno do 1.ano 

necessa'ria em computadox, em 

3.a.1"O)cr (.d"r Senior" 

NormalLuette opera e coaitrola o equipamento de cornputagac 

Prepara o computador para a execugao dos procrarmas e para 
o completc atondbmento aos trabaihos a. serem processados, 

3.b.11Oporador Junior"f 

Normalmente sob a supe-nvrao d.o Onerador Soniorm. executa 
astrea. do operagao do cquipamcnto, quo l ho s."o "atri­
bufaias 

Bstitia-sc uria experiencia necossria, era comDutador da or 
dorn do I ano 

3.0110e=,dorTrainee" 

ons ta.-,t omcn to assistido polos domais oporadorcs cm tare
fas quo 11108 Sao atribiidas, cdesonvolvando ctm goral, traba
ihbos do menor imporitancia na area do operagao 

'-0-0-0­



S uCESU - PESQUISA 3.971 

rADOS SOBRB PESSOAI E S . 1..,-Ri0S DO OP) 

A pesquisa tert' uma folha para cada um dos seguintes cargos 

01 -Analista Senior 07 L Operador Senior 
02 Analista Juuior 08 a4 Operador Juior 
03 Analista 'Trainee 09 -aOperador Trainee 
04 - 'ogramadorSenior 10 - Perfuradol (a) 
05.- Progra~mador junior 11 . Conforidor (a) 

06 - Pxogramiador Trainee 

Para cada u= dos cargos devera ser informado:
 

A quantidade do funcionarios
 
Os sala'rios pagos
 

0 zenor
 
A m6dia ari--mct~ca
 
0 r.aior
 
A quan-.idade do salarios pagos em um ano
 
civil
 

A escolaidade: 

Quantot; f'xncion'rios tci curso pri-.5 io ape­
nas, quantos o curse secunda1rio, etc.
 

A experinia : 

0 nmoro do anos de experiencia na fungmo

dos funcionarios
 

A nonor 
A nedia aritmetica 
A raior 

Para enquadrar scus funciona'rios nos cargos pesquisados zx­
comendamos usar as dcocri(;-cs anexas . Es sa medida pcrriti­
ra padronizAr os cargos e razor con quo os {ndices aqe jo ­

rao publicados tenham real sigmnifieacdo das fai;:as do sala -

TiOs , 



l'd)OS S3M 0 PSSOAL 2SillIOK C 

?iOR 

J-DIO-----" --

QUjdiT.SAIO~1IS A1'JAIS ( j.Jus!v 15_o) 

ESCOLIT ID.':EB (QUAN'T DE F:T.flE CIOJ,'R.;Os) 

CUiia'uDO 
-0:7-

SUJP;RiRi 
---------------­

.9SUPEEI:: li E. 10 RI iC TO 

CO!Lp.LrO =. ,.PL 

i ,.-­



________ 

DADOS S6BRJ,- 0 PESSOAL E SAL&iRIOB 

L02 IAIISTA JUN',IoI.T QUAR!TO~ 

.I-ILDIAAN\UfJ LE SALiRfIOSJ 

QUANT. Sjll,.RIOS ANTUAIS (INCLUSIVE 2.39) 

E S COL..,rxI D,.Pj _QU AITT. DFE FU .CI<I. 1______'_ 

0U~..UDOSUPERIOR 

EXPIBRIft IAj, I.2'OS) -



DADOS SOBP,-r, 0 P33SOAL .1-; SAL"MIO F T 
AITALISTIt TRA-11i2% QUANT 

T,,±DIA ;1:-!U,",l DEE SAL, ,RIOS 

UENOR CIS 

)dDio 

MAIOR 

eQUJUIT. SIMARIOS Alj-,AIS 2TOLUSIVE 13 

ESCOURIDADE (71,11INT* DE FTIICIOIT. -RICS) 

PRI ;l"LR I A 

sscu.ilApa", 

CURSAIIDD SU=-?,IC-R 

SUP.ERIoli C,,"Z'.:PLLTO 

s Up.E,pjoo 

(ZE-71 ANOS, 

I.M.IlioR 

I-LIJOR 



DADOS Sc3]RJM 0 ]?ESSOAL F, SALA.RIO 

04 .PI(OGRAVaAD SENIOR QAT. 

HtDIA AMUAL IT SAL RI0S 

LQUANT. SATLARICS JaM~AIS_(IlloLUSI V3 132~)_________ 

ESCOLARIDADE (QULART. DE T.RIos)UnCtio.0N4

S1ECUI-1 D!LPIL 

CUR 1)0 qMU2?2rRIO 

SUPERIOR COLj-:EiTO 

S U E RI10."' iN7CO~zizLE]o 



BADOS S6Wh, o PEssojuri z s"djalio B 

QUANT 

TZ,ITIOR 

IJPDIO 

NIAIOR 

QUANT. 

mLi'DIA JUTUAL Dr, SALARIOS 

SAI,",RICS AITUAIS (INCLUSUVE 132)_ . 

'RT A 

ESCOILIR-rD.'%,.',.!; (QUAIOT. DE FUTIClOlif.R-IGS) 

CURSANDO 

SUP2.,IC.1 

SUYSRIOR 

SUPERPA 

Co'.012TO 

114'COI'METO 

MERTOR 

MERIP11CIA (r?,l ATICS) 

I-Itioll 



*DADOS SOBIUE 0 pES.,ZAT B S.8L~RIO B_______ 

06 ITUAXR TIrrQUARYT 

Id DbIA AITJAL DEf SALARIOS 

M:AIOR
 

QUPI.T. S.61:6RIOS' AflUAIS (ICIUSIWB, 152)
 

SOLLRILIMEMh.""A (QUAINT.DEPII0ifRIS 

SUIERICE, CCi tz-j?32. 

SUPERIOR INCMPI.BTO4 

BjY PXkr,UCJ (B'! AIo0S)101*A 

1;:u" 

MI Oafl * 



DAflCS SCBIU3, 0 JESSOAL E SAL'R10 3
 

07 221 QIJAIT,
-OPMDADOR 

Id'iDIA AIIUA.'L ISB SALAIIOS 

QUA1T SAL.&RIOS JUTUAIS (INCLUSIVE 132) 

ESCOLARIDADE (QuUIrT. D.P Flf'C IO!"S DTos) 

PRID.-URIA 

SflOUiD.Th.IA ---­

CUR~Sill:DO STIPRRIOR 

SUPERIORl IUVICO'".I-T0 a 

AIIOS 
1IT11 fl1R 

12. A i - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

I 

http:SflOUiD.Th.IA


-DIJ.DOS SOLMt 0 PESSOAL E SAL"IRIO BT .______ 
08 - OPBRAJ2R 4TMIOR IQUiVNTS 

MMETOR 

I1,(DIO 

MIUOR 

QUIIUT. 

1ADIA AIUJAL DE SALAJRIOS-

SALIMUOs AITUAIS (INCLUS lYE 132~) 

-- I 

EscoL.'trIIAn (QuixT. D,%rU]TOio-lh.Rio,) 
_ _ _ _ _ _ 

SEOUI!D~eRI A 

CURISJUIWfO SUL'iIOll 

SUPEJRIOR CO'-LrLTO 

SuPEIoR,7 I:"T-P~~ 

}XAPJRIL"'IIA (F.", A110,0)____________________ 

PIAORII
 



DAfOS SOME 0 P.ESSOA, E SAiUMr B] 

09 - OPE._DR TPAINBE QUANT 

,1,DIA ANUAL. DD SAL.ARIOS 

103"IOR 
A±DIO ro 

MAIOR
 

QUANT. SALuIOSMTUAIS 
 (INCLUSIVE 132) . _ 

ESCOLI&RIDADD (QU..1141T. DE F"V,,L ' ; T ,l-Llo")) 

PRIM.SRIA 

CURS;1.uDO SUDEIRIOR 

SUPERIOR COIPLPTO
 

SUPERIOR LNICOIp73-TO
 

EXPE~iTn 
IA Mrl ALTOS) 

LLENOR 

M.,DIA 

IAIOR 



DADDS SOMEB 0 PflSSOAL Bl StA RIO B 

10 -PE.R.URAIRAS ,'ES LUAIT. 

Lfl,'-DA XUALflDE 01IRI0S 

lAAIOR
 

QUA1IT, SALARHIOS AjflJAIS (ICLUSIlT 132)
 

ESCOIAMx~J (QU0T. DD, FUPIoflARIoS) 

PRI! PJ 

SEOUll D"R LI 

CURUSADO SIUh2RIOR 

SUPE.1OR CC l'IK1BTO 

SUPERIOR INC3!'2.LTETO 

BY, TRIP~UIA (­
-m -I%-I-OR 

MIO~R 



lADOS SOMRE 0 1'ESSOAI1 E SAL10 B3
 

F3.1 -. C0NP1ERIfORAS/Bs3 QUANTO 

MIfDIA AIflIAL DD SALbnIOS 

MdLDIO 

MAIOR 

QUANT. S.AIjRIOS UIJAIS (nTCLUS IVE -130il 

ESCOOLA3U1'A]E (QUAITT. DE FUITC ICONAL I S) 

PRIMLAR1A 

SE.,C i41DR IA 

CURSAiTDO SUPERIOR 

SUPERIOR COLILETO 

SUDDFPR1 INCOJ.2LETO 

BMrERIt~IILS (E.1 AITOS)______ 



S U BS U PB]S Q U IS A 1 97L1 

DmmXs s'P: 0 rEQui PA.,!)-1ITT 

*Aposquisa solicita Os seguintes dados so~bxe o(s) cquiparmen­
to(s) utilizado(s) por VjSa.
 

A narca e o mode~lo
 
o tarmanho da rnem.oz'ia indicando so em K d~Lg±tos IA% by 
tee ou X palavras 
Os dispositivos esnociais, tais come: v~x'gula f1utitgn. 
to, plotter, coripatibilidade, et~c 
A quantidade de canais do oeltrada e sa~da 
Se alugado, coriprado ou use do terceiros
 
A data do instalaa~u
 
o sistona operacional usado, no caso de usac m~is de 
Umi, iyidicar sormonrite o u~ais usalo. 

niiniero do horas Pagas por me separando uso pro'erio 
e cedido ou vcdica rcro 
O nulnero de dias em quo o C2PD a'norzna..nento operado 

Oninorode tx~~ode pox-aqlo e o horfz'io do inlfcieo 
fina de cada 
So trabcahar em rogie nornaj. ou cxcrjpcional aos sa am 
bados e do=Lirgoo 
As linguagens do pr'ograzmaqao usaCdas 
As caracter2sicam do cada unidade do entrada c safda: 

Os tipos, riodIA1os c a quantidadc, 
Nya oventualidade u.,;a-rcrn maisdo de urn sistoma bora no­
cosrio preenchor uri,,. foJha C e unia f&lha D para cadaim, difrorccado.a-L nood ioca± ''"0 
propiado, 
agr.upados 

corn ex0ccqc5 

cn qualqt.-rcr 
dos 
urna 

peox.ricos quo 
das £6lhas D#. 

podarao Sex' 



______ 

___ 

__ ___ __ 

UI~flMf C1ITRA - UTIJLIZAQ940 INGUAIGBUS 

SISTlsUIIIDADE CENTIRAL T]~A:_____ c6nx GO 
LIf-IMCA 

i CAPACID1XUL DE ,,rLE:;16PIA 

DIS.POSITTxrOS 

E$SPECIAis 

QUAIIT, DE CITAIS DE EIS 

L.Ll AILUGAIDO L12jCo,-PRDOLIZEfUTIL. TERCEIRC 
DATAl, DA, ITSrp T~jO ANTO 
SISTr-:.L-. OPER/L",CIO!IJAL USADrO 

U TI L I Z A T 0c6DILGO 

OU RELIO'o ~TSLP/ TERCETROS :I_____ 

HP DIAS QUE OP RA NA SEMIA.NA:I_____ 

112 ,U:LiTos Q)Lr 'A_ _0O, NOP2 ALU.L3__ 
 1 
J1fOR/,S DE TAt U O 

____J 

OLcVE oiRLY>LI AOS S):.,DAJ IGos ?__ IiW Cc' 

LI.NGUACEI! S III NGCUACEN1S 
12 -- - 5 L-

FZTiI 1P~1I2II 

1517j ALCO.L~JASmpp 
'IT-1 ASB, RriiSICO .AS33* J'VANQAJDc) 
.... RG 
 1..AUOCODEi
 

1i0c s FK s P s 

bT] ~ 1 (TE] I,'~80 

http:SEMIA.NA


_____ 

________ 

__ __ __ _ __ __ __ _ _ __ __ _ _ _ _ _ _ _ _ 

__ _ _ _ _ __ _ _ _ __ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ 

_________________________ __________________ ________________________ ____________ 

U,,IDD.S DE EIS- SIST-:.. :
 
IOLTE TIPO ,ODZLO QUANT. C6DIGO 

L 13 1TO0RA C, RTT S__01_5 .12-___ 

P CAR jffl02 
r.-'1 1T'LS: .-, 03 

iPERF. FITI AL ____ 05 

'Oils OLLC I 107 
UIIID. P 1 S7GU, ______I08 

- I I'_i 09 
TE R ~~xC (E)f 

B,C1),; 2 I.. . .. I 
_ I I_ 

._ __ _ __ __ _I __ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ 

,,','.,,-i -­"2) 

I - I ­

j'j;;y cx 'I ' ' ]!+ j,- I- . . .. 
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OINCO MUITILI SISA13S '\TIAPTAw-TA1)OS 

Pede-se que sejamr listadas as cinco principais aplicagoes comer-~ 
ciais o as cinco principais a'picaq~ocs cientifficas inpiantadas 
toncand.-no por base as horas do cormput!.cdor ut~ilizadas 

Whorrmar normo, freque~ncia do execugao c 
horas charge ou relo"Gio 
poir r6s
 



OliWOO PRINCIPA IS SISM .EEMA Co.'2.1jc Ljj5
itiL2LuiTAfOS 

iou-PRE. -­

__ _ _ _ _ _ _ _ _ _ _ _ _ 2) 

CINCO PRIIICIPAIS SIST2J1AS CIA.UTfFICOS 

I14PLUITADOS 

BEcXENG 1.o OU X~L~ 

(1) I LCIMA, S S-P-74"ALI' 1. h-iEi'SAL, E EVE-11TUAJ1, ETC 



APPE:NDIX II 

OUTI] OF T': I',QrJE,CT Ol" YVA UIATTc': A?:l IO-ILO:U 

OF )ATA VROC"S,;n:G IN PRASI, 

1. With the purpose of evaluct.-g the present situation and dinensioning the 
future perspectivcs of data processing in 11rasil, the Sociedade de Usuaci
 
os do Computaeores Eetr~nicos e Equipa:letos Subsidiarios (SUC'SU) should 
undertake a National Coiputer Census. 

2. In order to undertnke this Census, SU(t:SU will 'count w:ith the collaror.a­
tion of several Brazilian Univcrsiticc besides public ngencies irtercsLod 
in obtaining informations about our uitu..tion in data processir.g.
 

3. The anatyis c the obtaincdldata ;ill pLcvide uais to elaborate a data
 
processin~g policy with respect nainly to the opt.imiation of the oxisting 

resourccs and personnel training.. 

4. The Census will be undertake through clor..d modular questionn-ir-C, LU Lo 
filled with individual assistance, and it will cover the followng items
 
(enlarging the preliminary questionnaire given in Appendix I):
 

- Type of computer users (own installaticn, block tire, data services
 

manufacturer, etc.).
 

Equipmont (manufacturer, type. conf.guritlon, special devic3s, etc.).
 

Type of utilizaItion (purchase, lease, block timo, etc.).
 

.1,
 



- Time of utilization, specifyina new systems and maintenance. 

- Progr.-=ing laruAgcs in us*.
 

- Implemented systems (which, and how much machine tLte is used).
 

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

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

- Future equipment (type and schedule).
 

- Personnel (number by specialization, specifying formation and average 

experience). 

- Deficiency of personnel (market problems, lack of experience or form4tiun, 

etc.). 

- Training policy.
 

- Forecast for personnel increasing (by categories, in the next 5 yearo). 

5. The Census should first be undertaken in the State of Guanabar in Janiar,
 
1972 and in the rest of the Country until June of the next y,='. It i3 -.'­

pected that the Census will be undertaken each three years, being yearly 
adjusted. In this way the inforration obtained will teigaln updated. 
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=I' * 0FDIII0.01 PACCESAIAC11TO l Of01-OS 

4. eja criado polo Consulho do iPuitorus u$- cru.,o
 

tarafa ')ara cora-fec '-ao de~ uwa :Larmal 60D~ ~oa.c.~ ZC
 

ru os pacrLici.-ana a c e' * 

a ni~tarolato-va a COJIAIOC(-5O %-'o.(C01o:;srio %-4:0 ;U~c
 

pra fisal 1u3NT,, Con~jul~ho c
-aiaijc~~o~ wlc 

*rag~o par outros gru'o. 

* 7. 00r ci- Coi..~ ~ rZcL ~.o 

:pliiarl inclui:cdo tiasc-o das lrizrC! jr;1ar-~c.~ 

ac~zsi t~cx~, tc. P'ro,,5-'s cue a Uii 10o x~rc
 
ja:"Derair.ij'rjo ac~Conr.sutz,io 0 suar, 1~-E~j
 

(,a 3S% r. 
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