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Software Tea ching a nd Research at the Uni versi ty of Grenoble 

J . DU MASLE 

It is convenie nt to rev iew the structure of the University in re lation to the teaching 
of computi ng science. The sec ti on numbers in the following descri ption re fer to 
the cal umn numbers of Fi g . 1. 

1. The Pol ytechn i c In stitu te 

The studen ts in the Polytechnic Institute are mathematicians and e ng ineers who 
enter the Universi ty as a result af na tion wide exami nation after two years of 
pre paratory wark. In France the most able students go to the first level of engineer­
ing schoa ls such as Ecole Pol y technique in Paris. Of the remainder those achieving 
a given standard enter a second level institute such as that at Grenoble, for which 
entry is also competitive . Here the fi rst year courses are very general and advanced 
computi ng is not introduced unti I the second year . I n the thi rd (fi na I) year 
specia list courses a re given, for example, in system buil ding and compiler con­
struction . In this way ear ly specialisation is avoided . Postgraduate work comes 
under the jurisdict ion of the Faculty of Science . Student numbers are about 60 per 
year. 

In addi tion to the normal three year course there is a one year special secti on which 
provides high ly inte nsi ve instruction in computing for students from students of other 
facult ies of the University or other Un iversities . In the special section a selection 
of the caurses from the final two years of normal engi neer-mathematician training 
is offered . 

2. The Faculty of Scienc: 

In the Faculty of Science the course is basically one of three years which can be 
followed by postgraduate work . Duri ng the first two years there is considerable 
freedom of choice in combining courses from the different science sub jects. Student 
numbers here a re about 1000 per year . 

After two years here a student may depart for one year to take up a teacher tra ining 
course . 

A number of students will stay on to do postgraduate work and since their background 
is not yet adequate for that, one year of study is interposed leading to a Diploma of 
Advanced Study . This comprises fu rther theoretica l and practical work and a di s­
sertation . After this a student may progress to presenting a thesis which leads to 
someth ing comparable to a Master 's degree (Doctorat de specialite) . The thesis 
is presented after one year of research under the gui dance of one of the research 
groups . Thi s in practice is now almost a prerequisite to doing research for a 
hi gher degree . 

Of the two other doctorate degrees that of Doctor Engineer is between a Master's 
degree and a Ph. D. It is usually obtained after a further year of work, usually 
but not necessarily, on the topic started in the previous year . The senior doctorate 
degree (Doctorat d' Etat) which is necessary to become a professor requires a fu rther 
two to ten years depending on whether the work is full or part time. The output 
at the Doctor-Engineer and Docteau d' Etat level is small, perhaps two or three a 
year; the y have spent at least five vears at the Universitv nnd ore mll"h in rlpmnn(L 
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3. The In s titute of Programming 

A final important section is the Institute of Programming . It is here that programmers 
are trained who will do much of the routine work not demanding great sophistication . 
The students here, about 60 per year, are of very mixed abi lity; some are students 
who have failed one of the mandatory subjects for entry to the normal path through 
the Faculty of Science. The training is basic and very practical - Fortran, Cobol 
operating system facilities and the like . Students may leave after one or two 
years. This training provides an access to computing outside the University - it 
is also the source of supply of trained programmers wi thin the University . 

4. The Institute of Technology 

At a lower leve l the Institute of Technology provides similar courses geared to the 
requirements of the Business School. Great emphasis is la id on Cobol and on sma ll 
computers. There are 80 students in each year. The course lasts two years . 

5. The Evening School 

The teaching here extends over six years and covers essentia ll y what is taught in 
three years of full time work. 

6. Refresher Courses 

The teaching of refresher courses is at two le ve ls, one for people who left University 
ten or more years ago and ha ve had no formal training in computing and the other 
at a higher level for more recent graduates who wish to be brought up to date . 

TEACHING STAFF 

In view of this rather complex teaching organisation, the teach ing staff is very smal l . 
Applied Mathematics has not been long established as a university subject in France 
and it was necessary therefore to introduce computing facil ities within the engineerin. 
sc hool as a special purpose laboratory. The regulations permitting the establishment 
~f such laboratories, which are mainly intended for research contract work, requ ire 
that they be se lf supporting financially. Consequentl y there are few permanent 
posts. Only twenty of the staff of about one hundred at Grenoble are permanent 
and the teaching devolves mainly upon them; this is in addition to their function 
of advising and supporting the research work of the laboratory . 

THE TEACHING PROGRAM 

Only some aspects of this wi II be touched upon . A fundamental decision was to use 
Algol as the primary language throughout. The ini tial problem then is one of 
teaching Algol to large numbers of students (about 1750 per year current ly) . Two 
courses are taught, first an introductory course of two weeks so that the student 
has some idea of A!.g61. Thi s is followed by a course on the use of Algol which 
replaces one wh ich formerly used desk machines . The problems in the course stem 
from Numerical Analysis. There are six lectures after which the students wri te 
'their onw programs and attempt to get a program working in three runs on the 
computer. The teaching staff for these courses consists of one professor, seven 
assistants (graduate students) and seven monitors (part time) . Owing to the 
numbers, the courses are taught to 60 students at a time . To reduce the machine 
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time demands programs are vetted by an assistan before submission . Eve n so, 
to handle this work load a special compi ler was constructed for the 7044 . On 
the 360/67 and 360/40 current ly in use a modified versi on of the OS 360 Algol 
compi ler is used . Further modifica ti ons are under way to make the compi ler 
better suited to this kind af work . 

In the Polytechnic Institute students learn to handle a smal l computer, for this 
purpose a PDP 8 is used . It can be used in a variety of ways, for example when 
learning about the construc t ion of computers the PDP 8 is used as a typical examp le 

for treatment in detail . It has been possible using the twenty typewriter terminals 
to set up a simple system which makes the PDP 8 avai lable for 20 studen ts at a time . 
This method is used to introduce assembl y code programming although with on ly 
twenty terminals and classes of 60 stude nts there are problems in schedul ing work 
and some care is needed in the se lection of problems. 

At a higher leve l a simple conversational system was implemented for the PDP 8 -
7044 combination (DIAMAG) . The desi gn was a very simple one to teach the 
students . Unfortunately the 7044 is soon to depart to a nother University so little 
return will have been obtained from this system . 

Turning now to the more advanced work, in the Engineeri ng School 50% of a 
student's time in his last year is devoted to a pro ject. The staff of the laboratory 
draw up a list of projec ts from which students may choose . The pro jects a re rather 
time-consuming tasks; a staff member must spend about are week before hand 
ensuring that the project is feas ible in the time available and typically during 
the projects , one hour per week and several evel' ings in the machine room are 
needed for each project. 

A recent project was a multi-pass Algol compi ler . Multi- pass simply so that four 
teams of students could gain experience in synchronising the ir work in software 
production and obta in experience of the communication problem whic h ari ses . 

The difficul ties in such a pro ject are simi lar to those discussed by Professor Freeman, 
namely, ensuring that if one group fa i ls that the ir fa ilure does not undermine the 
work of the others. Fortunately th is does not often happen . Then there is the 
general re luctance of students to undertake a pro ject, on wh ich the ir degree depends, 
which is not entire ly under their own control . The compi ler was to be on the 
genera I lines of the GI ER campi! er but interpretive, the four phases bei ng norma Ii ser , 
block structure analysi s, code generation and interpreter . About a week was spen t 
in writing part of it to ensure feasi bility'· you need to allow at least ten times 
longer for the student, who does not know how to' do it . To ensure tha t the groups 
were not too dependent on one another , the in terfaces between the phases were 
specified . When the parts were comple ted and put together there were not many 
problems . The compiler worked, but it is not in use; it needs input/output 
procedures, extended debugg ing and a number of fini shing touches, perhaps a fu rther 
six months work which wou ld not have been appropr iate in such a project - the 
students would not have gained much more in doing it . They learn t someth ing 
of working as a team discussing the project together a nd working to a fixed timetable . 
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The most interesting project under way thi s year is a Mi ni C. P. syste m. The 
idea is to provide paging facilities on a 360/ 67 for O . S. (MVT). To ach ieve 
this only one virtual computer is generated by the system . The drum is de voted 
exclusively to paging and is the only device allowed for paging . The c ha nnel 
programs are examined for page requirements a t Star t Inpu t/ Output time and pages 
are fetched from the drum in advance . 

Two further problems of interest in the Grenoble installa ti on which ma y make suitabl e 
projects are : 

1) devising and implementing a channel to channel method of access 
whereby the 360/67 can interrogate the 2311 di scs on the 360/ 40 

2) implementing a stati stics data acqui siti on system under a s - PCP 
to obtain guidelines for optimisation. 

RESEARCH 

Most of the re search in software is carried out in con junct ion wi th IBM a t the 
Scientific Centre . The primary emphasis is on implementa t ion of conve rsat ional 
compilers and display systems. More theoretical work , in formal ling uistics, is 
carri ed out independently by the Uni versi ty staff . Fi na II y , the re is an i nvesti gati on 
into the particularly challenging problem of how to teac h and carry out the con ­
struction of guaranteed systems. 
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Courses in 1968/ 69 

Introductory Courses 

1. Introduction to Comput~ 
and Programming 

2. Programming Languages 
and Systems 

3. Algol and Elementary 
Numerical Analysis 

4. Cobol and File 
Handling 

Refresher Courses 
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5. Syntax Analysis and the 
Theory of Languages 

6 . PL1 Programming 

7 . Conversational Compilers 
and Interpreters 

Advanced Courses 

8. Numerical Cont rol 
Algorithms 

9. Computer Aided Design 
of electronic circuit s 
and systems 

10 . Design and Use of 
Operat ing· Systems . . 


