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I. INTRODUOTION - v oo o S

1. At its eighth session, the .Conference.of.African Statisticians expressed concern
regarding the inadequacy of present data on computers used for statistics and called
for better and more up-to~date information.

2. In-view of this, in 1974, the secretariat .of ICA organized z new electronic.
data processing enquiry in member States. The scope of the study was broader than
that of earlier surveys and covered in particular existing or planned computers,
statistical work which is being or is to be mechanized, data processers and training.

3. In March 1975, a year after the data was launched, the secretariat had received
only 22 replies out of 41 countries, Out of these 22 replies, two countries stated
that they did not have any computers and did not envisage acquiring any in the neac
future. There were therefore 20questionnaires which could be used for the present
document. However, when information has been available concerning countries which
did not participate in the enguiry, it has been included in the document.

4. S0 that the information collected may reflect the situation in Africa .as
accurately as possible, it would be useful if the Conference of African Statisticians
were to consider ways and means of improving future enquiries. Nevertheless; it

may be thought that the results of this enquiry give a fairly meaningful picture of
the way in which statistical services in the region use computers,

5. The following points will be discussed:

-~ Location df the computer in relation to the statistics~producing organ;
- Computer installations for processing statistical data;

- lechanized statistical work;

"= Personnel:

= Trairing.
T1. LOCATION OF THE COMPUTER Ii' RELATION TO THE STATISTICS—PRODUCTNG ORCAL

6o Table 1 below summariges the siituation as regards the location of the computer
ir. relation to statistics—producing organs.

7> The 34 countries for which the ECA secretariat has information concerning the
place of computers may be classified into two groups. T

8+ The first group contains those countries where the statistical services do

not have computers to process their work but can, with greater or lesser ease, use

~ equipment in other departments. Hineteen countries are in this situation. For the
" most part, they have adopted a policy of centralizing processing facilities
particularly asregards the public sector and have therefore established either
national computer science offices; which are managed more or less independent 1y,

or national computer science departments, which are more integrated into the
administrative machinery. In general, computer science offices and departments are
attached to the Ministry of Finance which, by virtue of its mznagement tasks, is
initially the first client. But, as computer sciences develop, the applications
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Tzble 1t Logation of the computer in relation to the gtatisticg—producing organ

Computer available
in the statistical Computer available
Country service in another service Cotmment s

North Africa

Bgypt .
Libyan Arab Republi
Yorocco - .
Sudan ‘ X
Tuisia T

Pobd o

Hoegt _Africa

Tahomey X Direction du central méca—
nographique (linistdre
des finances '

Ghana - . X

Guinea - X Ministere deg finances

Ivory Coast X Office central de 1la
mécanographie (OCH)

Liberia X : '

Mnali X Minist2re des finances

Mavritania - : X

Niger , X

Nigeria X

Senegal X Direction du traitement au
tomatique de l'informatioun
(DTAI)

Sisrra Lecne X

Togo X Traditional equipment;

' installation of computer

planned for September 1975

Upper Volta ' : X . Centre national du traite—
ment de l'information
( CENATRIN)

Central Africa

Cameroon X Service central informafique

Central African Republic X Office national d'informa-

_ _ tique (ONI) :
Chad _ £
Congo : X Office conglais de l'infor~
' _ _ _ matique (OCI)
Gabon N ' X Direction de 1l'informatique

(Ministdre des finances)
Zaire | . X
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za%xuf
Cont 'd)

‘Computer available
in the statistical Computer available
Country service in ancther service Comment &

Botswana = . | . ' :X
Ethiopia S X

Kenya .

Lesotho

Installation planned for

1975

P4 pd

Madagascar X
Malawi X
Mauritius

Uganda :
United Republic of Tanzania
Zambia X

b bd B

are also directed towards the management of services other than financial ones.
Thue, to meet the needs of all users, the central computers science service of
Cameroon is attached to the office of the President of the Republic,

9., The second group includes countries where the statistical services have their
own equipment which, for the most part, is used to process purely gtatistical work.
The equipment can also be used to process the salaries of civil servants in Ghana
but using only about one third of machine time. In Malawi, the statistical office
has a UNIVAC 1004 computer and also access to the computers of the Malawi Railways
Ltdeand the Portland Cement Company Ltd. In Zaire, there is ancther service involved
with processing statistical work although the Institut ngtional de la statistidue
already on its own uses an IBM 1401 computer; the other is the computer service of
Zaire which operates within the office of the President of the Republic. This
service, as well as serving to co—ordinate the computer policy of the country, has
also established a data bank containing files on foreign trade, enterprises and
workers,

10, In some cases, the computers operated by the statistical services are uged by
all the services within the adiministration. Then they are used to process such
figures as the salaries of State employees, customs liquidations, tax rates, and so
on &s purely statistical work, The cuuntries in this group are in particular Tunisia,
Niger, Togo, Madagascar and Zambia. Togo has traditional equipment but there is some
talk of replacing it by a third generation computer,

11, The problems which may arise from how the computers used to process statistics
are located may be viewed in the light of the two groups mentioned above.
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12, In the case of the first group, mention should be made of the difficulties

which may arise whin the statisftical services and the computer services come under
different. ministries. . In facty.statistical work may not . be.given priority . in. the. ... ..
Linistry responsible for the computer service and might be processed only when the
meching ke aveilable. ...The.situatien might. become. even worse when.a very . heavy

toad of stotistics such as the processing of censuses has to be dealt with from

Time to tima. :

13, Iuﬂmeggi he- appropvlaieuto-meserve a sufficient. number -of machine=hours.per. _Mm_;_.
weak for processing periodic statistics and to seek more appropriate solutions for
occasional work with the offices in charge of computer sciences, Furthermoré, it ~—
would zeem necessary for statisticians to be trained to be computer correspondemts,
They would be responsible for ensuring liaison between the statistical service and
the comvuier service. They would promote a dialogue between the statistician and

the computer scientist. This suggestion remains valid wherever the computer is

located in relation tc statistics—producing organ, but it is even more Justlfled

in the present case.

l4. With regard to the second group; i.e. those countries where the computers used - -
o0 process statistics are located within the statistical services, mention may be-
iade of the problem of cverloading when there is an occasional heavy load. In fact,
sne computers nsed by this group are usually low capacity ones. B

h

1. The solutions. to this problem vary from country to country. . Those countries
which have adaquute rescurces do not fail to provide their statistical services
with oompute?: of a relatively large capacity for major operat ions. . Such: is “the .
cuse in the Libysn Arab Republic where the Department of the Census and Statistics
has just acquired an IBNM 370/135 computer with a memory size of 145 K instead of

the old ICL 1302 computer with a memory of 48 K., Tunisia has .algo. announced its
intention of replacing the IBM 360/30 computer with a memory of. 64 K used by. the
nabicpal statistica’ institute during this year by an IBM 370/12‘ computer W1th a .
memory of 128 K, IMurocco also intends to change its equipment. )

16. fnother solufion might be to use the computers available in other departments -
which are som='imzs underused when there is major occasional work. Thls hOWever
meens that the different pieces of equipment have to be compatible so that the
cperaiion may be followed through irrespective of the .centre to which ‘the work

iz entrusted,

17« Lastly, mention should be made of the ways in which the lgyout of the
cquipment may be improved in order to overcome the difficulties which may erise
as a resuli of ovarloading.. For example, the memory size of the computer, the
data recording system and the way resulis are.issued can be strengthened

18 Tt shoulid be noted that to a greater or 1eseer extent *all the above mentloned
probiems may arise wheraver the computer is. located. The choice of solution will
finally depend on the nature and volume of the work to be processed as well as

the rescurces available. : :
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I1T, COMPUTER INSTALLATIONS FOR PROCESSING STATISTICAL DATA

19. The main characteristics of computers used to process statistical data are
given in tables 1 to 5 annexed hereto. In thie chapter a brief review will be made
of installations as far as data inpuh the processor, results and software are
concerned,

l. Data input (see table 2)

20s As far as data input is concerned, it would appear that the procedure for
verifying punch cards is not applied systematically. There are;, for example,

17 verifiers for 19 punchers in the computer service of INSRE in Madagascar against
only one verifier for 12 punchers in the computer centre of the Central Statistical
Bureau in Zambia. I would appear that the Central Statistical Bureau of Bthiopia
has no punch cards verifiers. 1In addition, some statistical services have their
own equipment for punching and verifying cards although the computers are located
within other services. This is the case in Sudan, Senegal, Lesothc and the United
Republic of Tangzania, This practice means that bottlenecks can be avoided at the
dafa input stage.

2l, HMost of the countries under review use 8C-character cards, 'Zambia, on the
other hand uses the 128-character cards.

22. As far automatic data input is concerned, not much equipment is available in -
the different computer centres. Out of the 20 countries which participated in the”
enquiry, only three - Morocco, Cameroon and Mauritania, use an optical reader. It
seems that Algeria also uses this method. It would be helpful tc know the '
experiences of these couniries because the method is practical particularly when
the card preparation speed is slow. DBut these techniques requirs long planning and
decisions concerning their use for statistical work such as censuses and surveys
have to be taken when the content and presentation of questionnaires is being
considered. Two countries, the Libyan Arab Republic and Morocco, use perforated
strip punchers and verifiers. On the other hand, recording directly on disks or
tape is more current because 8 counfiries use these methods or intend to use it. -
They are Morocce, Tunisia, Mauritania, Camercon, Botswana, Ethiopis, Lesotho and
Zambiae - '

2. Processine (see table 1 anncxed hereto)

2¥. Most of the computers now used to process statistics were installed during the
19708 to replace the computers with a lower performance acquired during the 1960s,
This shows that to some extent African countries want to keep up-to-date with
computer sciences. Two countries, Morocco and Tunisia; intend this year to replace
the computers they installed in 1970. .

24. With regard tc the type of computers used; the first place is held by IBH
(serie 360), followed by ICL. lioneywell Bull, CII (IRIS) and UNIVAC,

25. It is interesting to note tlat in some countries the central storage capacity
i8 fairly large (256 K and even 512 X). These are however primarily computer
centres which process the work of all the services in the adminisiration and are
independent of the statistical services (United Republic of Camerocon, Senegal,
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Ivory Coast, etc). Nevertheless, some statistical services have computers with
relatively large central storage capacity. This is the case in Zambia (212 ¥)
and in the Libyan Arab Republic (145 X).

26, At times the volume of:work to be processed and the programming system used
justify relatively large storage capacities. DBul mention should also be made of
the fact that tests are frequently made because of the lack of experience of the
specialized personnel in Africa. work is often done over again and organization
is lacking. Despite these defects which should disappear as African countries
come to conguer information scieunces it may be said ‘that such storage capacities
will in the long run alliow for effestive multi—-programming and produce a beiter
yield from the computer.

27. Table 3 annexed hereté .contains information concerning data support; particu=-
larly as concerns tape and band cperators. - It will be noted that most of the coumtries
use cards, tapes and disks together. “wo countries, Dahomey and the United Republlc

of Tanzania, use only cards and tapes and one country, Niger, uses only cards.

3. Output (see table 4 annexed herato)

28, At this level; 13 cut of the 20 countries have card operators. Among these,
three, the Libyan Avrad Repubiic; Morocco auna Elhiopia, also have tape perforators,

29, The speeds of the printers iastallec in the various computer centres vary from
300~1,600 lines per mirute. On the whole it will be noticed that the speed of the
printer bears some re’abionship to the c'1 ze of the computer. There are; however,
exceptions such as Botuowana where The 125 X computer i connected to a printer

of 300 lines per minute whereas in Tahomsy the 20 K computer is connected to a
printer of 600 iines per minute.

30, It will also be noted that the orinters used in certain North African countries
such as the Libyan ~rab Republic produce recults in Arabic script.

4. Boftware (sce tablg 5 annexed hereto)

31, Cobol and Fortran seem the most suitable for statistical work because the
majority of the countries have said that they use the relative compilation manmzls

to translabe progrsmmes iwbo machine language. Haouals for other languages include
the PL1 and PL4, GAP and Algol compilers, In addition, some countries have or intend
to have recourse tc CEUTS and COCERTS tc process the population and housing censuses.’

Iv. MECHANIZED STATISTICAL WORK

32. In this chapter; a review will be made of the various statistics being mechanized
or which are to be mechanized as wzli as the machine time devoted to current
statisticse.

1. Current or planned stetistical wory

33, Here a distinctionm shonld be made between periodic statistics and. those which
arise only from time To tims.
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34. Among the periodic statistics which are already mechanized foreign trade
statistics take pride of place (see table 6). These statistics will become even
more important when the New International Economic Order is established. Iowever,
mention should be made of the defects which are registered in this field both as
regards the quality of data and the publication of results, which is often very
late. It may be hoped that as computers are mastered by African countries, the
defects will be overcome in due course, Then it will be possible to undertake
more thorough studies at the regional level on trade among African countrles and
trade between African coumtries and the outside w0r1do

35, Mention may alsc be made in this oatagory of periodic work of the calculation
of indices (retail price; wholesale price, foreign trade, production etc.), the
number of vehicles, the establishments file, civil status, external migrations
statistics, educatlon and health statistics, etc. Such statistice are already
being processed by computer in some African countries and other countries intend
to do so. Ancther area which seems to be of concern to the countries in question
is the mechanization of national accounting. This is already being done as an
experiment in one country, Ghana, and five others; lorocco, Dahomey, Cameroon,
Central African Republic and Lesotho, have already included a relevant project

in their programme of activities.

36. Below is a list, albeit not an exhaustive one, of periocdic statistics which
are mechanized at the present time in only two or three countries at the most:

= larket prices — Budgetary statistics

= PFamily planning - TJourism

-~ Technical assistance - Heteorological, hydrological,
geological and other statistics

— Cadre training -~ Regression and correlatlon

—= Tax gtatistics o ) calculations .

- Civil aviation ~ Fortran calculatlons

- Village f.le - HNational centie for documentation

~ National identity file of phy81ca1
and méral persons |

37+ The major concerns as regards occasional statistics relate to the processing
of population, agricultural and incustrial censuses {see table 7).

38. Population and housing censuses are the most important. Out of the 20
countriew in question, four mnow process their own cerisuses by computer”and 14
others intend to do so within the next two or three years. It should be noted
that the years 1975 to 1977 mark the end of the 1970 population census round and
the beginning of the 1980 round; which explains the importance attached to pro—
cessging census data at this time,.

39. Two countries have included the processing of agricultural censuses among
onr~going work and three countries intend to carry out such tesks in the fuiure.
The flgures are more or less the same for the processing of the industrial censuses.
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40, Another occasional task is the processing of various statistical surveys .
(‘tudget and household consumption surveys, demographic surveys, employment,and
agripulture). Scme of these surveys already represent a continuing task in some -
countries and may be classified among periodic work. This tendency will become
more apparent in the future with the launching of the multipurpose. African o
Household Survey Programme which is designed to establish permanent machinery for -
the collection of household data in different countries., The project falls within
the framework of the implementation of the International Strategy and Africa's
Strategy for the Second United Hations Development Decade which emphasize the need -
to improve the well=being of the population.

41. Some occasional stabtistical tasks such as road surveys, sociological surveys,
literacy etc., are also mechanized in-a few countries but not very frequently for
the time being.

2 Machine time devoted 1o statistics

42, The machine time devoted to statistics depends on two main factors:

= The location of the computer in relation to the statistics~producing organ;
- The processing of voluminous bui occasional statistics such as censuses.
43. Mention has already teen made of the problems which may arise from the
fact that statistical services use computers located in other services in the

Administration. Table 2 below givesthe machine time available to process statistical
work in countries where the statistical services do not have their own equipment:

Table 2: liachine time for the processine of statistics by computers in other services

Country Hachine hours per week Country Machine hours per week
Dahomey 33/4 Chad 4
Mauritania 5 Botswana 4
Central African Republic 5 Senegal 3
Sudan 31

44. It will be noted that the machine time devoted to statistics in the first six
countries mentioned is no more than one—tenth of the total time the computer is

used on the assumption that the computer is used 200 hours per month or 50 hours

per Wweek, On the other hand, the figure for Sudan is fairly high because of the

fact that the population census carried out in the country in 1973 is:being processed.
45. Table 3 below gives the same information for countries where statistical
gervices have computers. Such information is available only for countries which
replied to the specific gquestion on the machine time,

b -
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Table 3: Jlachine time for processing statistical works when computers are avajla
CWithin gtatistical offices. :

Country Machine hours per week Country Machine hours per week
Morocco | 50 ' United Republic |

v ' of Tanzania 24
Ghana 62 ~ Zambia 15 to 20
Ethiopia S 739 Madagascar _ A

46, Tt will be noted that the time available for the computer to process
gtatistical work is on the whole much higher than in the former case.

47. In particular, the figures for Morocco and Chana can be explained by the fact
that these “wo countries undertook to process their population censuses.

V.. PERSOWNEL

48. The data collected on computer personnel assigned to process statistics are
fairly varied partly because the quesiions asked were interpreted in a variety of
ways and partly because of the differences from country to country in the definition
of the functions of computer persommel. This means that for some countries the
figures provided are too low or too highs -

49. Nevertheless, an aitempt will be made 1o draw some concluSaons from the available

informat ion.

50. It carn bz seen from %table 8 and 9 annexed hereto that at the systems and
programming levels there are 27 operators who are trained and experienced or who

are being trained for the 19 countries which replied to the questions concerning
personnel. It should be noted that four countries, Upper Volta, Dahomey, liadagascar
and Zambila; according to the figures which were provided,. account for about 85 per
cent of the trained personnel in this category. They are probably all the staff
used to prccess all administrative work.

5l. There are also 35 systems specialists who are trained and eiperieﬁced or
being trained, of whom 77 per cent are to be found in Upper Volta, Zambia and
Dahomey.

52, As far as actual programming is concerned, the countries in question as a whole
have 96 qualified programmers of whom 56, or more than half, are classified as
senior programmers and 36 others as programmers who are trained or are being trained
and of whom 12 are senior programmers. Plans are being made to recrult 27 shori—
term staff in this catagory and 11 long—term staff,

53. As far as processing is concerned, there are 1l processors (chief processors,
section chiefs, etc.), 23 specialists (chief operators, assembly chlefs)f 32
operators and 52 assistant operators.
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54. As far as off-iine operations and administration are concerned, in all the
countries there arc three subject specialists DP llalson, 37 coantrol staff (OP output
clerical staff), 50 coding and 36 other junior staff, All the staff mentiocned at
thls 1eve1 are experienced,

55« At the level of data preparation, there are 40 superv1sors, of whom 2 are under”
training and 352 punchers and verifiers of whom 16 are being trained. The recruit=—
ment estimates in this last category are low because they cover only three units,

56. Lastly,'as far as output operations are concerned, only Zambia and Fthiopia
have provided information relating in total to two senior officials and nine trained.
Staffo

57 Table 4 below summarizes the current and future situation as regards the
computer staff used to process statistics,.

Tab;é 4: Number of trained staff bv category apd recruijtment egtimates

Trained and
experienced staff

Category of - ~ or staff under Recruitment Retio in
staflf © training estimates B
z (a) (B) A
1. sttems. programming
- Systems programming managers 27 1 3e7
— Systems specialists 35 15 42,8
- Senior programmers 68 : 19 279
=~ Junior programmers 56 19 33.9
- Programming assistants 10 - -

2e CLomputer Qpergtions

= Chief processors 11 1 .1

~ Agsembly chiefs _ | 23 3 13,0

— Operators 32 1 3.1
.= Assistant operators 52 5 9.6

3. f—line operations inistrati

= Subject specialists DP liaison 3 6 200,0

= Supervisory staff 37 1 18.9

- Coding staff 50 8 16,0

1
1

~ Other junior staff 36



E/CN.14/CAS,9/13
Page 11

Table 4: Number of traiped staff by catezorv and recruitment estimates {Cont'd)

Trained and
experienced staff

Cate gory of or staff under Recruitment Ratio in
staff training estimates B
(4) (B) A
4.  Dzta prevaration
- Bupervisors 40 6 15.0
— Puncher: and verifier 352 3 0.8

5. Outnut prevaration
— Managers/specialists 2 1 50,0
= Other staff 9 - -

58« It can be seen from table 4 above that there is a fairly high demand for
specialists in processing statistics at the systems and programming level as well
as at the level of off-line operations. The situation seems fairly satisfactory
as far as processing and the data preparation staff are concerned. Generally
speaking, the junior posts of punchers, checkers, programming assistants and
assistant operators are filled since there are training facilities in all the
countries mnder review,

VI. TRAINING

59« In the enguiry, computer staff were classified in the following five functional
groups:
~ System and programming staff;
= Computer operations staff;
- = OUff-line operations staff;
=~ Data preparation shtaff;
= Output preparation staff.

60. Before turning to training itself and the fields and sources of training, a
brief review will be made of the tasks entrusted to each category of personnel,

1. Review of tasgks

61, Systems analysis and programming staff are entrusted with studies, research and
programming, palia, their tasks include:
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— Studies on the desirability cof applications;

- Preparatica of prd ject 570 be undectaken;
=  Bstablishment of files containing.functional analyses of projects;

~ Tgbtablishment of files containing organic analyses of the process or
part of the prccess; : '

= Pegignofl the detailed organigramme of a programme;

-~ Adaptation uf applications to opew

ation systems of infcrmation centres.

~

2, Within this categery, precise funetions arve assigned to the various specialists
such ag tha director of siudies, enalysts; systems engineers, systems programmers,
applications progremmers, ebc. This calsgory of perscmnel should have a high
stancard of technical training and, depending on the individual speciality,; a
thorough knowlage ¢t equipment, processing systems, analysis methods and programming

lenguages.,

63 P'rboessing personnel are responsible for all the work performed by the corﬁputero
in addition Lo btaose ofTiciale wihe should receive advanced technical training, it
ig-pecessary for- the staff to.have a good knowledge of computer science as a whole:
interpretation of the signals on whe Tuminous disls and onthe print~out machine,
control of the propsr operation of tapes, discs, readers, card punchers; printerssetce.
64. e taske of the coding sbaff consist above all of:controlling the. receipt’
zud quality of *h2 socuments to be processed and coding thems ~The liaison specialists
cheuld have o knowledge of systems analyses and vrogramming if they are to perform

- . wnle e :
bhair worh properlys.

€5, The basic funciéicn of data preparssicn staff is $o see to it that all the
panching end ke veriisiug work is dons. Staff in this category should have a 2000,

knowlzdge of “he 1 youb nf sherasters on & Key-board and of itne various operat ions
reiating to the ruaning and manipulasion of punching and verfying machines.

66. Lastly, as wegerds onbputb preparation; the main tasks to be performed are to
propare tabulaied 1rzporss; peparats, cut and bend papers and in short to ensure
that $he docurcrts prev-i=d from whe processed Geta are put into the proper shape
to L. sent to uszes.

7, Apart from *he offizlals v thLo various levels and the systems and -programming
nersonnel who shonld lizve sdvenced tooinizal training, other staff can usually be
traincd lecally withowt wrny 37T ioulty, gonerally with the help of computer firms.

2. Training sonrces

- e

8. Tn view of ths foregoing; attention will Vbe focused primarily on the training
reas Tor systems and programming personnel,

P Y

[y
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Table 5: [Iumber of staff trained by area of study and trainines sgurces
Training organs B 'ﬁ - B ¢ D1 D2 DI El E2 _Ej
1. Sygtems ,
1.1, Introductory 10 16 3 1 4 5 3 - -
1,2, Basic systems 9 27 3 2 14 5 2 o
1 l.3, Advanced systems 5 5 - - e - - -

2a Programming

2e«le Assembly language 8 36 - - 5 4 1 18 -
2e2-. COBOL 39 92 39 10 20 5 30 17 4
2,3, FORTRAN 7 20 - 2 7 71 9 = =
2e4s RPG 23 32 25 10 T 8 1 4
245+ Other high—level s
languages 7 17 2 3 - 1 15 - -
2.6, Statistical ‘
: packages 10 23 13 3 2 4 6 - -
2+Te Operating system 7
languages - 1 - - - - - 1 -
Total 118 269 85 31 53 38 T4 37 14

A, TNumbers trained and experienced.
B, . Numbérs'already'tréihad or in trainings
Ce - Training within statistical office or within Government.
De Training at United'Natiéﬁs or other non—commercial centres.
Dle Within country;
D2, Outside country, but within Africa;
" D3, Outside Africa;

Be Training at manufacturers' or other commercial centres,
El, Within country;
L2. Outside country, but within Africa;
E3. Outside Africa-
69. As far as'Sjstems are concerned, training areas may be divided into three
headings:
= Introductory;
= Basic; and

- Advanced,
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70, It can be seen from table 5 above that African systems staff are mainly tralned
in the first two areas. Relatively few are currently given advarceéd training.

Tle It would be interesting to estimate to what extent systems persomnel are -
trained in the three fields identified. On the basis of the figures contained in
tables 4 and 5 above, it may be noted that the average number of fields of study
per staff member is 1.2, 1In developed countries, the corresponding figure is ... .
at least 2,

72. As regards programming, the training areas identified relate primarily to
languages:

~ RPFG; ’
= Agsembly language; 7 '

= COBOL ;

« FORTRAN; and

~= Other high—level languages.

73. It should be noted in passing that systems personnel should also have a good
knowledge of prosramming langnages.

T4e Again it can be seen from table 5 that COBOL, which is a high=level management
language which can be used on all kinds of third generation computers, is the one
most currently used for statistical applications.

75s Then come RPG, which is a simplifled'management language, assembly languages. - --.
FCORTRAN, which is a high-level scientific 1anguage, and lastly the other hlgh—level
languages such as ALGOL and PL.. o

76. Applying the method used for estimating systems, it emerges that each staff
member (total system and programming staff) knows 1.6 languages on average., This

figure is relatively low when one considers that the languages used should as Far
as possible be adapted to the various kinds of applications.

3. Trainine sources

77 Table 5 above shows that a large proportion of qualified computer persomnel
have been trained locally within statistical or administrative offices; in centres
operated by manufacturers or in other non~commercial centres.

78, Tt should be noted that with the pressure of the rapid increase in the number

of computers in Africa, countries in the region have been compelled to meet their
immediate needs for computer personnel by organizing on—the-—spot courses often with
the aid of menufacturers. This training; generally of an accelerated nature, however,
does not always enable the personnel to follow developments in computer techniques
and to make the maximum use of the possibilities offered by the couwputer,

79« Training outside the country boncerned but still within Africa also has a
fairly important place. Information is given below on some of the centres which
exist in the region to train computer personnel.
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80. Llastly, training outside Africa, although coming in third place, is far from
negligible. Apart from the figures given in table 5, the Libyan Arab Republic has
made it known that it has established an intensive training programme for computer
personnel, More than 150 students have been sent to the United States for training
for three or four years in the various disciplines relating to data processing.

The first graduates will be on the market at the end of 1975. Similar centres
exist in France, the United Kingdom, Belgium, USSR, etc., and accept African students.
It can however be said that the training offered in the developed countries in this
highly specialized area often has the disadvantage of being too theoretical., It
would therefore appear desirable to encourage the training of computer personnel

in Africa in appropriate centres.

8l. A number of such centres already exist. Among others, there are the Institut

africain diinformatique (IAI) of Libreville, the Centre d'études et de recherche ep
informatique (CERI) at Algiers the Department of Computer Science at the University
of Lagos and the Scientific Computation Centre at the University of Cairo. '

82. The Institut africain d'informati e, which was established in 1971 by the
States members of OCAM, provides short—term training for programmers and analyste=
programmers who are able to use computer techniques, and also orientation courses

for users, In the long—term, the Institute should inter alia train computer
engineers and teachers and develop pure and applied research work. The training

for programmers lasts for two years. During the first year, students receive basic
instructions in computer sciences which ensures that they will have lasting
competence and specidlized instruction which will facilitate their entry into the
profession. During the second year, ithey are given an on~the-job placement which
ensures that they have a practical krowledge of ‘actual problems, Analyst=programmers
are trained in one year. Such training is offered to the graduate programmers of

JAI and to programmers with adequate professional qualifications. Since it was
opened in ‘the month of October 1971, the Institute has trained some 136 students
from 12 countries divided among four categories of programmers and znalyst~programmers.

83. The ECA secretariat has little information on the other centres. It is,
however, thought that the Algerian Centre d'études de recherche en ~informat icue,
which is recogiized by the Intergovernmental Bureau for Information, an agency
established under the auspices of UFESCO, as being international in character,
provides training for computer personnel up to the level of engineer.

84. The Centre at the University of Lagos offers higher education in the form of
& post—graduate diploma in computer sciences and in other fields relating to data
processing.,

85, It should lastly be noted that the United Iations ficonomic Commission for
Africa actively participates in training data processing persomnel. To this end,
in 1973 and 1974; in co—operation with the United States Bureau of the Census and
the Canadian Staiistical Office, it organized two training courses concerning the
tabulation of census data through the CENTS and COCENTS (application of the COBOL
programming language to the CEUTS method) systems.,



E/CK.14/CAS.9/13.
Page 16

VII. CONCLUSION

86. It has been noted that almost all African countries have computers to process
statistics. The problems which have been raised both as concerns the location of
the computer in relation to the statistics—producing organ and the specificalions
of the computers, which at times are no longer in line with the requirements of
the new tasks to be handled; mean that solutions have to be adopted which are
adapted to the conditions in each country. It should be stressed in this regard
that at the level of each State a national computer science commission should be
established with the responsibility of defining the national policy in this key
field and co-ordinating the activities of the various services concerned. It~
would be helpful if, when the acquisition of & computer is being considered for
example, account - was taken of what is being done or what will be done within other
services so as to ensure that the equlpment used by the administration is as far :
as pOSSlble compat:Lble0

87. Another important problem is the need for African personnel to master computer
techniques. It should be recognized that Africa is still suffering from a lack of
highly qualified computer personnel (design analysts, systems engineers, etCe)a

These functions are for the most part fulfilled by technical assistants and

engineers from consultancy bureaun., To some extent also-manufactures make good

for this shortage. There is alsc a shoriage although less acute, of other categories
of personnel, particularly programmers and analyst—programmers. 3But the problem

here lies in the fact that the training offered to such agents is not always
appropriate. The national computer commissions referred o above should therefore

as & matter of urgency devise a national training plan for computer personnel,

88. Before concluding, it should be stressed that, in view of the growing interest -
in computers in the world in general and in Africa in particular; there is need for
a periodical inventory of equipment and personnel in the field of compubter sciences
. as they relate to the processing of statistics. In fubture enquiries, emphasis
should be placed on obtaining data and more precise information on personnel as
well as on the iraining possibilities offered in Africa. This can only be achieved
through a joint effort on the part of the countries concerned and the secretariat. -



Table 1: Computers used fto process statis®ice in Africa
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Date of -

Computers used Other computers
to process Storage acquisi- in the
Country statistics capacity tion administration
NORTH AFRICGA
Egypt : ICL 1904 32K cee Cees
Libyan Arab Republic IBM 370/135 145 X ces cen
Morocco o : IBM 360/25‘ 48 X 1970 o eee
Sudan ; I8M 360/30 32 X coe,  TBU 36p/20
Tunisia IBY 360/30 64 K 1970 ees
. ! IBM 370/125 1/ 128 K 1975 Ces
WEST - AFRICA .
Dahomey BB GAMMA 30 20 K 1971, .. - L.
Ghana "IBM 360/30 64 X 1970; 1 lees
Guinea : IBM 1401 oen R L
Ivory Coast IBM 370/145 e ool ggﬁo372{ifngg?g2;§
Liberia IBM 360/20 8 K . P
Hali’ HB GAMMA 10 “cs eosi HB GAMMA 10
Mauritania IBM 3 32 K 1974 -
Niger. HB GAMMA 10 4 K . 1967 -
Nigeria - TBE 360/25 24 K ' . '
Senegal IBY 360/40 256 X exo’  IBM 360/40
IBW 370/145 1/ aos ... IBM 370145
Togo IBM 370/115 2/ 96 K 1975 -
Upper Volta IBM 360/25 32K 1973 ~
' : IBM 370/125 1/ sea 1975
CENTRAL AFRICA '
Burundi = ; IEM 3 »39 aest -
Cameroon IBM 360/40 256 X 1967°  IBM 370/155
o IBM 370/155 512 ¥ 1973
Central African Republic . CLIT IRIS 45 80 K 1973  IBM 1401
Chad s IBM 360/22 32 K sesl ot =
Congo IBM 370/125 s 1974} - IBM 370/115
Gabon, CIT IRIS 50 voe sen’ P
Zatre TBM 1401 . ceel  IBM-2-370/155
EAST AFRICA. ; ;
Botswana fae 128 K 1974 fees
F‘bhlopla IBM 3 48 K ses’ ‘ame
Kenya ICL 1902 oo . -
Lesotho ICL 2903 32 K -1975 -
Madagascar IBM 360/40 64 X C197OING L EADN T SEDNT
Malawi UNIVAC/1004 ooo —_ et
Uganda TBM 360/30 aus veo eee
United Hepublic of Tanzania  ICL 190land 1902 64 K 1967 aed
Zambia IBM :3745 212 K 1973 .es

'}/sf Réplacemgnt of existing qomputer planned.

2/ Installation planned for 1975.

s

+
i
f
§oo-
f



'

s N .moahmo HmoH«mvaam oy3 Aq paatnboe aq of /€
.woabhmw pmnv Lq posn p:msmadvm hmnpo PUB 90TIJ0 TEOTISILELS £q pejuea I0 o} JurBuoreq yuoudynby ﬁ,\M

*930TAISS8 I9Y40 £q pojusd 10 oy SutSuoTeq jwswdtndy ST

§eT 3 TS TR A Tege~1 = TTqUEY
08 - - 9 6 - - i orrqndad pasTuf
08 - - A 61 - - xeogelepen
08 oz - +1 +2 - - . OY3osad]
96 \Ha - \mm| \mM - - i eTdoTysd
0g 14 - 9 g - - , BUBMS30H

YOT4dY ISVE
0g - - b4 x - - PEYD
0g - - X X - - oTTandsy uBOTIIY IBIJUDD

09 X - \mk \ﬂﬁ - \mﬂ uooIawe)

m VOI4AV ‘TVHLNHD
08 - - 174 9 - - eeToA xoddp
08 - - T Z - - Tedousg
08 - - ¥ § - - I33TN

o8 X - x X - x BTUBY TINRY
LI X -— - X X - — .mﬁﬂmﬁ_”w
08 - - 8 0)¢ - - Lawoyeq

_ - YOTHAY ISEM

1L S - L 01 198€ -1 - . ersTuny

“e ~ - /78+6 /5720t x - uepns

s s \Mku \Hh X X \lk — : OOOO-HOE

08 - 134 14 gt . /1. ortandsy ey uRAqTT]

) YOTHAY HIYON

(saagoraeyo i DM SJIOTJTISA SISTITJIBA saaygound I3pead JopEDL LIquno)
3o o) \omﬁ@ ol BU ) pue yound PIED quoumoo(  J940BJITYD .
od4y pae) P saayound pIRS JO *oN 1201440 W

: &d JO *Of

Page 2

..54‘__

a = - EE
o

v P S

FNAUT :Z o1ded







E/CN.14/CAS.9/13
Annexes
Page 4

Tabhle 4:: Output

Printeré :
Computer Computer Line speed Other
a output output printers - (lines/ output
Country card punch PT punch No. minute) devices
NORTH AFRICA . ;
Libyan Arab Republic 1 1 X 1200 -
Moroceo | X X 1-1403 600/1100 4
Sudan 1 - 1 ses bandes, disques
Tunisia 1-2540/ : ;
j 2560 - 1 1100/1200 -
WEST AFRICA
Dahomeyf - - 1 600 -
Ghena | 1-2540 - 1-1403 1000 1 052 Printer
keyboard
Mauritania 4-129 - 1 600 -
Niger 1 - 1 300 -
Senegal | 2 - 4-1403 1100 : -
Upper Voita 1 - 1 vs e -
CENTRAL AFRICA
Camercon X - 2 1600 -
Central African Republic - - 1 1000 -
Chad X - 1 600 -
EAST AFRICA
Botawana - - 1 306 3 visuél dis~
i - play units
Fthiopia L 2/ , 2/ 1 300  Bandes |
Lesotho - - 1 600 -
Madagascar - - 2 1200 -
Unived Republie of Tangzania - - 2 600 -
Zembia 1-2540 - 21403 -1 627

1100

'-}y Punch speed :
_gy f Punch speed :

cards per minute.

50 cards per minute.
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COROL Other language ' .
Gountry compiler cempilers Dperatlng system
NORTH AFRICA
Morocco X FORPB:A?! v PM, 708
Asgembly
o FORTRAN IV, GAP, ‘
Sudan x Assembly, PL1 o5
Tunisia X FORTRAN DOS
WEST AFRICA
Dahomey X FORTRAN eos
GAP, Assembly, e
Ghana - FORTRAN Dos
Upper Velta X FORTRAN Dos
Mauritania X - DO
FORTRAW, PL4, :
Senegnl X Assorbly vee
CENTRAL AFRICA | _ _
Camerocii ' X FORTRAN, PLL, Release 21.7
i Assembly ‘ L
Central African: Republic X FORTRAN STRIS 2 -
Chad - X Assembly, GAP D0S - Release 25
EAST AFRICA |
botswana ~ FORTRAN TV .Exec. =
Ethiopia - GAP, PFORTRAN voe
Lesotho - QAP TI, FORIRAN Exec.
Madagascar X  FORTRAY, GAP; COCENTS Dds
‘I‘anzania - ALGGL? B‘ORTRA‘DI, EE"‘]:A., o a_o
FIIAN o
: GAP II, FORTRAN, -
Zambia - Assembly Dlo{s/vs'_
2 8 5 51| I8
Mk InaE=2rdw £ = 21 8
ga.&gggtg %é?g 8’5’5‘5’%5’ 479250 B g A
a3 g4+l Do g e 58 g%ggsgpg.%gwm & @
" 8 mgﬁ-%;gagggt"“@"’ﬁ_‘”ﬂ’ﬁgm_ﬁoﬁb &4 o
& F :u%"E'BE;HgEHgg&’HE g% 3
[~ 0] QL oo ! ; <3 =
g2 | T A EE Py P § 82| Iy
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