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USE OF OFFICE COMPUTERS FOR PLANNING STUDIES

/Article by Engr. F.O. Mangiurea; Bucharest, Automatica si
Electronica, Romanian, Vol. 14, No. 2, February 1970, pp 92-967

Efficient use of electronic computers calls for providting
those economic units engaged in automatic data processing with
various types of computers, beginning with office computers and
all the way on up to those having large-capacity internal and
external memories justified by the volume of frequency of data
processing work carried on.

A number of lesser problems encountered in calculations
for design work, administrative purposes and plaiming cannot
be efficiently solved by a large computer since it would not
be suitable to use it for such purposes and smaller computers
are available, while larger ones are seldom unoccupied.

Office computers with small memory units and programmed
in a language near that of machine language often make it
possible to effectively solve some interesting problems which
would take about ten hours more using conventional mechanical
calculators.

A number of institutions in our country haive been pro-
vided with ]Programmua 101 office computers which have also been
used for the programs exemplified in this paper.

The memory of the Programma 101 computer is made up of
five numerical registers having a capacity of 22 digits in
addition to the decimal point and algebraic sign, it being
possilhle to Givide each register in two parts (split). In
addition, three operational registers ire available (M, A and
R) that operate directly in carrying out mathematical opera-
tions. A typical program contains 48 instructions. When
no numerical dat.a is memorized in registers D, E and F, a
program. may attain a maximum of 120 instructions.
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The memory consists physically of a magnetostrictively
actuated line, reading and print-out circuits associated with.
this line and memory regeneration circuits. The operation of the
machine conducts the information data into the remory mechanism.

The output devices of this type of computer are: a print-
er typing out 28 columns at a speed of 30 characters per sec-
ond and a magnetic card recording device upon which one can
record its program or a string of data from the computer mem-
ory. There is therefore the possibility of setting up a
"library" of computer programs recorded on the magnetic cards.
Input devices are represented by the keyboard and the magnetic
cards.

Examples of tables worked out aided by an office computer

In general, office computer program libraries contain
mathematical programs to compute logarithms, certain trigono-
metric functions, exponential functions, determinants, programs
used in physics, mechanics, electrical and electronic engineer-
ing and statistics, and for administrative computations for
various types of invoices, percentages, average prices, and
so on.

These computers can be used in administrative and plan-
ning work to calculate certain tables and printed forms used
by central authorities, applications seldom encounto-Ad in
the program libraries supplied by manufacturers.

The smaller the amount of data fed in at the input and
the greater the number of calculations carried out, the better
the efficiency of operation of these computers (because input
data are fed in manually by the keyboard operator).

A simple table, the program for which has been recorded
on a single magnetic card for the Programma 101 office comput-
er, is that of totaling five columns horizontally and n columns
vertically, used to sum up the values of n products broken down
by individual years in a five-year plan period.

The input data for the table are:

a , a ? -. . .a ,

% a,, ... a,)
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The data calculated:

a. For each line are:

5 b

D. For each columr:F S

The final data calculated:

Sa4L
a,,

•': '-0 ...

100 60

4. a,

The lo-J;c diagram of %he computation and the program is
shouwi in Figure 1.

By following the program carried out as shown in this
table one cani see how- the computer is put to use.

After the magnetic card is fed into the computer (here
shoum in Figure I as the program), we address the program,
The five figures are addressed that represent the values of
a product for five plan '-ears, after which the sums are posted
horizontally, with the computer returning to program AV.

After goung through n products, key Y is depressed (pro-
gram AY), calcul.ating the sums vertically as well os the other
required data.

On addressin7 p•cogram AV again at the end of the computa-
tion, the ccmputer returns automaticallv to its original posi-
tion, with the program begirning by automatically erasing the
content of registers B, C, !, 1, and e so that work performed
with the computcr can proc4-ud ii-V:t having to operate the
general clear calntrol and reinsert the magnetic card.

One example cf a more •:oa lex table compuLed using a
P'rogramma 1O0 iq c~onuputkation zvf ii.c. effects on the budget of

import and export tradc, shown below.
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Figure 1. Logic diagram of computation and program
of totalized table.

Key:
(a) 'Write-in (c) Yes
(b) Compute (d) No

Input data:

For each product values are given:

aijk- quantity of products

bijk- value per unit measure in lei valuta

cijk- value per unit measure in lei
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wherein:

i represents the relation East, West I and West II,

j represents the n products of a ministry.

k represents the m ministries.

The data computed are specified in Table 1.

Figure 2 shows the typical diagram used to compute the
values specified in Table 1.

The computer program had to be recorded on four different
magnetic cards with all iterations repeated within the frame-
work of the same program (for i = 1...3, j = 1..n and
k = 1...n). The third card actually utilized l'pporting data
for the final portion rf the comoputations.

Computation of the effect on the budget is characterized
by the large number of operations carried out, including a
number of subtotals by relations, prod.iicts, ministries and the
national ecoronn. as a whole.

Another type of table has an increased amount of input
data (compared with the three input data in the table mentioned
in the prevLoLUs example) and a greater number of totals and
sub-totals. hue to the limited size of' the memory in the
office computer these computations must be carried out in a
series of two, three or more programn steps.

in order to simplify the computations and eliminate
possibilities of error. overlavs have been prrepared to cover
the table, leaving free only those co '_m-ins witlin which the
results are to be inserted.

Fi$-t're 3 shows a table o" the tyvpe previously described.
The input daita -s represented by the figuxres entered in col-
umns 1-9, rt-spectively:

ulhere in:

j - I,...,r is the number of branchoe• under a ninistry.
i : 1,...,n is the number of ministries
k 1 ,...,9 is Lhe number of columns.

For each horizontal line one calculates:
Y"4

* 0 coI'~ 1 n pF. rcin t.

-. ,,I. lOG (coturrn 11 in pe-,cent).
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Table I - Data used in computing effects of import trade
on the budget.

(1 )a~om.mnlLyaueA 2)v~omom-&. (3) ~i~.t~v~jm n )Cur-uIi2.muia
0 4 4 I

A. Pentru riecare relalle(E, ' I o ak i
VI, VII) a unui produs )k il'kbaik bilk

. 3

B. Pentru fiecare produs Ii $ s __ -_a- _bil

toate relatle auk bilk , €4i a•j. Cu -4 au, bd,
-I au-1 b-ll,

4-1

C. Pentru un minister pt e ~~r,
tiecare retatie awJb bilk 

0
4db (,l Oil Cok ~ - auk bilk

for 1.=1 2, 3 for i= 1,2,3 for i= 1, 2, 3 j-uIkb
a~~~~~j~~ Oj b4Ib~iCaI ajbg-.Jb

D. Pentru n produse. e a ak tu, a cut - auk b :
minister pe toate relatlil -- 1 j-a -

w S uk eOk

E. Pentru mn mintsttere pe u bilk ak-i bau q - au blkk C,,
flecare relalie 1Oj b 1j, S aI CMi" -

41 IkIi-I k-I F , but•

for i= 1,2,3 for 1=1,2,3 for 1=1,2, 3 j-,k-

F. Peeconomie, pentru k C,! S £ - aubil 4 1 1-1'--
ministere *i toate relatlac b - - o- I 1-. oO .-bO .-

Y, L Y aukbilkb
t4-i-I k-1

_ _ _ _ _ I_ _ _ _ _ _ _ __I

Key:
I. Value in lei valuta.
2. Value in lei.

3. Difference in value.
4. Rate of exchange.
A. For each relation (E, VI, VII) of a product.
B. For each product and all relations.
C. For one minister for each relation.
D. For n products, one minister for all relations.
E. For m ministries foP each relation.
F. For the national economy, for m ministries and all

relations. LSee footnote on next page7.
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Figure 2. Logic diagram for computing the effects of

export-import trade on the budget.

Key:
la Write-in aijk
lb Write-in bijk
Ic Write-in cijk
2a Compute and write (A)
2b Compute and write (B)
2c Compute and write (C) and (D)
2d Compute and write (E) and (F)
3 No
4 Yes
i Number of relations
n Number of products of a ministry

m Number of ministries

/Footnote from precedirig' page7 Average rates of exchange by

pro(uct, by ministry for each relotion, by ministry for all

relations, by the national economy for each relation, and by

the national economy for all relations.
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('. -petrol
e,, - gaz :**eta**

r .- Cornstruclii de rnin;1ni
' )- nemetallf.re

[)Celelalte mInIstere

TOTAL E

Figure 3.

Key:
A. Ministry of Electric Power
Al Electric P'ower
A 2 Building Mt•teriis
A; 1,achine Building
B. Ministry of Mines
B1 Minirg Ferrous Ores
112 Nonmetallic Substances and Abrasives
B3 Building Matcriats
134 Coal
B5 Nonferrous Ores
B6 M:achine Building
B- Foodstuffs
C. Ministry of Petroleum
C1 Petroleum
C2 Natural Gas
C3 Nachine Building
C4 Nonmetallic Substances
D. The other ,ministries
E. Indicators
F. Unit of measurement (Column 0)

/T-or key to columns see next page7
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Key /'continued from preceding page7 (Fig. 3)

Column 1. Effective T-2
Coluna 2. T-1. Original plan provided for in decision

of the Council of Ministers
Column 3. T-1. Plan carried out to date.
Column 4. T-1. Predicted fulfillment.
Column 5. T. Five-year plan. According to decision of

the Council of Ministers.
Colurmn 6. T. Five-year plan. Carried out to date.
Column 7. T. Proposed improvements by ministry.
Column 8. T. Proposed improvements by branch directorate
Column 9. T. Proposed improvements by state organs.
Column 10. Percent 4/1 (Column 4 divided by Column 1)
Column 11. Percent 8/4 (Column 8 divided by Column 4)
/T-2, T-i and T not explained in text7.

The totals by branch are calculated for each ministry:

for k =

'-' for i = 1,2,,,.,n,

For the economy as a whole one calculates:

SY,,, for k = 1,2,...,9.

The program was completed on two cards. With the aid of
the first program one computes Y,,o*,•,,,I partial and total sums
for columns 1, 4 and 8. In this case an overlay is placed over
the table, covering all columns except 1, 4, 8, 10 and 11.

The second program completes the partial and full totals
for columns k = 2, 3, 5, 6, 7 and i = l,...,n.

This dividing up of the computation into two programs
was due exclusively to the limited memory capacity of the com-
puter.

Conclusions

Electronic office computers equipped with a limited num-
ber of memory registers can be applied to a number of problems
encountered in calculations for design, administration and
planning work.

Existing program libraries show the very limited use be-
ing made of these computers to compute the different tables
encountered in administrative work.

S. . . .. . .. . . • i • i - N i - m m l l l l l i i I J l i i



Iln order to illuStrat.e a number of possibilities for the
xise of elecLronic office computer- in administrative work, ex-
ariples hove (e'zi _,iven of the way to program and compute three
tables and the mainner in which the computers used can be made
•eieral use of in keeping with their applications and memory

capaci t i es.

Viewed fromii this siandpoint, electronic office computers
can Ue put to use for _sall projectb that do not justify tying
up ,I ialt'ge computer, the capacity and availability of which
should be ear|marked for complex computation programs and for
simulation at the level of' an industrial branch, an important
plaii indictor or the national economy as a whole.

i'his article dous not make any analysis of tVe import-
ance of compu 1•> ing thie effects of import-export trade on the
budget, nor or' the itnpu.rt,Ance of compuiting any of the other
tabll s mentioied!; i t:z soai. purpose is to explain the method
of coirputi t ion tollowed°

E.:XperieZnce using srmall, of'fice computers for computations
of the kind descuihced Li this article has shown that one can
save 8) to 10 hou-s' corpar-ed witi, the time required to carry
oi-t the same computat ions using mechanical calculators. This
s;ivinig in time m-akos it po.ssible to carry out more detailed
teclnical-ecoziomic analvses and to carry out certain calcula-
tions and obtain some results that could not be achieved using
convcntional calculators.

- END-
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