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USE OF OFFICE COMPUTERS FOR PLANNING STUDIES

éxrticle by Engr, F.O. Mangiurea; Bucharest, Automatica si
Electronica, Romanian, Vol. 14, No. 2, February 1970, pp 92-96/

Efficient use of elecironic computers calls for providing
those economic uniis 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 plauning 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 have been pro-
vided with P'rogramma 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 1n
addition to the decimal point and algebraic sign, i1t being
possihle to aivide each register in two parts (split). In
addition, three operational registers are available (M, A and
R) that operate directly in carrying out mathematical opera-
tions, A Lypical program contains 48 instructions. When
no numerical data is memorized in registers D, E and F, a
program may attain a maximum of 120 instructions,




The memory consists physically of a magnetostrictive}y
actuated line, reading and print-out circuits associated with.
this line and memory regeneration circuits. The operation of the
rachine conducts the information dats into the memory mechanism.

The output devices of this type of computer are: a print-
er typing out 28 columns at a speed of 30 charac?ers 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 card§.
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 encountered 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:

Gy, Gyy ... ay,

an a” LY a”

a'l G G,
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The data calculated:

a, For each line are:

5 5 5 5 )
Y e Y @y PMCTREER Y, a,,

j=1 P Y jmi ELY

b., For each columr:

n

1t Ad hd
2 Gy S G2, ‘g “48"""2‘:{“"'

{1l s )

The final data calculated:

.
mo e
P Moy, =g 109,
) ? E}au

- u
X a,; 2\ a;
‘_l N . 7
3T 100, e 100,

E S al) E E ail

gt} gl $mi Jmd

The logic diagram of ihe computation and the program is
shownt in Figure 1,

By following the program carried out as shown in this
table cne can see how the computer is nut to use,

After the magnetic card is fed into the computer (here
shown in Figure 1 as the program), we address the program,
The five figures are addressed that represent the values of
a product for five plan vears, after which the sums are posted
horizontally, with the computer returning to program AV,

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

On addressing program AV again at the end of the computa-
tion, the computer returns automatically to its original posi-
tion, with the program begirning by automatically erasing the
content of registers 8, €, 7, D, and e so that werk performed
with the computer can proceed wirthout having to operate the
generai clear control and reinsert the magnetic card,

One example ¢f a more compleXx table compuied using a
Programma 101 is computation of tleé effects on the budget of

import and expoit tradc, shown helow,




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:

aj jk- quantity of products
bijk' value per unit measure in lei valuta

€4 jk~ value per unit measure in lei

-4 -




wherein:

i represcnts the relation East, West I and West IT,
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 ve recorded on four differept
magnetic cards with all iterations repeated within the frame-
work of the same program (for i = 1..,.3, j = 1,..n and '
k = 1...m). The third card actually utilized srpporting data
for the final portion «f the computaticas.

Computation of the effect on the budget is characterized
by the large number of operations carried out, including a
number of subtotals by relations, products, ministries and the
national eccromy as 2 whole. 1

Another tvpe of table has an increased amount of input
data (compored with the three input data in the table mentioned
in the previous exampie) and a greater number of totals and
sub-totals. TDue to the limited size of the memory in the
otfice computer these computations nmust be carried out in a
series of two, three or more program steps.

in order to simplify the computations and eliminate
possibilities of error, overlavs have heen prepared to cover
the table, leaving free only those columns within which the
results ave to be inserted.

Ficere 3 shows a table of the type previously described.
The input duata is represented bv the figures enctered in col-
umns 1-9, respectively:

wherein:

J 7 1yeseyni 18 the number of branches under a ministry.
i -~ 1,...,n is the number of ministries
I 1,02.49 1is the number of columns,

For each horizontol line one calculates:

Y
Ty = =1, 100 (cotumn 10 9n pe rcent)
L39S '
y wes 106 (coltumn 11 in pe-cent).
. -




Table 1 -~ Data used in computing effects of import trade

on the budget.

(1) valoares, tn 1ot vatuta (2 Yvaloares, i lat

( 3 ) Ditereute ae valoare

(Ll )(,\muldcnnnlu

° | 1 2 s ‘
|
A. Pentru fiecare relatle (E, N a ik Sk — Gk bus [ Qik_Ciik
VI, VII) a unui produs ik O¢ix ifk ik iik Sl 4 —_—ai,‘g itk
s 3
2 Qix Cyik
i ‘ s ) 3 ]
B. Pentru ficcare produs si Y i b Y o ain Y an e — aiix bine 5
teate relatiile & & =
Y an o
i=1
i *n
Y, o cuix
L] L] » ’-l
C Pentru un minister D¢\ $* ayy byje Y. an cn Y aie co — i b -
fiecare relatie = =1 <1
. Y i b
for {=1,23 fopri=1,23for (=123 =1
. 3 n
by Y Y anan

D. Pentru n produse, un
minister pe toate relatiile

i i: %k beix f; i Oisx

Ligx

Y ¥ o an — an b

teel juml

3 [
=] f=1 =1 1=1 {wl jwl i b
‘222; ik Disk
- " "
$ Y a
E. Pentru m ministere pe - (R . é i cir — aun b F=1 k=1 _
fiecare relatie Zl .):l sk dusk ’21 kg aue cus | 3, 3y oo ok = aun b —
ik - Y Y an btin
for i<1,23] for i=1,23} for i=1,23 j=1k=1
.3 L]
YL Y aven
F. Pe economie, pentru m L& 5 i i i . 2‘: i i ouk e ~ ur bua §=19~1k=l
ministere 3l toate relatlile g g kz_:a"' i1k o8 e ik vk P ) ifk €4 3 A om .
i=di=d k=l ! | Y. ¥ Y antn
: ] §=1jml k=1
J i !
Key:
1. 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 eachrelation,
D. For n products, one minister for all relations.
E. For m ministries for each relation,
F. For the national economy, for m ministries and all
relations, [gee footnote on next pagg?.
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(2¢ ) Cotcvieard

Tipareste
ik
T

|
(1b) Tipdreste

s, (1A
( le ) Tipdreste
Cuk (24) cotcvteard
»
-__L— lpdreste
2a; | | )
Lolculesid
5
(/pdfe:lc
(4’ t = manared relztulor
i N numdrvl produselor v
munster
(3 ) a1 riamorid munslerelor
-~ '
o (U)
(2b) Cotcuteors
Qmﬂqh v 778
! (sf , )

! .
(3) (1)
| uuufﬂds} % ‘ll’

figure 2, Logic diagram for computing the effects of
export-import trade on the budget.

hey:
la Write-in aj jk
1b Write-in bj jk
1c Write-in cj jk
2a Compute and write (A)
2b Compute and write (B)
2¢ Compute and write (C) and (D)
24 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 precedinrg pagg7 Average rates of exchange by
procuct, by ministry for cach relation, by ministry ror all
relations, by the national economy for each relation, and by
the national economy for all relations.
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i TOTAL | z T Tl = ! 2 |z z
. ! |
Figure 3,
Key:

A, Ministry of Electric Power

Al

1)
—

Flectric Power
PBuilding Miterials

A5 Machine Building

B. Ministry of Mines

B!t Mining Ferrous Ores
B2

B3 Building Matcerials
B4 Coal

B5 Nonferrous Ores

B6 Machine Building

B7 Foodstuffs

C. Ministry of Petroleum
C1 retroleum

2 Natural Gas

C3 lachine Buiiding

C4 Nommetallic Substances
D. The other ministries
E. Indicators

F.

8 -

_ Unit of measurement (Column 0)
/Tor key to columnns see next page/

Nonmetallic Substances and Abrasives




Key é;bntinucd from preceding pagg? (Fig, 3)

Column 1, Effective T-2

Column 22, T=-1, Original plan provided for in decision
of the Council of Ministers

Column 3., T-~1, Plan carried out to date,

Colurm 4, T-1, Predicted fulfillment,

Column 5, T. Five-year plan. According to decision of
the Council of Ministers,

Colurm 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 %)

LT-Z, T-1 and T not explained in text/.

The totals by branch are calculated for each ministry:

f=1 for i = 1,2,,,.,n,

For the economy as a whole one calculates:

621 }ElY“' for k = 1'2""'9‘

The program was completed on two cards. With the aid of
the first program one computes Yoy By 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 = 1,...,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 cempute the different tables
encountered in administrative work.,

-9 =




In order to illustrate a number of possibilities for the
use of elecironic office computers in administrative work, ex-
amples have been :iven of the way to program and compute three
tables and the manner in which the computers used can be made
general use of in keeping with their applications and memory
capacities,

Viewed from this siandpoint, electronic office computers
can ke put to use for small projects that do not justify tying
up a iarge computer, the capacity and availability of which
should be earmarked for complex computation programs and for
simulation at the level of an industrial branch, an important
plan indicator or the national economy as a whole.,

This article does not make any analysis of tlie import-
ance of computing the cffects of import-export trade on the
budget, nor ot the iwpurtance of computing any of the other
tables mentioned; its sole purpose is to explain the method
of computation tollowed.

Experience using smill office computers for computations
of the kind described in this article has shown that one can
save 8 to 10 hours compared with the time required to carry
out the same computations using mechanical calculators. This
saving in time makes 1t pocsible to carry out more detailed
technical-economic anaivses and to carry out certain calcula-
tions and obtain some results that could not be achieved using
conventional calculators.
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