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¶ P r z e my s  l owy I n s t y tu t  A u t om a t y k i  i Pom i arow M E R A — P  lA P

I us t  i t  ut  e for  i n d u s t r i a l  Automat  ion and Mea s ur o m e nt ~ Wa r s aw  I

T h i s  a r t i c l e s  d i scusses  t he  s t a r t u p  ot  an

Opera t iona l Product  ion P 1 ann  i nq  I OPP I proq r am ,

wr I t ten in JEAN conversa  t iona 1 1 an q u a q e  a t  t he

J a n ik o w  Soda P l a n t s .

1. Me t hods of Com~~~t e r  Qj~~~~ t_ ion i n  ~n d u s tr i a ~ AutOf lk l t ion  ‘st ems

W i t h  resp ect  to t h e  method ot  connect  i nq  a compute r  t o  a u.j4-t

t h e  fol  lowinq  t vpos of computer o p e r a t i o n  in  i u du st  T I  ~1 1 d t I t 0 f l I~1 t on

sy s t  ems are  d i s t  i nqu i sh e d  : oper..it ion  in  t he  ci  f — I  i n c  mode , ope 51 —

t i o n  i n  t he  o f t — I  m e  mode I T r a n s l at o r ’ s N o t e :  s i c ;  p r e s u m ab ly  “ on—

l i n e ” wa t n t  ended here  1

In  sys tems opera t i nq in  the o f f — l i n e  mode t he compute r  i s not

c o n n e c ted  to an op er a t i ng  i n s t a ll a t i o n  of the  u*~i-4 . The i n p u t  d a t a

needed fo r  ca 1 c i i i  a t  ion ( a n a l y s i s  are prepa red manua l l y  and supp i  i od

to the  computer us in l  the  ap p r o p r i at e  i n  forma t ion c a r  r ior s , e • •

p e r f o r a t e d  card s or t apes .  The computer  per fo r ms  i t s  a n a l  ys  i s accor-

d i n g  to the ap p r o p r iat e  programs stored in  it s  memory at  the  request

of t he  use r .  T e c h n i c a l  and economic ca Icu hit ions  ( an a  l yse~ 1 are
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usually involved which enable a user to eva l uate the production

process. The rebults are retrieved on the perforating equi pmeat

available , e.g., on a line printer.

In systems operating in the on-line mode the input data are
~supplied automaticall y from sensors installed in the ~~-i-t. These

systems can be used for recording, data processing and control. In

the case of recording and data processinq~an appropriate computer

program takes care of servicing the measuring points , controling

the values of the process parameters , printi ng out operationa l re-

ports and technical reports , either automaticall y or at the request

of the operator.

Use of a computer for control in the on-line mode is the most
advanced computer application in industrial automation . Two basic

methods of accomplishinq this control can be distinguished : 
~~im~a

control and direc t  digital control (English DDC).

In the first case , the computer automatically corrects the

assigned values on the conventional automation r egu l a t o r s .  The

second method of control consists of the fact that the computer

replaces the action of the regulators , automatica t.iy sending sig-

nals to the conventional automation elements tha t perform a certain
, ‘

f u n c t i o n .

Individua l systems for computer operation in industrial automa —

tion systems are shown in Fiq. 1.
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Legend : a) Central re~ording and data processinq; b) primary con-

trol; c) direct digital control; d) transmission of siqnaL e)  manual ;

f) automatic 2
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A characteristic feature of a computer operating in an indust-

rial automation system is the so—called r e a l — t i m e  op e r a t i o n  (English

real— time). This means that the accompli~ hment of individual pro—
1 r ~~ ’J t a  t r ~~N.

grams occurs within frames ot time ~~~~~~~~~~~ t ho t i m e  r equi  red for
the  process.

Control in the advisory mode can play a siquifi cant role in

the case of simple computerized automation systems . It is charac-

te r ized by t he  f ac t tha t, in the off—line mode and at times in the

on—line mode (automatic introduction of input data) , programs are

operating that supply results which form the basis of an opl rator ’s

dec is ion concernin g the me thod for  con trol i n g t he  process. Both
the  t ime in te r v a l s  wi th i n  which  the prog rams ar e performed a s wel l
as the opera tor ’s decis ion s are d i c t a ted by t h e  proce ss requi reme nts ,

and that is why we can say that contro l in the advisory mode takes

place in real time .

One of the most important a sp e c ts  in using computers for indust-

r i a l  a utomation is th e p roblem of communica t ion between the process
operator and the computer ( t h e  process operator still plays the

all—impor tant decision making role in computer systems). The so—

lution to this problem is related to the use of appropriate techni-

cal measures that permit communication with the computer and the

appropriate progamminq . The use of conversational languages (e.q ,

BASIC , JEAN , TEL SIM ) tha t permi t th e operator  to communica te w i th
the computer can prove to be pa rt i cu l a r l y useful in thi s regard.

2. conversa tio~~~1 Lar~~ua~ es and T he i r  Use

Wi th the aid  of a conversa t iona l  l angua g e , an operator can make
di rect contact w i t h  a computer via a t e r m i n a l  ( e . g . ,  a t e l e t y pe ) ,
which means tha t he has the  c a p a b i l i ty  of c o n d u c t in ~ .~ d i r e c t  dia-

l ogue w i t h  the computer , or else can ca r ry  out c a l c u l a t i o n s  based
on prev ious ly  prepared programs .

A f t e r e n t e r i n g  the problem under cons idera t ion  onto the  t c i ety p e
in the conversationa l lan guage chosen , the operator can o b t a i n  th e
solution to this problem right away on the teletype . This enables

3
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him to test various methods for solving problems and to choose

the optimum concepts.

Theoretically, every problem expressed mathematically can be
solved using a computer operating in the conversational mode. Des-

pite the fact that conversational languages are not an appropriate
tool for creating lengthly programs, with their help it is possible

nonetheless to test with great ease and speed the analytical algo-

rithms which make up complicated programs written in the ALGOL or

FORTRA N languages.

A great possibility exists for using conversational mode opera-

tion in the majority of engineering calculations (e.g., in strength

calculations), statistical calculations and other mathematical cal-

culations in industrial engineering (analysis and conversion of

many industrial process parameters). The possibilities of direct

cooperation bc cween man and the computer has also permitted methods

of simulation [model~ing) to be worked out in the conversational mode

of operation . Conversational simulation languages (e.g., OPS-3 ,

OPS-4, TELSIM) permit construction of the model during simulation

and enable the user to play a direct role in the simulation process 111 .

Conversational languages can be used is single— and multiple—access

systems. Operation in a multiple—access system (the connection of
+0

several teletypes w4-th a computer using a multiplexer) makes effec-

tive use of computer time possible and permits the simultaneous ope-

ration of many users. A conversational language can be an excellent

tool for operation in the advisory mode in complex computerized auto-

mation systems. For example , periodically collected data related to a

controlled industrial process can be introduced via a teletype into

the computers memory , into which a program describing the the method

for production control had been introduced previously (written in a

given conversational language). The results of the analysis , printed

on the teletype ,enable the dispatcher to make the appropriate decision .

The use of conversational languages for this purpose involves a

.1
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significant reduction in the costs associated with equipment and
special programming . This is of particular importance in planning
and introducing simple computerized automation systems.

3. Description of a Test on the Use of the JEAN Conversational

Language for Control in the Advisory Mode

One of the conversational languages is the JEAN language devised
by the ICL [21 . This language (described in (61’

~ in particular can
be used with the Odra 1305 and 1325 computers.

Two operational modes in JEAN language are possible: the imme-
diate calcue-Itions mode and~programmed calculations mode. In the

immediate calculations mode each instruction is performed immediately

after it is entered on the teletype. In the programmed calculations

mode , consecutive instructions are remembered by the computer and

their performance occurs only upon the special request of the user.

The feasibility of using the JEAN conversational language for

operation in the advisory mode was verified at the Janikow Soda

Plants in the central control and data processing system introduced

there using a computer which employed an Operationa l Production Plan-

ning (OPP) program written and verified earlier in FORTRAN language [3].

The OPP program serves for production planning at an assigned

level of planning using a computerized data processing and control

system , together with a network of special instruments for remote ,

manual introduction of data in the form of NIC digital information

transmitters (belonging to the INTELDIGIT subsystem of the POLMATIK

system)

An alternative test was performed on starting up an OPP program

translated into the JEAN conversational language. The main purpose

of the test was to achieve the same (or very similar) action and

service of the OPP program as in the designed version, but without
the special equipment. The test was performed with the following

set—up: an Odra 1325 central unit , 7070/2 uniplexer and a 7071

teletype.

L
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The following are the advantages of using a conversational
language for this purpose.

- enables the process operator to start up the program from

the teletype at any moment ,
- permits the introduction of data from the teletype at any

moment ,
- eliminates the need to use special programming (SZPAK), or

programming from drum memories, equipment connected to the

uA4-t and digital information transmitters (NIC).

A drawback in using a conversational language is the fact that
data cannot be collected directly from the

The development and start-up of the OPP program took place in

several stages. At the beginning , the OPP program was translated

from FORTRAN 1anguage~to JEAN language . Owing to the length of

the OPP program , the translation was laborious but did not create

any real difficulties since there is a great similarity between the

basic FORTRAN and JEAN instructions.

Next , using a Consul machine the program devised was punched

out onto a paper tape and introduced into the computer ’s memory

from the teletype ’s tape reader. In order to avoid a lengthly

introduction process of consecutive instructions as single messages ,
~the entire program wds treated as e~O message of many instructions

which requires only a single acceptance by the conversational system.

The length of time for this operation ,nevertheless , amounted to

about 1/2 hour.

The next step was to test the action of the program. The pro-

gram comprised two parts (a data introduction part and an execution

part) which were started separately.

After starting the first part and introducing data into the

operational memory , considerable trouble was encountered in carry-

ing out the second part , during which time the conversational system

did not produce any standardized message concerning the state of

operation .
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From the tests conducted it follows that the OP? program (in

JEAN language) in its present structure cannot be full y achieved

by the JEAN conversational system . After conducting brief verifi-

cation tests on the possibilities of the system , the probable reason

~-c-~ this situation was determined .

It must be recognized that implementation of the JEAN language

for the Odra 1325 computer possesses a limit in the number of repi-

titions ~n the same portion of the program in which communication

instructions with the teletype do not occur. When this limit is

passed a breakdown in communication occurs during which no standar-

dized message is printed . On the other hand , the number of repiti-

tions of a portion of the program in which communication via the

teletype between the user and system occurs (print-outs , page changes ,
—

request f-~re data , etc.) is unrestricted .

Undoubtedly ) the limitation described is related to the internal r
control of the conversationa l system which guards against possible

calculation difficulties in the programs (usually difficult to iden-

tify) and is most desirable in a system of multiple-access operation ,

i.e., when the same machine is being operated by many users.

Thus, the OPP program could be accomplished in JEAN language

only if it is given a structure other than the one it had in FORTRAN

language

4. Conclusions Related to the Use of Conversational Languages in

Industrial Automation Systems on the Example of the JEAN Lanquaqe

The performance of the test discussed under~ 3, to write and

set in operation an extensive calculation program in the JEAN con-

versationa l language led to the following conclusions:
- The JEAN conversational language is a very simple language

and easy to master.
- This language turns out to be excellent for calculating

a not too very large number of complicated mathematical and

engineering problems .

7
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— Setting up large and complicated calculation programs in

this language is hampered by the large amount of work

associated with introduction of the program into the com-

puter ’s memory and the need to use artificial support for

communica t ion between the syst em and the user (inserting

instructions into the program which causes ,e.g., print-outs

on the teletype during calculation of the program) in

fragments that contain long iterative calculations.
- The JEAN conversationa l language can serve as a tool in

the advisory operation mode , but the calculated program

cannot be too long and cannot contain long iterative cal-

culations; for lon g and complicated programs it is more
convenient to use, e.g., the FORTRAN language .

— In complex automation systems in which for other reasons

(c’peration in the on—line mode) an auxiliary memory , equip..~~~t

for connection to the unit , and NIC transmitters must be

installed apart from the computer , it is more convenient to

use programs written in FORTRAN language , operating under the

control of a SZPAK system.

In conclusion it should be pointed out that BASIC is becoming

ever more widespread as a conversational language at present . For

this reason any user who has the freedom to choose between JEAN

and BASIC ought to decide on BASIC.
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