MERCEDES — AN INTERACTIVE
ROCESS CONTROL PROGRAM PACEAG
PORTABLE COCMPUTER LABORATO
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On the basis of th

or Automation of the E iiiute for Rsseazcg and Piarm:‘g in Silicate Indusiry
(IRPSI) and the Department of Automation of the Technical University,
Budapest decided to Wwo i{ out a general-pur
package for a Portable Process Computer La bo;amry (PPCL) established
earlier by IRPSI for controlling various kinds of processes in the silicate
industry.

The precedents of elaborating this program-package date back to some
years. In 1975 co-workers of IRPSI and the Central Research Instituie for
Physics have developed and set up the above mentioned PPCL, consisting of a
process control computer (TPA/i—similar to the PDP8) and a CAMAC
system as a real-time periphery in order better to know and control
technologies in the silicate industry. The PPCL developed in this way is
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suitable for on-line controlling various processes, through mobility and easy
connection to the process.

In 1975, IRPSI committed the Department of Automation of the
Technical University to make ready the process control model for the second
furnace of the Hollow Glass Factory in Oroshédza {Hungary). In lack of
programs necessary to complete this model, the results of data processing had
to be punched on tape to be evaluated later. A difficulty resulted both from the
long measurement and identification cycles and from data punching, at the
same time the model did not reflect the instantaneous furnace conditions.

To eliminate these problems the IRPSI offered a possibility te test an
adaptive gontroi algorith 1—developed at the :}epartment of Automation—
on the PPCL and to try it out on the process — “in vivo”. The results were
good. The fumace pilot operation became smoother than under local control.

These two circumstances, that is, awkwardness of identification on a
computer, not belonging to the Glass Factory and advantage of the on-line

{real-time) algorithm induced the édtomatw Research ¢ n‘cup of the IRPSI
and the Department of Automation to agree on mutuall deve oping 2
computer contrel program j*ackage for the existing PPC ?., This program
packag completed in 1978 under the name

ON-LINE OFF-LNE
RTP OLIP OCAD
Fig. 1
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parts: the on-line and the off-line program packages. Two further components
of the ofi-line program package are: the OLIP and the OCAD program
packages. These names arise from the following abbreviations:

RTP — Real-Time Program package

OLIP — Off-Line Identification Program package

OCAD  — Off-line Computer-Aided Design program package.

RTP — Real-Time Process control program system

The RTP is intended to establish direct connection w

two-way signal flow (data logging and terven@on)

and realization of the discrete control algori ‘

SYS-IM — SYStem Initialization and Modi

BALC  — DAta LOgging subsystem;
MOLID — Nonlinear On-Line IDentification subsystem
DBC — Direct Digital Control subsystem;
T — Seli-Tuning minimum variance conirol subsystem;
TEGE — TEst signal GEnerating subsystem;
INVE — INterVEntion subsystem;
BDEVAL — Data EYALuation subsystem;
INT — INTerrupt subsystem.
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The scheme of the RTP system 1s shown in Fig. 2. The meaning of the
letters with hyphens beside the program names is:
iM — Initialization and Modification module
BT — Real-Time operation module
OF — {Ff-line operation module.
.

From the scheme the system is seen to be organized so that the
initialization and modification, moreover the off-line (OF) modules are in the

command—appear periodically. By way of interrupt it is possible to call a
SMAP from the background at any time. Similarly throngh an interrupt the
RTP sy fied. At that time after interrupt the

an appropriate tool of real-time inferaciive

peErim lug he correlation functions are updated recursively at
a rhythm imposed by the data collection, while the interactive—off-line—
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ate continuously working, sc¢ in a later phase a new, exacter evaluation is
possible on the basis of correlation functions accumulated in several
measurements.

The subsystem DDC consms of two modules. The module DDC-RT
evaluates the intervention signal on the basis of the vectors of measursd data
and of reference signal, sto d in COMMON field.

] -OF ns comroisac of linear SISO (single input, single
ven process and feedback med i

g its parameters to the changes of the system
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The subsystem ‘\WE has to emit the intervention signals computsd by
‘f*e BT modules, to check static and dynamic resirictions before emitting the

ervention signal and if needed, to modify the emitted signal,

The task of the subsystem DEVAL is the primary evaluation of
measurements and in‘cet%ntion signals as well as data supply for the
technology (printing the measured data and intervention signal, graphical
display data, average and variance computation, observation of teshﬁoiogzcai
limits, logging, etc.).

The subsystem INT has a double task. On the one hand, it enables calling

off-line evaluating, 1deﬁthy__-g and designing SNAP-s at any time, on the other
ha‘ld after interrupt it permits to modify system parameters by activizing
itialization and modification {IM) modules.
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Ofi-line program-system

The ofi-line program-system consists of program packages OLIP and
OCAD.

{OLIP evaluates the collected measurement data of RTP with the purpose
of off-line modelling. Its main functions are: preparation of data, display,
parameter estimation, model verification. The constructible mode! categories
include the single and multiple input, linear and nonlinear, static and dynamic
systems with linear parameters. These models proved to be satisfactory in case
of many industrial problems.

OCAD has to design a controller based on the process model either
known or determined by identification. The design procedures include the
classical and modern synthesis methods of control engineering. Subsystems

1
(FRECAD, %’;OGAD INCAD, SIMCAD) determine the wanted control
pa‘famete *he methods of ;reqwncy, zom-locus by minimizing the intecral

nly high-level process control “‘”ogmm language
in lack of z better basis of comparison—the
d i¢c the high-level ;Gz:cwss conirol program
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the memory all
e field of DATA is a storage arca handled by DATA segments, with
aracieristic data may be read from the disc or may be stored on disc;
contains a new segment {(FUNCTION);
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— it is completed with new auxiliary programs, making debug easier,
such as;

— fault seeking and tracing program: POLIP

— aprogram PRESTO for th i
program;
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proved in pi:acuce.

The programs make interacti ve ntervention possible. Actually it is the

most up-to-date technigue of small comgut&r experimental systems. The

mteractwe intervention by the operator provides him & possibility to choose
from the alternatives offered by the computer according ic the given situation.

MERCEDES is modular in construction so the user can organize a
system satisfying other, special tasks even beyond the general-purpose system
proposed by the program-package and the user-oriented programs. This is
helped by dividing RTP into separate SNAP-s and by the subroutine-oriented
construction of programs OLIP and OCAD.

The programs realize graphical display by alphanumerical characters.

These features make the process control program system MERCEDES
suitable for handling various industrial processes and testing pilot plants, that
is to perform tasks set up by technologists as regular services.

Summary

The general purpose process control program-package prepared for the portable computer
laboratory designed in 1975 by the Automation Research Group of the Central Research and Design
Institute of the Silicate Industry is briefly described.

Experiences gained in the portable computer laboratory during the software development are
summarized as well. Finally, the general features of the process centrol program package are recapitulated.
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