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THE APPLICATION OF COMPUTERS TO THE PLASTICS INDUSTRY

The title of this lecture is very challenging, and there
is a vast complex of interesting questions which could
be discussed in relation to the application of computer
systems. However, a twenty-minute lecture means drastic
limitation of the discussion for & few points of general
interest.

Ivhave therefore selected the following three main topics:

1. How to optimize cumputer systems
2. The important role of computer software
3. Improved communication with the computer

Before we go any further, it might be worth while to agree
on the definition of some of the terms. When I speak of
“the computer system", | refer to the overall system,
comprising the human being, operational objectives, com-
puter hardware and computer software. The term “"brainware"
{s introduced to designate the written computer-oriented
task requirements, as distinct from computer software.
Finaldy, therc is the term "optimization": this is the
process of defining a computer system configuration which
meets the established operational requirements at minimum
cost, taking long-range requirements into account. This
leads into our first subject:

(Chart No 1)




How to optimize computer systems

Effective computer systems have to be tailored to the
individual needs of the user. In order to illustrate the
multi-component management data flow within a given indus-
trial organization, let us have a look at the following
management pyramid. We recognize that this pyramid is
built on the operational base directed by operational
management, since it is operational management which de-
termines the tactics. Strategy will be carried out by
middle management,. and corporate policy by top management.

Today, every company faces the problem of where to start
using computers. In order to remain competitive, it is
wise for every company to establish a long-term plan for
a satisfactory computer system.

(Chart No 2)

For the past few years, everyone has been talking about
management information systems, which are certainly the
goal for optimum computer utilization. Since such a
challenging goal will not be reached in one step, .any
long-term plan shoyld define individual milestones for'
building vp an optimum computer system step by step. 1
This build-up has to start with data acquisition in the
individual departments such as production, procurement,
engineering, research and development, accounting and fi-
nance, as well as the personnel department. Advanced .
systems will use terminals for automatic data acquisition
which are either directly connected with a main computer
or linked with satellite or process computers which pre-

pare the data for the main computer,




Very often, these steps to automatic data acquisition are
too costly to begin with. If 50, data decyuisition may
very well be started using punched carde, punched tapes
or magnetic tapes, which are hand-carried to the central
computer station. A qrowing computer systoem which is one
day to become a management information system will require
3 data base which stores all the data needed for the various
information formats, in such a way that the desired infor-
mation format can be generated merely with random access
to the individual data.

(Chart No 3)

The followi:ig chart shows a milestone plan which | now
want to use to emphasize the importance of strong program
management, which I think is the only way to achieve an
optimized computer concept. Before any program team can
start its work, the short- and Iongjrange objectives have
to be established by the user's management.

Once a program manager has been designated and the team

set up, or when a competent sub-contractor has been selected,
& system study phase may be carried out. After evaluation

of the system study report, the user's management can either
confirm or revise the main objectives and decide on the
following pﬁases. The same routine may be used after comple-
tion of the definfition phase, which should lead to the q0-
shead for the procurement phase. The last phase of such a
computer 1nfroducti§n program is the installation and
training phase. If these projram phases are conducted
carefully and the general rules of program management ob-
served, there should be a good chance of ending up with a
computer system which is optimized for an individual user.

(Chart No 4)




Before we turn to the topic “"Computer software”, let us
have a look at the history of computers. As we all know,
computer life started in the 1940s. The so-called first
generation lasted for almost 15 years, up to 1960, and was
equipped with vacuum tubes. The first computers were
programmed in machine language. Later on, the first assem-
blers were developed.

The second generation lasted for only 5 years. It was
equipped with transistors and discrete electronic compo-
nents. The memory-access time was reduced to 10 micro-
seconds. It was at this stage that the need for standar-
dized computer languages, called compiler languages, was
recognized. The first compiler languages and operation
systems for internal computer control were introduced.

The third generation began to appear in 1965. This gene-
ration is equipped with integrated circuits, The memory-
dccess time has been reduced right down to 0,5 microseconds,
which is an improvement by the factor of 20. Other charac-
teristics of this generation are nu!ti-prograuuing, time-
sharing and remote data processing.

Since 1968, there is o so-called modified third generation
which now employs medium- and large-scale integrated elec-
tronic circutts. Memory-access time has ag92in been ifmproved,
this time by a factor of 2. Large computer systems of this
generation are now capable of Processing support programs

in parailiel.

The development of computer hardware in recent years has
been flntastic, But what does it mean with regard to
computer application by individua} companies?




There are extremely powerfuyl computere on the market,

which are fast and have a very high data-processing
capacity. But the cfficient use of these powerful com-
Puters depends on the software packages available. |t

can be safely stated that the electronic computer hardware
has left software development far behind.

(Chart No 5)
Let us recall how computer programming started,

The first level was the machine lanquage itself, [n the
next echelon we find the s0-called assembler languages,
which were developed dby each computer manufacturer for
s own computer systems. These languages allow for pro-
gramming with alpha-numerical instructions, which are

- automatically translated by the computer using the assembler.
Users of a large number of different types of computers
very soon demanded programs with a common and edsily under-
standable structure for a1l types of computers. The com-
piler languages, such as COBOL, FORTRAN, ALGOL and others,
were developed and introduced. The main advantage of the
compiler languages, apart from standardization, fis the fact
that they are problem-oriented and easier to learn than
assembler languages.

(Chart No 6)




What more can be done to improve the standard of software
developments? There is quite a number of promising starts
today, one of which I would like to bring to your attention.

Existing compilers can be greatly improved by the use of
Converters. Let me demonstrate this possibilfty by taking
the example of a typical converter language designed on
the basis of CoBoL compiler language. The employment of
this converter Tanguage has $0 greatly reduced the training
time for programmers that whereas 20 days used to be re-
quired to train COBOL programmers, it is now possible to
Tet an untrained person generate a COBOL prcegram in the
converter language after only 2 days' instruction. The
programming cost for the generation of COBOL programs can
be reduced by 50% to 95%, depending on the given task. [n
addition to this advantage, all the basic coBoL advantages
| aré maintained.

(Chart No 7)

The following chart 11Tustrates how it is possible to reduce
the effort required for COBOL Programming by using our con-
verter language example. |t should be noted that 10 frames
of a converter language program wi) subsequently generate
200 frames of the corresponding CoBoL program. On this

chart you wij} find the typical convorter 1nstructions, such
as Use, Give List, Containing, Sum of, which are complemented
by the individual task parameters.

(Chart No 8)




Let me explain the working principle of our converter
using the following charts. The converter pregram,
stored on punched cards, is complemented by the file
descriptions stored in the so-called file manager, and
is subsequently converted into a COBOL source program

by using the intelligence of the converter program. The
conversion results can themselves be stored on a disk-
file, on punched cards or printed out in list form. The
development of our COBOL converter program required four
man-years of work by highly qualified compiler experts.

(Chart No 9)

Now to our last subject: * mproved communication with the
computer",

Let us use the followiny figure to discuss a desirable
dialogue between a manager and his computer system. Assym-
ing that the manager talks through a microphone, the instruc-
tions given or the requests made are fed to a decision

logic. This logic then decides whether data retrieval can
start immediately, that is, “f the information is s8lready
available, or whether a difalogue is required, that is, if
existing information formats have to he modified using
existing programs.

The third and last possibility would Le the generation of
hew programs to solve a given task,

The most important requirement for such a system is the

data base already discussed. Tne information results and/

or {nstructions given by the computer system will be dis-
played audio-visually to the manager. One of the fundamenta!




ond essential components in such » management 1nfornation'h

system will be the generation of bratnware, which is ’

hew term for computer-oriented task requirements., Obvious-
1y, there s a long way to go before we are able to imple-
ment such a2 system. However, it is important for every
company to orfent fts long-range planni.g towards this

challenging geal.
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