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‘2bstract

. This abstract describes the fﬁrther developnrent of the
project "Introduction of innovative Prodﬁcts into a competitive
Market™, the former stages of which have been already described
in the Pxocéedings of the 1980 International Conference on
Cybernetics Society, Cambridge 1980 (Xrallmann (1980)).

The management of the company we cooperated with wanted
to get support in the decision making process of introducing
innovative but similar products into a competitive market.
These different products for sterile {pure} watei processing
- ara based on the same idea of perforﬁance but different

attributes (or properties)
= are of high cuality
- use the sare logistic
- operate in different markets.

Based on the two already developed Systemvnynamics
models for two different p:odhcts tsee Krallménﬁ (1980)}), the
idea was born to create a model base system..In the first step
"this model base system shouléd contain _

- a nurmber of cptimizatioﬁ rdutines {razor seérch, évo;utlon
strategies and other heuristic search algorithms)

- a planning language beside general statements which can
handle the modules and algorithm routines with user friendly
cormands and which takes care of tﬂe execution process on

different comnuters.
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The second stage is to design an interface between the
model base system and a data base syﬁtem‘to get access of com-
pany'é internal (e.q. cost'accounting system) and external data.
This step is now in the phase of design,

» The planning language now under development can ke cha- -
racterized by interactive, flexible, transparent and user
friendly. Further on the surface of this language is easy io
use, reliable, ;easpnabl§ seif—explanatory, and responsive -
just like a.staff assistance. This points out an important
conclusion: management wants to become directly invelwved in the
model ‘building process so that they méy understand it ané so
that the model has credibility; .

Another major additional change had to Be perforned a%
the DYNAMO-Compiler and its produced FORTRAN-Ccde.

Special software has been deveioped to present the results
from the simulation models being investigated and data of the
cost accounting system in integrated figures (in any desired
arrangement of‘zows, columns, and headings). Report formats nay
be called from storage or specified as needed.

The main aavantage éf such a decision support systeax
(model base syséeﬁ + planning lancuage + report cenerater +
data base system) consists in tﬁe fact that thélmanager can
formulate and simulate very easily his Sﬁn problems based on
System Dynamics in this specific field at this tirme.

The requiremenéé ét—&eci;ion support systems caused bf
growing problem complexity and organizational structure demend
in the process of man machifne communication the support of
human inabilities as

- human memory through data base systems
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- simultanecus ccnsideration (analysis) of complex facts

(probliems)
These

capabilities

through model base systems.
tools can give an important support to human

as creativity and association of ideas.
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"I, Tocisidoh Subpdri Systems - Ceneral Introduction

1. Operationalitv and Practicability

1.1 Fiexipilisv

The demand of high flexibility of the LSS to be
develioped is derived from the essential characteristics in the
case of strategic décisions in connection with occurring proklem
complexities, as unprecedented, novel and badly structured.

(see Vazsonyi (1978), 'p. 73). In the phaseé of system generating
{identifying, deéfining and structuring of problems, hypothesis
building) ana of system building (definition of a qualitative
modél, application of method' and model béseQ, the variation

of structure and variable integration must be énsured. The
understanding and the pérceéptions which the user has obtained
during the prccess of model building and model validating must
at évery time be subject to edsy implementation. Due to the

intérest of a most possiblé integratiofn of the advantages

of men {(creative power, associdtion, intuition) and machine

(arithmetical command, accuracy, storage capacity), the area
of‘development must not be affected reither in thé phase of
the model building process nor in the phase of search arnd
choice of the ‘decision alternatives. The DSS must adapt by

its variable proceeding manner to the manner of reasoning of
the decision maker and must attach main importance to the
irtuitioh as well as to the experience (sée Neumann and Hadass
980), p. 79, see further Wagner (1980 c¢), p. 5 "Instead, we
are actually enhancing and amplifying the inherent mental
powers.of people by means of special tools, and stimulating

their creativity.").
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" 1.2 Transparency and Acceptahce

‘The DSS must always have only the character ofban auxi-
liary variable which is essentially impressed by the system
components, as structure transparency, method comprehension and
communication capability. Processes of transformation witﬁin the
-DSS mugt be transparent resp. reconstru;table by decision makers
so that a far reaching ‘acceptance of the .system procedufe en—-
sures an efficient application. "This points out an important
conclusion: management wants to become directly involved in the
‘model building process so- that thgy may understand it and so that

the model has credibility" (Wagner .{1979), p. 15).

1.3 Computer supvorted integration of methods and data

As a result of the function exceeding character of tﬁe
strategic decision problems to be solved. the DSS must overtake
apart from providing procedure suited program elements a computer
supported integration, i.e. especially the CCITT 24 management
see ﬁonczek amcng others (1980}, p. 340); Such a method inte-

ration realizes the demand of best, possible congruity of the
characteristics of the problem complex to be analyzed and the
‘characteristics of the methods to be apﬁlied. Already in the
eérly 70 years v. Kortzfleisch pointed out the solution possi-
bility of such a described method which has been realized in the
scope of the chemical industry in projeéts’with regard to the
forecasts of economical conseéuences of ‘the development in direc-
tion of a long life car ana of an investication of vroblems of
raw material consumption (see also Asémann, Bellmann, Braess
.(1976); Seetzen, Krengel, v. Xortzfleisch (editors) (1979)).

Beside the method integration the system user should be subported
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at the adjustment between the model and the required data and
should be helped by a computer supported data supply (see Prefimar

{1980), p. 33).

1.4 Result generators

For reasons of enhancement of efficiency, working prac-

" ticability as well as acceptahce, a limited class of printed

'pictu;es and layouts with a view to a graphic, easily understan-

dable and expoundable presentation of data evaluation and alter-

native analyzing must be put at the disposal by the DSS. In tkis

_connection PreSmar claims for report systems for the data editing

and in accordance with the téchnical presentation-medium for the
data ﬁresentation (see PreBmar (1980)), p. 35, further Keen and
Wagner (1979), p. 120)..Just for the uséi not so véry familiar
with the methods an assisEancé in interpretation of therresults
is of great importance, in wh;ch respect parameters of the infor-
mat;ve, the forecasting and the pragmatic relevance serve the
determination of the aim to be‘accomplished of tbe DSS (see

Mertens and Bodendorf (1979), p. 533 £.).

1.5 Command and planning languages

" The conversational language between decision maker and
méchine.should comprise linguistic elements. and ihtegracion
r@les which follow the expert languages of the decider in
mnemonic technical respect. The user surface of this lancuage
"must be flexible, easy to use, reliable, reasonably self-expla-
natory, and responsive - just like a staff assistan:t” (Keen k1980).
p. 41). If possible, the command language should be nonproceﬁural
for supporting a thematic classification of the model struéturg
in respect of the model building (see Xeen and Wagner (1979},

p. 119).
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For a future orientated DSS a user frieidly control system
{also called method monitor) for the realization of complex pro-
gram systens will be evident. The £inal user can integrate methods
to parameterless procedures which can be established by a simple-’

" command language. The procedures - are registerediin a relevant file
and are called with their names. Such é structured control ensures
for the user an excellent combinaﬁion of the methods without es-
tablishing a prcgram. _

‘Beside the process of model building and of program rea-
lization the phases cf alternative finding and evaluation are to
be realized computer supported. The procedures which always répeat
in situaticns as alternative evaluation can be simulated by spe-
cial simple commands. A “"what-if" ccmmand allows after input of
the strategy to ke analyzed the automatic outpﬁt of the results
of selected objective variables in relation to the defined stan-—
daré run. FoOr sugpporting the alternativé finding in the case of
a plenning with defined objective variablés, the generating of
a fgoal—seeking" or "what-to-do-achieve” coﬁmand is recommended
which describes the planning measures to b; performed in'order
to achieve a certain objective (see Wagner (1%80 a), p. 210).

The evident demand of the interactive equipment of the command
and planning language (of the DSS) can at every time be argued
as follows: 4

- direct use of the DSS by the decision maker

- considerable enhancement of efficiency by immediaté

reaction in group conferences and

- positive influence on the creativity and intuition

of the decision maker (see Vazsonyi (1978}, p. 76;

Keen and Wagner (1979), p. 119).
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An extremely comfortable handling of the unformatted

‘data input up to normalized output routines, e.g. for tables

and histograms, is a nécesSary request for the use of the

system by the decision maker. He is an expert in the scope of
appiication and disposes only of basic knowlgdgés of the methods,
who neéds, however, explanation -and decision supports for the

efficient operating because of his limited xiow-how of EDP.

2. Modules of a DSS.

2.1 Data base systems

Under the point of view of an extension of the possi-
bilities of applicatioh of‘data for many different applications
as well as for many different users the sﬁorage nust ﬁe trans-
mitted from the so'far usuai drientation 6n a speciél applica-
tion to a general data 6rientation. The inéreasing data appii~-
cation on higher décision levels in the case of prébleﬁ solh-
tions which go across functional and organizational liﬁits
recommends the development of a data architecture plén for
processing the concentrated information reguirements of the
enterprise. The development in the data management can be
characterizéd by an .

- increaéing storage with direct access'in the case

of decreasing costs and increasing capacity
- data structuring with the capability to describe
more complex data concatenation.
Thué the data base system becomes a necessary condition for a
strategic DSS. The.transition'ffom data files over data file
administration systems up to data bases considers the importance
of the data as a basic auxiliary for decision functions. Data

bases have been created for the following reasons:
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. = The flexibility of the different applications rasp. -
data applications shoﬁld be supported and not pre-
vented.

- The redundant storage of similar data should possibly-
be prevented.

- fhe security of the data should be given by é con-~
sistent data base.

- User programs should become independent of -the phy-

sical data organization.

2.2 Method base systems
As a second essential component of a strategic Dss,‘
apart from the data base system a metpods model base system
is required with the function to support the decision maker
(model builder) in the phase of modeling, i.e. of representing
the real problem to be soived in quantitative termini by far-
reéching‘standardized, éften required, procedure appropriate
pregram units (see ﬁauerv(1979), p. 262). -
A m=thod Sasé system is composed of
l - a file of prefinished, documentated program elements
(ﬁethods); thesé can be derived from existent method
base packages of the producers or can be supplied by.
the final user himself,

; A method moﬁitor {control system) with a data admi-
nisfration, a formula interpreter, a data base connec-
tion and procedures for integrating user own prégrams
as well as

~ software componénté for the user friendly support
{i.e. choice of methods, interpretatioﬁ and represen-
tation of methods, results of methods etc. (see Gernert

(1979), p. 94 ££),

Concepts of development resp. tendencies in realized resp.
method base systems to be realized have been formulated '
Mertens and Bodendorf (1979), p. 533 £f): .

- interactive operation

- extendable model (module) collection

- documentation of methods and,effected interactions
between user and system’ ‘

- system rélevant methbd choice on the basis of
descriptors under consideration of method and problemrm
characteristics .

- easy method integration

= Problem and data orientated supply with model
parameters .

- far reaching automated data supply

~ interpretation suéports for methcd and model results

- system relevant parameter variation in the case of
objective searching methods

- computer support when handling the method bkase
system-(teachwére)_ )

- portability (transferability on other computers)

(see also Lockemann and Mayr {1978}, p. 310 £).

2.3 Integrative concept

The DSS for the time being in the process of investi-
gation and development are characterized by the integration
concept with the éssential.fuhctions data manipulation ang
model building, which are resp. have been so far represented
in the scope of data aﬁd model base systems (see Vagner {1980 a),
p. 209), The rcalization of an efficient Strategic DSS needs

the integration of the functions "data handling” and "modeling”
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END USER
in the case of mutual direct involvement of the end user. Out (Decision maker)
of this fact three critical interfaces result which have to be

got under controi by the software of a DSS (see Bonczek, Holsapple
and whinston (1980 a), p. 345) on the one hand by the transfers

between the system components data base .and method base with

regard to the user, on the other hand by the system internal
: communication
interacticns of data bases and model base (sde fig. 1, next page).
part
1I. Decision Susport Svstem with regard to sales planning of
innovative products ////
1. Cescrigtion of the praxis project /////Optimization
routines p
1.:1 Introcuctien System
. s . . Dynamics
In the scope of the sales planning of innovative products, YOams -
. . . N 1 method
the following ecoromical cybernetic approach serves for the ana- et / .
: . model data
vead & kN o 3 3 . ‘
lvsis and for the representation of the structure as well as of base monitoring base
the dyramic processes of the real phenomenon. Under consideration system system e
_ L . . system
of excgencus guantities of deterministic and stochastic character
{e.g. marketing strategies, price movements, guality require- A'
ments and awareness etc.) with the system dynamics approach by
J.W. Forrester (1969) a model system for the decision support has y
been realized and implemented in the enterprise.
. hardware
The below mentioned organizational criteria by Keen and )
i configuration
®gner for a DSS (see Keen and Wagner' (1979), p. 118) should al- ) .
ready be in this piace on the one hand a standard for the valu-

ation of the conception and on the other hand a standard for
describing the big discrepancy which the here described DSS has Fig. 1: Decision Support Systems
to run through in the phase of de&elopment and impiementation by

steps up to the complete congruity with the following criteria

catalog:
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_=.flexible user'language for a quick generation and use

of DSS for specific applicétions

- a system architecture which enables guick and easy
extensions resp. modifications

- interfaces, similar to the vocabulary and the turn of‘
nmind of the user, for the definition of his decision
problem

-~ communication capable equipments (interactive screens)

as well as generators for documentation of the results.

1.2 Representation of the oroblem

Aféer several years of work of invest;gation and develop~
" méent a known German enterprise has infroduced into the market a
product for the disgerminating-of Qater on £he technologically
new basis of the anodic oxidation. The competition advantage
resulting of the. innovative character as well as ;he high tech-
" nical reliability of the product in the case of at the same time
missing negative accompanying symptoms of other classical proce-
dures (taste changing by chloric tablets etc.} has given a justi-
fied aréument for goecd market expectations. However, within the
first yeai the expected market success couid not- be realized.
As a consequence, the enterprise iﬁitiated an investigation of
the problem complex for documentating the small’ﬁurn—over. For
this purpose a project team of the respohsible managers and ex-=
ternal consultants was established (see Neumaﬁn and others (1980),
. 805.

It was intencded to fulfill the followihg tasks succes-
sively by the project study:

- 2nalysis of the essential variables as well as of the
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relévant structure of the existing problem complex
(analysing.tne bottlenecks in the marketing process
of the ‘relevant product)

- Definition and analysis of different marketing stira-

_tegies for inéreasing the turn-over

~ Documentation of the consequences of different market

strategies on the profitability of the product.

1.3 Actual analysis

In first'discussibn circles with brainstorming character
firét of all an analysis of the problem at this time was performed.
On this océasion a qualitative model was contructed based on
deséription techniques which documented particularly the follewing
matters of facts:‘ '

- detailed structure of the main objective variables

(customers' potential)

= influence factors on the main objective variables and

their characteristics

- detailed structure of tﬁe sales canals

- influence factors on the intermediate perscons and

tﬁeir acting characteristics within the sales
struceﬁ:es. »

Important conclusions of this fifst phase of the project
study consisted in: »

~ The iméortance of system variables which had so far

been negated (i.e. trade cycle, three devided trace
;tructure), and

- the great importance'of reciprocél influence of the

observed determinants (i.e. delivery delays).

223~-f
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Because of tne encrmascomplexity, non-linearity ané dy-
ramic of the pzoblem only an exclusive presentation was excluded
by a quaiitative rnodel. A computer supported economical cyber-
netit mcdel shouid be established. In the first phase of this
. systembrealization, the system dynamics approach, déveloped by
J. Forrester, was chosen out of the present pool of the methods
undér consideration of the present problem and objecéive cha—v
racteristics. Applying this method the statements of the guali~-
tative model in the direction of a'formalized guantitative
wodel systerm were specified. The fléxibility of the method
enabled a far reaching adaptation of the model system to f{he

present data base in this case.

In the écope of the model development the results of
different method strategies were quantitatively registered by
a narket research institute. The single Qhases of the model
building process occurred in an iterative feedback process
between the external comsultants and the.responsibie members of
the enterprise in order to enhance on the one hand the quality
of the model and to strengthen on the other hand the acceptance
and the confidence of the model users (éee Reen (1980), p. 36).
The model system to be developed was classified into five func-
tional submodels with the intention to reuse it for sequence
products with the same distribution structure (producer -
trade - final user). The standardization of these subsystems
'ki.g; subsystem 4 - execution of order by trade) was effected
under the points of view of larger ﬁodification tendency and
modular extension, The result.is represented in fig. 2 as a

raw structure of the model (see next pége).

223—g
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Fig. 2: Basic structure of the Model
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‘The decisioﬁ to represent tﬁe introduction process of
an innovative product 1ineiha computer sﬁpported manner was
the basis for the development of a future model base system.
The functional submodels are concépted in a modular manner,
inaependently practicable as well as exchangeable.in the case
if relevant model parts shall be substituted resp. completed
with regard to othér submodels for the numeric simulation of
a sequence producf. A user friendly command language, which
is realized for the time being, defines the respeétive model
building process.

In the subsystem 1 “iﬁvestigation.of real purchése
intgnsions" all the behaviour manners and relations are sumha-
rized which are determinant for the m;nthly number of firﬁly

determined buyers. Exogenous, i.e. from outside the system

boundary coming input variables into this subsystem are repre-
sented by
- the recommended standard price for the product
expenses of the enterprise for quality imp£ovements
as well as .
the promotion activities adjusted to the client and
to the consignees of ;he mailirg action (physicians
and pharmacistS). .
An endogenous, i.e. an input variable coming frém another
subsystem within the sYstem-bcﬁndary'is the
- averaqe tine of aelivéry
generated in the subsystem 4, which influences in ‘a negative

manner the number of firmly determined buyers with- increasing

tendency.

-l5=
- In the subsystem 2 'supplicr structure” the development
of thé trade's opinion witn regard to the product is modeled.
As an endogenous variablekthe customers' dehand of the sub-
system 1 (jump promotion) has a positive influence on the dea-
ler; as an.exogenous variable the promotion activities of the
produceér have a positive influence on the trade.

In the.subsystem 3 "inventory and order systen” the
stock-keeping policies and the order attitude of those dealers
are shownbwho could be interested for the inclusion oflthe
‘produci into'their assortment. In this réspect the acceptance
of the subéystem 2 "dealer structure” by the dealers as an en-
dogenous input is necessary. For £illing up the relevant stock,
further informations concerning the supply on the producer's:
part (subsystem 5) become necessary.

In the subsystem 4 "order performarce” the whole trans-
action of the order of firmly cecided buyers is simulated. The
endogenous input intotne subsystem are on the onelﬁand the real
monthly buying intentions (subsystem 1}, on the other hand the

acceptance of the trade, measured in the readiness to reorder

_ the product for the customer (subsysten 2). Further epdogenous

inputunits are given by the supply with the purposé of execu-

tion of the order, on the one hand by the subsysten 3, stock~

" keeping and ordering in the case of high supply readiness of

the trade, and on the other hand by the subsystem 5 (company
production sector) in the case of repeat and direct order of
the product from the producer.

In the subsystem 5 “"company production sector” the re-
Y pany

~ actions of the producer are shown on orders of the trade, espe-

cially the time of the order transaction. Input into this sub-



syster are conscquently the order of the trade (supplier) to
take care of their stock resp. the direct supply of the custo-
mers out of the subsystems 3 resp. 4. By analogy, the output’ of
this subsystem in fcrm of deliveries is rendered to thg same
subsystems.

- Each of these subsystems was formulated in accordance
with the structures founid out as a system of function equations.
The so formalized guantitative model was implemented on a com~

puter and adapted in an iterative process in its attitude to

. the observed real world (validation process).

1.5 Model application

The‘experiences and understanding in sensible para-
meters and bottleneck relations obtained in the process of vali-
éation yielded first starting points for a modification of stra-
tegies of the enterprise. Thus, for instance, the import;hce of
the acceptance by the trade and the important position of the
retailers were underestimated in the beginning. Furthermore,
only by the systematic analysis, especially of dynamic market

processes{ e.g. buyer attitude, objective groups -communication

‘etc.), the occurred partial fizzling out of promotional measures

could be explained and starting points for a more efficient use
of strategies could be developed.

With the grown spectrum of use it had become necessaxry
to extend the model by evaluation systems in order to enable a
comparison of alternative strategies, also with a view to the
product rentability (profit and loss account). For this purpose
the enterprise internal bill of costs system was integrated into

the existent model as-a self-reliant subsystem. As a result of

the modular construction this was connected with a very small

223-1
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coupling expenditure. In the interface only input resp. output
units in resp. 6u; of already existing subsystems are occurring.

Considered in a long term manner, in this place the
integration to a data base system with access to enterprise
internal (e.g. bill of costs system) and external data shall
be realized (see Miiller 1980), p. 1 ff).

For finding out strategies for the improvement of diffe-
rent objective variables two procedures had been chosen:

"l. For each parameter of the enterprise first of all
the development of selected objective variables {(e.g. monthly
turnover) .under variation of the relevant control variables was
separately investigated. Theée réSults for price vaiiations,
customer promotion and dealei promotion modifications represen-
ted the decision supported basis for the planning of the marke-
ting mix strategies, variable in time, by the en{erprise manage~
ment. By iterative feedback of the model results of such marke-
ting mix strategies the real strategies were permanently deve-
loped. ‘

2. By integrating the total model system to a defined
feedback lopp (structure)'with a heuristic optimizing algoiithm
the development of an appfoximately‘optimal, time variant
maiketing mix strategy was transferred to the computer (see

Krallmann (1676)). The approach for optimizing of simulation

models of the type system dynamics with the dimct search proce-

dures (razor search, evolution strafegy eté.) is the ﬁirst step
to establish an extensive method base system. The integration
of the models which are realized in the DYNAMO language (with
FORTRAN connection) ({see Pugh (1976), p. 118 f.) is peiformed

by an extensive software system in order to ensure highest
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user friendliness.

The integration of the DYNAMO model, the manipulation
of the FORTRAN code, based on the DYNAMO source and the choice
of the legic switches which control the simulation resp. opti=-
mization process are realized by the sgftware system. Iﬁ prin-
ciple, the end user indicates oniy the following variables:

- the decision variables with the bandwidths in which

they may be varied
~ the objectivé resp. state variables and their requested
upper and lower limits and .

- some model based technical specifications (e.é. time
of simﬁlation in advance) ($ee Krallmann and Lehmann
(1977), p. 35 £.). ’

With the user definition of bandwidths for the objective
variablesvto be controlled due to the relevant optimization of
the decision variables, the demand for a goalseekingicommand is
in some way realized (see Wagner (1980 b), p. 36).

The choice ot the dimension of these bandwidths (upper
éhd lower limits) or guide lines (as they are named by V.
Kortzfleisch) considers in an implieit manner a prbbability
cermponent of the computed state variaSle (see Keen and Wagner

(1879), p. 119). ' _

The total system configuration in its final phase of

development is shown in fig. 3. The éeﬁdration lines in the

picture describe the ;nterfaces for the integration of the

method base system with a view to optimize the relevant model.

model base

s(t)

data base

systen

system
5
V
Model ]
“ e.g. SD model
(t)
~L/
Method

af{t)
a—<:::)-=

c({t): control vecter
s{t): state vector

-
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Fig. 3: Total System Configuration

method base -

d(t): desired vector




-20-

1.6 Results
Useful krnowhows for the enterprise could be obtained
guring ‘the system analytic study in different phases:
a) Insights into the problem determinants and stfucture'
in the phase of system generating
b} Insights into the quantifative dimension of the
proplem determinants and structures in the phases of
system creation and implementation.
c) Insights into the margins of actions and results of
alternative strategies in the phase of model appli-

cation (model experiments).

2. Softwaretechnical Integration of Model and Method Base System

2.1 Sof:iware svstems and their control process

The here presented optimization process accofding to the
feedback principle is based on four essential program systems:

- the system dynamics model established by the user

in the simulation language DYNAMO (Pugh (1973))

- the procedure "SHOOT"

- the mcdel base system for the optimization routines

- the modules for representing different objective

functions.

The system dynamics models are realized in the simulation
languége DYNAMO III/F, i.e. the DYNAMO compiler is a preprocessor,
the generated source program of which is given in the programming
language FORTRAN. The DYNAMO preprocessor consists of two diffe-
rent subsystems: the precompiler system and the run time system.
In the run time system all subprograms are sqmmarized which are
wzed during the run time of a model. The precompiler system

generates of the DYNAMO model an equivalent FORTRAN program’

223-k
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(2ZMOD) anc & data file. The data file with the generated
FORTRAN program serves ithe procedure "SHOOT" as input. This

generated, efiicient and complex EDT routine1) modifies the

control process of the original FORTRAN (DYNAMO) programs

demonstrated in fig. 4.

The run time subroutines with names (capital letters)

and functions are shown in fig. 4.

In detail, the EDT routine "SHOOT" performs the state-
ments shown in fig. 5. The edited FORTRAN program (see fig. 5

last block) is then called.by the optimization algorithm

(razor search or evolution strategy).
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Call ot the FDT.

: Setting up of para-
) meter list, loading

ZIFTL of the FDT proccdure
Verify read ot

the constants
: Output
] . 27M0D error ge
1 available -
2Z2CYL
Changes betore Reruns - Sto
Nudge of the expression P
Translation of
T - subrout:ne,
| generating of para-
: : meter list
Control routine ZZDYN
‘ |
comes comes comes . cones comes comes comes
from from (8 from (3) from (4) from (5) from (6 from M Definition of
Z2CYL - the logic
switches
I
Deleting of REAL
definitions of
the logic vari~-
1
(8) @) ) ®) ) ) : ables
Initiali- | j Calculatio Producing Calculation Calculation Falculatk I
zation of | | of auxi- : the output | bf the of the pf the _
levels, liaries rple~ rates levels ' Integration of
rates i fnents : jump points and
their transfer
positions
I
Restoring the
paraneters
|
Producirg of the
Fig. 4: Procedure of the original model auxiliaries
]

! The data file processor EDT is a user orientated dialog text editor. , Output of the Fig.5: SKEU{*F»’-itinsﬁf the DG
It enables the providing of data tiles; the adding, deleting and i edited model mcel fo$ 00-:.—13}‘&3‘:'7 and
rodifying of the text; the deleting, copying, comparing and concate= secticnal optimization
nating of data files. The EDY can edit data files in the virtual storage
or on the disk and contains advantages which permit EDT to become a 223-1

text processing language (SIEMENS system 4004 (1L975)).
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The logic switches in the objective function and in the -
} ’ Logic switches for the flow of control of the niodel
model {FORTRAN preogram) administrate the flow of control, the administrated by:
éingle operations of which (from INITA to SAVE) are to be seen
Objective function model
in table 1:
Switch 13
INITA :  Starting inizialization of the model ’ {Constel FLAG 2 T @ SAV 1 SAVE FLAG 1
lations
INIT :  Set back to time point t = O
INITS ¢ Set back to time point t = O and storing the model INITA +) +) - - +)
values as well as producing the output e
INIT +) +) hnd - et
oPT :  Simulation in advance
. INITS +) ) +) +) -
OPTA :  Set back to the last valid time point t = ti'
. . N OPT = - +) = -
and simulation up to the time point t = ti+1
: ; OPTA - +) - - -
COPTAS :. Set back to the last valid time point t =.ti
' simulation up to the time point t = ty,q, OPTAS - +) +) +) -
storing the model values and producing the output COMPUT - - - +) -
COMPUTA : Set back to time point t = O '
2 € pod ’ COMPUTA +) +) - +) -
calculation of the optimized value for t = O
SAVE - - +) had -
and its output
COMPUT : <Caiculating and printing of the- optimized ' : +) Switch = TRUE
’ - Switch = FALSE
vaiues t = t1,... tend ‘
SALVE : Calculating and intermediate storing of the last table 1: Switch constellation for flow of control of the model

valid time point t = ti‘

i FLAG 1 is set by the model itself. It .performs the unique call
"of the two initialization routines "ZZFIL" and “"ZZCYL". It does not

influence the proper model flow.
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- The variety of the operations has 5een effected on the
bals cf'the logic switcﬁ constellations on the one hand
- by the manifold combination of the simulation and optimi-
zation variants:
Simulation of the model from t

optimization of the model for every time point

star£ up to tm following

Eir Ep= tiS tend:

“Optimization of the model for every time point
Ty Sspare<t; S tend.

Optimization of the model for the time point t,;

following simulation with the optimal parameter values

. ‘{Set back to the Initializa- Set back,
for 2 definite interval ti + tD; with relevant combination last optimized tion of model] storing, prin-
. o - time point Ti valves T=0 ting of the
{optimization + simulation) up to t T = T, OPTA INTT/INTTA time peint
end i 2
T=0 INITS
and on the other hand FIRST = FALSE
’ T
- due to the time period of realization, in which connection
a certain redundancy of the logic switches could not be i
R : !
avoided {or only subsequently with additional amount of time).
For the contimuous optimization fig. 6 shows. the procedural
. . : . i Eare
schere. _ ) » ie;ttgzmta;ﬁ
Furthermore, the possibility must be provided“that the gfﬁ“ oo
. kit 5 Bt
optimization algorithm relative to a defaul: nunber of iterations
or due to 2 limited CPU time per optimizatiocn time point ti is
not able to determine an optimal parameter constellation of the .
. : o . . . -times advance
contrel vector with regard to the objective function. : szulatim1up to
: : time point T,
The already effected and subsegquent process of the total : ¥ i4n,

Fig. 6: Flov chart for the com-

. =144 Tiay, OFT tinuous optimizaticn
integrated software system will be realized by a control routine

which is initiated by the end user by means of a user friendly

communicaticon part.

233-n Retum
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2.2 User friendly conmunlcatloj part (OUT)  YOU ARE IN SEGMENT:
The above described software system serves the absolute (ouT) TEXT ;
Y )} B (OUT) DO YOU WANT FURTHER RESP. REPEATED INFORMATION:
e P . R . L. : ANSWER (Y/N)
priority of the realization of a user friendly, computer sup- OR DO YOU WANT TO SKIP: ANSWER (C,<SEGMENT> )
N . . (N} vy
R -1 - o~ e m =y 3
ported planning system (see chapt. III). The integration of the (OUT) = YOU HAVE THE PCSSIBILITY TO GPTIMIZE CERTAIN VARIABLES
end user, th ducti £ hi £ by a (OUT) OUT OF YOUR ALREZDY DEVELOPED SIMULATION MODEL' BY MEANS
n er, e reduction o 1is acceptance problem by a.user {ouT) OF AN OPTIMIZATION PROCEDURE (FURTHER O CALLED OPTPARMS).
friendly cormunicati " hich i th hand 1 : . {OUT) FURTHERMORE YOU CAN OBTAIN STATE VARIABLES QUT OF YOUR
Y communication part, which is on the one hand extremely (OUT)  MODEL (FURTHER ON CALLED ZUPARMS), WHICH YOU CAN USE IN
. - ION.
robust and on the cther hand easy to learn were the central Eggg; ¥OUR OBJECTIVE FUNCTIOR
. . : . T Y B . =WETCHT1 % P . 5
point of this software development. The easiness of use and the EOU ) EXAMPLE: OBJ.FUNCT.=WEIGHT1 # ZUPARM1 + WEIGHTZ *ZU95R”2
’ oUT) YOU ARE GUIDED IN THIS INTERACTIVE PHASE OF THE CPTIMI-
minimal EDP specific know-how are demonstrated by the computer {OGT) ZATION BY QUESTION AND ANSWER. IF YOU ARE IN A TEXT PART
’ . {(OUT) {LIKE NOW} THE SIGNS x+-0 APPEAR FOR TURNING OVER.
supported dialog in the communication part (see fig. 7). (ouT) + ORX MEANS TURN OVER ; - IS TURN BACK ; O FINISH
) . (OUT) .THE TEXT.
In principle, only the following informations are re-~ (OUT)
(0UT)
guired of the end user: (oUT) *+-0
(IN) X :
- Number, name and restrictions of the control variables (OUT)
(oUT) YOU ARE IN SEGMENT:
- Number and names of the state variables (0UT) TEXT
: (ouT) DO YOU WANT FURTHER RESP. REPEATED INFORMATION:
- Specification and parameters of the objective function ANSWER (Y/N)
OR DO YOU WANT TO SKIP: ANSWER (C,<SEGMENT >)
- Declarations regarding the simulation/optimization (IN) N .
C (OUT) YOU ARE IN SEGMENT:
. Variants : . : (0UT) EPROC. COMMON
’ (OUT) DO YOU WANT FURTHER RESP. REPEATED  INFORMATION:
~ Choice of the optimizatiorn algorithm and the relevant . ANSWER (Y/N) ( ;
OR DC YOU WANT TO SKIP: ANSWER (C,<SEGMENT >
parameters {(documented in a self-explanatory manner). (IN) N
' {(OUT) ENTER THE VARIABLE LIST, SEPARATED BY COMMATA,
MAXIMUM THREE DISPLAY LINES (80 SIGNS EACH) BN
(IN) A1, A2,A3,A4,A5,A6,A7,21,22,23,%4,25

(OUT) A1,A2,A3,24,A5,A6,A7,21,22,23,24,25
(ouT) WAS THE ANSWER CORRECT? : ANSWER (Y/N) ) o
OR DO YOU WANT ONCE AGAIN THE EXPLANATION 2 : ANSWER (R}

(IN) Y

. (our) PLEASE WAIT !!
(0UT) E ND COMMON
(OUT) YOU ARE IN SEGMENT:
(OUT) EPROC.OPTPARM

(ouT) DO YOU WANT FURTHKER RESP. REPEATED INFORMATION:
ANSWER (Y/N)
OR DO YOU WANT TO SKIP : ANSWER (C, < SEGMENT> )
(IN) N -
(OUT) THESE ARE ALL YOUR POSSIBLE VARIABLES
(ouT) A1,A2,A3,A4,A5,A6,A7,21,22,%3,%24,25
(0UT) PLEASE ENTER FIRST THE NUMBER AND VARIABLE LIST
SEPARATED BY COMMATA, MAXIMUM 10, MAXIMUM THREE
DISPLAY LINES (A 80 SIGNS) 1
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(IN) 3,A1,A3,A5
{OUT) 3,A1,A3,A5
{OUT) WAS THE ANSWER CORRECT? : ANSWER (¥/N)

OR DO YOU WANT ONCE AGAIN THE EXPLANATION? = ANSWER (R)

(IN)

N
(OUT) ENTER FIRST THE NUMBER AND VARIABLE LIST, SEPARATED
BY COMMATA, MAXIMUM 10, MAXIMUM THREE DISPLAY LINES

(A 80 SIGNS) il
(IN) 3,A1,A3,A5
(ovT) 3,A1,A3,A5
(OUT) WAS THE ANSWER CORRECT? : ANSWER (Y/N)

OR DO YOU WANT ONCE AGAIN THE EXPLANATION ? : ANSWER (R)

(I®) ¥

Fig. 7: Computer supported communlc;tion part

A communication part realized in this manner enables end users

with different know-how (EDP training etc.) and different

professional career to handle computer aided decision support

systems (see also chapt. III), by having realized first steps

with a view to individual adaptability.

223-p

~-3)~

ITI. Critical Summary

For judging the presented DSS the criteria by Sprague

and Watson ((1975), p. 35 ££.) shall be taken:

Collection of modular models for support ih different
functional fields and on different management levels;
Modular modellelements which are transferable single
or in any combinatidn;

Méchanisms for direct automatic data supply of models
out of the data bése;

Common end user language for data handling and for

model building resp. execution.

Critically seen, it must be said that with the DSS for

the sales' planning of innovative products only proportional

parts of the criteria of Sprague and Watson resp. Keen and

Wagner could be realized, but the basic conception as well as

principle ideas could be performed.

Some experiences and understandings of these first phases

of development resp. impiementation process can be summarized as

.follows:

The application spéctrum and the extensioﬁ of the DSS
should grow in a stepwise manner with the degree of matu-
rit& énd,comprehénsion of teghnoloéy reép. of personal,
i.e. only modules should be added which are applicable

in technical, organizational and economical respect.

The development of the DSS and the implementaticn into

an existent EDP system of the enterprise should be di--
rectly supported and realized in cooperation with the

end user himself.
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If the demand of the DSS is defined in the improvement
of the efficiency of the strategic decision processes and in
the synergistic connection of the qualifications of men and

machines, there is still a far road to success.

223-q
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