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DESIGN-WARE SYNTHESIS

Summary. There are presented conceptual models of the Information and 
knowledge structuralizatIon proposed on the background of the operation 
aiding as well as activities of the designed process. It is lead out the 
structural and functional organization i.e. design-wares and principles of 
creating software of the means. There Is paid attention to their meaning 
for creating utility resources used for computer ai’dlng and new generation 
computer aided design (CAD) systems.

1. Basic concepts

From the first applications of computers for the design aiding, development 
of the systems created for these aids are observed. New generations of systems 
are appeared. They integrate (include) functions of proceding solutions enri­
ching them of news tasks.

The synthesis of computer aided design (CAD) systems is visible against a 
background of analysis of the range of the design process functions.

The characteristic feature of structures of detailed design aiding systems 
is modelling of designer activities realized under the resulted from giving the 
answer for the general question: How should one operate to design (dimension) an 
object built a priori?

Enlargements of computer aiding to the stages previous to detailed design, 
so thus to phases of initial and conceptual design, the aiding needs are reali­
zed under the general question: How can one archieve the pointed out aim, i.e. 
design the object satysfying a specified need?

Computer aiding requires the representation of different behaviours of the 
designer and totality of the designed operation, experienced and creative acti­
vities.

Taking into consideration the creative behaviours in the aided design is 
not a simple matter. It is helpful when we are refering to investigations as to:

- computer structure and organozation of the memory for the definition of 
the range of the knowledge representation used by thinking-decision processes,

- computer modelling of thinking-decision processing in the human mind, for 
representation of certain fragments of the operation composed for the user (de­
signer) behaviour, for effeciency of the computer aiding and using the user- 
computer relation in computer aiding systems.
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There are appeared problems of design-wares synthesis for creating new va 
riants of computer aided design systems, fulfiling qualitatively-new user re­
quirements. To main factors conditioned creation of new generation CAD systems 
we cam reckon as follows:

- taking into consideration elements of advisory,
- enlarging the knowledge range used in aided design processes.
It leads to:
- including to consideration under aiding, not only aiding the routine ac­

tivities of the user, but also aiding of some elements composed for the creative 
behaviours of the designer,

- including to consideration of effeciency of the aiding process, and 
mainly participation of the designer in the organization medelling of structu­
ral ly-functional aiding-wares and modelling of them using in particular CAD sys­
tems.

2. Design-ware structural and functional organization

In analysis and proposing of the new solutions, functional and structural 
approach is used.

The structural approach lies in the identification of of stru-ctures perfo­
rming data storing and data processing and their significance of the activity 
of a man - a computer relations. In the fun-ctional approach it is shown of 
connections appearing in suitable processes, at the renaucement of the sepera- 
tion of particular components showing the way of data prosessing.

The union of two approaches permits to characterize the evolution and in­
tegration of design aided information systems and the role of computer aided de­
sign-ware synthesis.

In the tab. 1 there is presented the structural and functional modelling of 
the computer aided design processes.

The models of computer aiding processes we may analize against the back­
ground of the data and processing modelling for computer aiding (tab. 2). We may 
notice the principles of the software synthesis for data storing and data pro­
cessing for computer resources for design. Aditionally we may notice the 
design-ware integration for CAD system creation (tab. 3).

In the case of the detailed of systems created according to rules of the 
evident inside logic the conceptual models of the design-wares results from the 
computer aiding integration of calculation, the informational service (data
bases) the documentation (graphics) with the function aiding of talking a deci­
sion (choise in the design), as well as the knowledge representation supporting
the activity of CAD systems itself. In software there is realized manipulation
(management) of parameters in the valuation of data (data schemas). There is
checked fulfilment of requirement and restrictions.

All steps of the system operation, including decision, are evidently enclo­
se in the system software structures. In software there is realized manipulation 
(management) of parameters in the valuation of data (data schemas). There is
checked fulfilment of the requirement and restrictions.

In the case of other phases of the design process macrostructure, i.e. in 
the initial and conceptual design, the computer aiding-wares based on rules 
being the determinism negation or otherwise the algorithmic approach, and lies 
in the computer representation of information structures accesible afterwards 
operationally according to needs of the informational service and heuristically 
simulated and constructive behaviours of the designer in the design process.

In the case of initial design aiding, factors and main elements allowing to 
modelling of the activities of the designer include: configurations and object 
structures (data schemas) choice, management of configurations and object struc­
tures. It leads to creation of different kind of computer catalogs and can de­
termine the departure of creation of eomnuter design-ware, used next for crea-
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Tab. 1. Computer aided design processes modelling and range of. knowledge utilize

DESIGN PHASE
The role of the aiding 
and the range of knowledge 
utilize

Contents of the computer repre­
sentation of the design knowled­
ge and the design operations

CONCEPTUAL

Elaborating the object 
conception

The choice algorithms 
of the functional cha­
racteristics

Models of the 
design knowledge (C)

O p e ra t io n s  

H s u r ls t lc a l ly  s im u la te d  o p e ra t io n s  
In th e  c o n c e p tu a l d e s ig n

INITIAL

Elaborating (se­
lection) of the
object structure - 
data (schemas of
data) characteri­
zing the structure

The valuation al­
gorithms of the
object structures

Model of the object 
domain with repre­
sentation of the 
acces strategy of 
the useful infor­
mation in the design

( I )

0P . <sr , . .>

O p e ra t io n s  In th e  In it ia l d e s ig n  

P P P

DETAIL

<Sr
I
wp>

* Detailing va­
luations of 
data (schemas 
of data)

* The valuation 
algorithms of 
the data (sche 
mas of data)

Model of the 
CAD system (D)

In the dna lg tt

W, W,*-

tion of the data bases in detailed design systems and for creating different va­
riants of systems of the design informing.

In the case of the conceptual design, factors and main elements of the 
aiding model include:, factographic data, management of factographic information 
according to heuristically simulated activities (behaviours) of the designer. 
Factographic data bases i.e. syntetically processed informations, repleacing 
different documental informations will be cases of aiding-wares built on those 
bases.

3. Desjgn-wares as utility resources of CAD systems
The seperation and the creation of different variuos utility of the compu­

ter design-ware, resources useful for the design aiding, results from possible 
aproaches to the object domain representation (fig. 1). Utility resources per­
forms a role in the creation of mo-dels of the computer aiding of the designed
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T a b . 2 .  T he c o m p u te r  r e s o u r c e s  m o d e l l in g  f o r  c o m p u te r  a i d i n g

DESIGN PHASE
Principle of- software 
synthesis

Computer resources for design 
and resources operation for 
computer aiding

CONCEPTUAL

DETERMINISM 
NEGATION, 

ALGORITHMIC 
APPROACH. 

Representation of de­
signing knowledge and 
information useful in 
the design and faci­
lities in compliance 
to needs of creative 
behaviours and aiding 

activities

(C) -

Factographic information: 
syntheticly proccesied 
informations replacing 
bibliographic sources

Management 
of facto­
graphic in­
formations

INITIAL

(I) -

Information structures 
representing configu­
rations and objects

Management 
of configu­
rations and 
structures 
of objects

DETAIL

I 1 
1

EVIDENT 
• INSIDE LOGIC. 

Software fixing steps 
of the system activi­

ty

(D) -

Program structures 
associated with pa­
rametric (data sche­
mas of data) struc­
tures

Management 
of parame­
ters and 
programs

process.
Analysis of design-wares role is interesting in the computer aided design. 

The meaning of computer representation of variuos the designed information and 
knowledge is visible (fig. 2).

The design-wares union with activities of progressive detailing of the in­
formation about the designed object is also visible in particular phases of the 
macrostructure model of the designed process. The meaning of the knowledge range 
presented in design-wares components is visible for realization of the computer
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jtb. 3. The structural and functional organization of the deslgn-vares for 
computer aiding

d e s ig n  ph a se S t r u c t u r a l  and f u n c t i o n a l  
o r g a n iz a t io n

R e so u r c e s
f o r  com p uter a id in g

D e s ig n -w a r e  i n t e g ­
r a t i o n  f o r  CAD 
s y s te m  c r e a t i o n

CONCEPTUAL

f.'FACTOQRA PH IGi > r 
■ DATA BASESMaM—a. waya a* pfWwaM—>~

D atatad < M t t» 4 o l* g l. i  o f tha 
«aaioa conatroetuanaL anatra la 
W eampoaad occwrrarvaaa mathod»,

U a M fa m M  a f ta a ta ya a M a

COMMUNICATION ;-

F a c to g r a p h ic  d a ta  
b a s e s  (FOB) f o r  a id in ç  
th e  e la b o r a t i o n  o f  
t h e  o b j e c t  c o n c e p t io n

(FDB)

INITIAL

COMPUTER : 
CATALOGS

Sm  M aa»«. aa*aa*a

---------------- --------

COMMUNICATION •

Com puter c a t a l o g s  (CC 
and in fo r m in g  t h e  d e ­
s ig n e r  a b o u t s p a c e s  
o f  t e c h n ic a l  s o lu t io n *  
f o r  t h e  a id in g  th e  
c h o i c e  o f  s t r u c t u r e s  
o f  t h e  d e s ig n in g  
o b j e c t .  B a se  o f  g r a ­
p h ic  o b j e c t s  ( v i s u ­
a l i z a t i o n )

(CC)

HirOKMATWMUL Al PMC

DETAIL

D ata  b a s e s  and a l g o ­
r ith m s  f o r  a id in g  th e  
v a l u a t i o n  o f  param e­
t e r s  ( d a t a ,  sch em a s  
o f  d a t a ) .  B a se  o f  
o b j e c t s  g r a p h ic  f o r  
t h e  v i s u a l i z a t i o n  
th e  r e s u l t  o f  th e  
d e s ig n

“ 1
(D B ,P B )

PioW*m otHMtd 
:CAD;»yiteiM.

(C)-i :M* «>«•»*. • 
( 1 ) 1 —  .W»h 4 dor;(D) m<n«nt lok

aided design, modelled as multilevel process of taking a decision.
It can be also noticed mutual design-wares interconnections and computer 

aided-wares intergration factors resulted from the knowledge structuralization 
aiding design process phases

4. Concluding remarks and certain references
We depend no experiences of earlier invetigations and realization achiev- 

ments. The following publications are concerned with this subjects, they include 
the detailed bibliography:
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SB
Interpretation
settlin g: ^ -----—

» Intonation structures \  
ol the epecee el ■»- JoBScripti.

SSB

Descriptions oi 
production methods 
•r.d characteristic 
,nf snlutlo
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DESIGN PROCESS METHODOLOGY REPRESENTATION

* THE PHASES OF THE MACROSTRUCTURE 
UESIGH PRUCESS MUUEL

C h o ice  i f  th e  
o b j e c t  s t r u c t u ­
r e .  Management 
o f  c o n f ig r a t ia u

C h oice o f  the  
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in te r a c t io n  in p u t d ata  
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,  t io n :  ( a )  w ith o u t u se r  p a r -  
I t i c i p a t i o n ,  (b )  in te r a c t io n  

mode

MODELLING AS A MULTILEVEL TAKIN A DESIGN DECISION

Informations useful 
In the design - Pro­
cess of progresivo 
detailing of the de­
sign decisions
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From consideration of this paper there are resulted the conceptual models 
of the computer aidlng-viares which have the meaning for enlargements of computer 
aiding for design.

Those considerations complete an attempt of the global formulation of com­
puter aided design foundations.

Computer aiding-wares synthesis leads to the organization of structural and 
functional Information and designed knowledge as to needs of the informational 
and calculation service, routine and creative activities of the designer appe­
aring in the design process.

The meaning of the synthesis and integration of the design-wares is visible 
in creation of the problem-orinted (particular) CAD systems.

Considerations can be the output point for creation of new generation CAD 
systems, formulating the detailed problems for software synthesis of CAD sys­
tems. They have the meaning for the practice efeciency of usign computers.

SYNTHESE VON CAD MITTELN

Man stellte die konzeptionellen Modelle von der Strukturalisierung der In­
formationen und Projektierungswissen dar. Diese Modellen wurden auf dem Boden 
der Unterstützung von Operationen, die in den Projektierungsprozessen auftraten, 
gebaut. Man leitete die structurel1-funktionelle Organisation von den Computer­
unterstützungsmitteln (design-ware) sowie die Bildungsregeln von Soft-ware für 
diese Mitteln, die als benutzte Bestände dienen, ab. Man Unterzeichnete ihre Be­
deutung für die Bildung der neuen Generationen von CAD-Systeme.

SYNTEZA ŚRODKÓW KOMPUTEROWEGO WSPOMAGANIA PROJEKTOWANIA 

Streszczenie

Przedstawia się modele konceptualne strukturalizacji informacji i wiedzy 
projektowej, budowane na tle wspomagania operacji i działań składających się na 
proces projektowania. Wywodzi się organizację strukturalno-funkcjonalną tzw. 
środków wspomagania komputerowego (design-ware). a także zasady tworzenia opro­
gramowania tych środków, jako zasobów użytkowych wspomagania komputerowego. 
Zwraca się uwagę na ich znaczenie dla tworzenia nowych generacji systemów kompu­
terowego wspomagania projektowania (KWP).

Wpłynęło do redakcji w styczniu 1992 r. Recenzent: Jan Kaźmierczak


