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A pamer, which wants to deal, in the
most comprehensive way, about the state of
the art in Italy of Design Automation, that
is a field which has a direct impact with
the industrial reality of the country,

ome difficulty in the acgquisition

which often ars con-
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aper, are subdivided in two sections. In
the classical problems
nf .A., are reviewed: logic synthesis;

partitioning, placement and routing; wi-

Tha second section deals with the

developad in non electronic

as motor companies, for what

of car bodies and dies,

for what concerns ths

he)

Universita di Bologna

At least, the authors wiéh to apclogi-
Ze if some activity, in D.A., has not been
considered, even if they have tried to make
the maximal effort in getting informations

from the largest number of companies.

1. DESIGY AUTOMATICN OF DIGITAL SYSTEMS.

1.1 Logic Synthesis.

The activity in this fi=ld has desvelop
ed principally at the 1.E.I. of MNational
Council of Research in Pisa by G.B. Gerace
[1] . He has studied a language for the
dascription of digital systems which allow
the automatic synthesis of the Operating
part and Control part of a system as a

network of sequential machines.

Moreover it has been inmplemented by
I.E.I. and the Istituto Elettrotescnico

Nazionale "Galileo Ferraris" of Torino tre

TOPI Computer [2][3] for the solution of

the following problems:

a) Determination of the prime implicants of
boolean functions of no more than 13

b) Classification of the prime implicants

(o]

implicants

absaolutely
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Theze problems have
in the compani due Lo

maskes for int

£
Moreover the interest has been

by the first Lee-like alcorithms which

were computer implementable and by the

<

svstems (UNIVAC 1108-IBM

considered the problem of the

PO
auto

matic desicn of F.C. boards for what

concerns the placement of I.C. on P.C.
boerds and the tracing among the pins

of the modules. The proposed procedure

e
has the advantage of being supported

by & limited amount of memory space and
computing time, and it is implementable

on smell computers.

The first industrial steps in this field
were made at Olivetti [17], where, little

before 1970, & complete D.Z. System for

the realizaticon of P.C. boards was

24

routing

- production cf paper tepes
and component insertion

~ Cocumentaticn

companies

Telettira

experience exchanges,

avtomatic

imp

limitations to the electrical

and

topologi

cal carechteristics of the circuits that
it can be emploved cheaply only where a
great standardization and low technclogical

inncvations

even if zlgorithms
are studied and packages for placement and
routing are experienced, semiautomatic

n
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digitalization systems hes been placed
the documentation rooms. And as Italians

are known for their individualism and

as the number of companies is slightly

supericr to the available digitalization




gwrstems,

However the cdigitalizatio
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not hut the first step. The following step
of the companies, which have experienced
and the eutomatic system and the one with
digitelizators, is to linkina brief time
the twe systems, making therefore a trade
off between the hich computational speed

of hig cor 3 s and the decision

The use of numerically controlled (N.C.}

machines for the wiring cf the lesds in
the back panels and their automatic test
of quality is nowadays a common thina.
Therefore the different Italian companies
have implemented the packages for the
generation of punched paper tapes and of
documentation. The reliability of the
wire-wrap (w.w.) technigues and the
tecnique for fixing the pins on the sup-~

port of the - P.C. boards by the same

side of the components, makes the wirina

..... e wiring does not

1. - R T P S s
means oniy to stuay &.00riTnms ror

nts but it means

to crezite Lihraries

of logic circuits and the fault detection

in the companies, origingl research
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is developed in OlivettiTelettra and T.Siem

in fault test generation

.

a i
In this field the systems which are uvsed
are composed by gate level simulators with
three levels in which the components are
described in qroups of logic elements {(WANWD,

NOR, etc) and in some cases of more complex

logic elements (POM, SHIFT, etc.).

The simulators which are used in Ttaly
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can nhandle circuits made by 1500~2COO gates.

iy

However it is felt the necessity to handle
more complex logic with a greater number
of equivalent gates. At this aim studies
are in progress in Telettra and Selenia.
The aim is to be able to test not only
logic circuits at module level, but also
at-unit level. These systems run in batch
mode on big computer systems, as the pack-
ages need a great amount of memory space
and need high execution times. Stﬁdies are
in progress to make them interactive,
expecially in Selenia. The problams which

ara faced are:. the coding and the editing

o

of the data reslative to the logic network
in a user oriesnted way; the execution times

must be less: the presentation of *he data

way.In the

\

the microprograms of a

a naval computer systam

& field which is very actively pursued

literature.

1.5 Tools, interactive araphic

for D.A..

In the definition of technigues and
D.A. systems, the tools and the components
of the systém are very important’that is
techniques for C.A.D., languages, meadia
for man-machine interaction, instrumenta-

tion, I/0 devices etc.

Particularly the role with which man
uses or "converses" with the computer

system, together with the wav of ths resolu
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or bad result of a D,A, System.
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them, while +1il1l now thev were only imple-
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(rTed

set a Computer Aided Design La

composed by a PDP 15/40 of 32 k of 18 bits

Other applications of the CAD Lehorato-

ry heve been made in the field of desicn

reduc
ve
can be

from the traditional one of logic cir-

uits.

s}

Therefore in the following these new

fields will be reviewed.

2.1 Desicn of Car Bodies and Dies.

Mechanical Engineering applications
reported to date include:
1) interactive curve fitting for sur-
face description;
2} design of mechanical parts and graphic
generation of the cutter paths for N.C.
machinesg;

3} interactive structurzl design of auto-

Moreover sudh pzckace must ke verv fle

ble in the managerment of peripheral unite.
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vary from simple data accuisition cr mo-

ving heead positiconing, to verv sophistica-
by f Py by

ted auvtomatic countoring or

2.2 Civil Fnoineerinco.

In the Civil Encineerinc industrv C.A.D.
procedureg are used in various dearee. The
applications here described refer to means
for error free preparation of input data,
to the design of structures either in semi

concrete cement or in steel and to the cra
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phical rapresentaticn of output resu
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To be specific mention is made to the
C.A.D, in RDB a manufacturer of prefabri-
cated structures and to CDA an engineering

design service bureau,

In the past years in RDB a set of pro-
grams has been developed for the analysis,
design, detailing and rescheduling for re-
inforcement and production of reinforced
concrete structures.

CDA has developed packages for structu-
ral analysis in two and three dimensions
which starting from the input contractual
specification data arrive to a complzte

c
detailad structural design. The mathema=-

» T ’
max max
stresses and various cases of instability

bridges for viaducts, and in the fisld of
electrical machines (transformers, motors

etc.)

2.3 Naval Engineering.

In the field of naval shipbuilding one of
the leading activity in C.A.D. techniques
1s that of ITALCANTIERI,

In this company structure stress analysis
using packages like SESAM and NASTRAN have
been augmented by araphical means of data
output.Projects in progress are dealt with
the AUTOXON software package which was ac-
guired outside the company. The existing
procedure comprises today the field of
structural drawing, the specification of

raw materials, the

. 3upports for machi

sign data bases, b) raw material da

ses, €} wvorkshop

cutting 1s also digitall, 4 via N.C.

machines.

Software packages help the preparation
of the "basic system components® and ths
design of the ship electrical systerm layout.

For what concerns the pilping, the procedu-
re wnich is nowadays used gets its topoar
phiec Input data by a semi automabtic prosa-
dure (coordinate reader) from several ge-
neral arrangment drawings and works them
out by an interaction with the standard ma

terial data base t11l all material flow do
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onal context.
e second remark is related to the fact
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RERCES 3]

G.B.Gerace "Digital System Design Au-
tomation: a Method four Designing a Di- [
gital System as a Seguential Network
System", IEEE Transactions on Computers
Vol. C17, pp. 1044-1061 November 1968.

Py
oI
—

G.B.

and A.R.

Gerace, L. Gilli, P. Maestrini
Meo, "TOPI-A Special Purpose
Computer for Boolean Analysis and
Synthesis", IEEE Trans on Computers.
Vol. C20,pp. 837-842, August 1971.

:r
M

L. Gilli, A.R. Meo, "Elsboratore Specia

29

Technlouves

hel

[

)

Freguenza, M. 2, Vcl.

Optimum Placement Procedures" 67
ian Computer Conference 1974,

[

F. Capocaccia, I. De Lotto, "Su un
Sistema per il Prooetto di Circuiti In-
tecrati con l'Ausilioc di un Calcoclatcre”.
"Alta Frequenza", Vol. 3%, n. 3,pp. 303-
=313, 19870.

G. Alia, G. Frosini and P. Maestr
"Automated Module Placement and Vi
Routing Rcecordina to a Structured
nar Scheme in Printed Boards",
hided Desicon, 2

vol. 5, n. 3, pp. 152~
July 1873.

e
Moo




[17]

(18]

[19]

(25]

—n
N
(83

o
~-3

o~
[

G. Alia, P, Maesstrini,
to Optimal Part

it i
Proceading ACM Annual Conference Nov-
i

ember 1974, S. Diego.

E, Majorana, "Simplification of Lea's
Algorithm for Special Problem Calco
lo, 1984, vVol. 1.

A, Gingliano, F. Bosisio, "Present and
Future on P.C.B. Layout Design Automa~-
tion System” Proceeding 12 D.A. Confe.
rence, Boston 23-25 June 1875.

A. Maura and M. Tomljanovich, "An
Interactive System for Semi-Automatic
Artwork Generation of Printed Circuit
Boards™, ACM~-IEEE Computer Society
Tenth. Automation Workshop, Portland,
Oragon 1973.

F. Capocaccia, "A Batch-Processing

roach to Computer Aided Design of
Large Scale Integrated Circuits”,
rnational Computing Symposium,

april 12-14

24, Venezia, 1372,

it o .
a, "Compu

“work: The Pro-
“ s a

Ald to
onal Computing

12-14, 1372,

Automated
rna

April

L. GiL1li, "Diagnostica 2 Collaudo nel
Frogetto dei Minicomputer” Tecnologia
dei Sistemi 4i Informatica Olivetti
n. 1, p 1

L, Gi c
Prace Larqe
Digi A

@]

[
s}

P e

1
tams
« cdia-

si: U i
luppo ings
of 12 nstru-
menta vanbear
1974

~

ioning of Hipergraphs”

[

<

[29]

[30]

(31

—
[o%!
&2,

anosability with Repair of Digital Sys-

tems” Techn. Rept. n. 75001/F, Pisa
Conv, Selenia CNR, Jan, 1975.
P. Ciompi, L. Simoncini, "The Boundary

- Gy

rapns: an Approach to the Diacnosabi-
ity with Repair of Digital Svstems"

oc. 3 Texas Conf., on Computing Systems
—9 3.9 Austin, Texas November

3ok

i'. Barsi,F. Grandoni, P. Maestrini, "Dia
anosability of Systems Partitioned into
Ccomplex Units” Symp. on Fault Tolerant
Computing FTC 1975 Paris.

F. Barsi, P. Grandoni, P. Maestrini, "a

tudy on Self-Diagnosis of Digital 8
stems", Techn. Rept. n. 75003/E Pisa,
Conv. Selenia, CNR Feb. 1975.

I. Alleva, M.G. R. Galimperti,
£. Pescarolo "A Simulation System for
Implementation and Fvaluation of Ciagno

stic Programs of a Special Purpose Tele

Corti,

communication Switching Processor®
Proceeding 12 D.a.
1975,

Conference, Boston,

23-25 June

A, De Mari, "Svstem Dasign of FIAT's
Computer-Aided Design Laboratory, Conve
no Internazionale Online 727, Brunsl
University, Uxbridage, Fnaland 4-7 Sattem
bre 1972, B
A. De Mari, "Interactive Design Automa-—
tion of Electrical Schematics® Proceeding
Proc, Decus Furopean Saminar Londra, 12-

~14 Settembre 1973,

A. De Mari, "Computer Aided Plant Lavout
Deszign” Procesding 12 D.LA.

Boston 23-25 June 1975.

ttern” pomp" r Graphic
sity April ¢




vl

)
\
o) 5
[=R-
o W
[ G o~
[
= [SR
it Mok
el VI I
noH 4N !
¢ow [ SR
R S S '
U} 2 o
WoE -
L%. o * N
O '
v (SR e
,m.u o "
w O 4 -
g ™
. I
i O
A S
a3 o8 :
jal e
o~
ko] “ 0 W
[SUE A SR T
[ B B 6 PR ¢
i [ORNY)
i Ny 4
5 Q U
G ol Boa 0
= o i '
b o) ) "
= A :
W




