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DATA PROCESSING TRENDS AT ITALCANTIERI:
PRESENT SOFTWARE PRODUCTS AND FUTURE PLANS

Piergiacomo Banda
Technical Applications Leader
Italcantieri, S.P.A.
Trieste, Italy
Mr. Banda as Technical Applications Leader is currently responsible for
the development of technical software and the marketing of software and ser-
vices.

Mr. Banda has his Doctorate in naval architecture and mechanical engineer-
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development both for basic and detailed computer-aided design and manufactur-
ing.
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Italcantieri S.P.A.
Trieste, Italy
Mr. Di Luca as a Project Leader is currently responsible for the design
and development of a system for the Advanced Interactive Design for Ships,
known as AIDS. Mr. Di Luca is a graduate of the Istituto Nautico in Trieste,
Italy, with a degree in naval architecture. He has previous experience with
workshop and mould loft applications, numerical control, part coding, fair-
ing, the analysis and development of the SCAFO system, and the integration
of SCAFO with AUTOKON.
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OVERVI EW OF | TALCANTI ERI

Today ninety per cent of the Italian shipbuilding industry is natio-
nalized and is controlled by FINCANTIER, a,holding of the IR G oup.
This represents the biggest shipbuilding and shiprepairing organiza-
tion within the area of the Mediterranean sea.

During the 1960's FINCANTIER undertook a conplete review and overhaul
of Italian shipbuilding, with the objective of producing a new effi-
cient and conpetitive organi zation. As a result of a series of studies
which took place at that time, the decision was nade to create a
single shipbuilding conmpany, with a size and structure capable of

al | owi ng:

the devel opnent of products of a uniformly high standard, which
were to be conpetitive within the narket place;

wi de use of centralized research and devel opment facilities
during design phase;

specialization within each shipyard in production of particular

ki nds of ships;

use of advanced production technol ogies and automation of produc-

tion itself.

The final result of FINCANTIERI's review was the creation in 1966 of

| TALCANTI ERI, through the merging of three old Italian Shipyards, at
Monf al cone, Genova Sestri, and Castellammare di Stabia. These tree
yards remain today the primary production centres of |TALCANTIERI. A
further two yards, - Miggiano at La Spezia and Orlando at Livorno -
which also belong to the FINCANTIERI Goup - are operationally and
technically associated with | TALCANTIERI .

The headquarters of |TALCANTIERI are located in Trieste, but the three
shipyards are situated at considerable distances from the headquar-

ters. Mnfalcone is the nearest, being twenty miles away, Genova
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ITALCANTIERI'S YARDS LOCATION -

FIG1



Sestri is about 400 miles, and Castellamare di Stabia, near Naples,
is 750 mles away. (See Fig. 1).

The production capacity of the three shipyards is over 1.5 mllion
dead-wai ght-tons (d.w.t.) per year. This conprises all types of ships,
both nerchant and naval: tankers up to 350.000 t.w.t., bulk and
ore/oil carriers, cargo ships, container ships,- passenger, ferry, re-
frigerator, Liquid Natural Gas vessels, etc.

| TALCANTI ERI now enpl oys about 11,000 people.

GENERAL PHI LGSCPHY OF ORGANI ZATI ON

At the tine of its foundation, |ITALCANTIER faced a number of nanage-

rial problens, of which the main were the follow ng:

nunber of staff at each of the three shipyards, related to the
respective peak production workload, was too high for the new
or gani zati on;

design and workshop docunentation standards, organizational
approach to the job, departments dealing with external entities
(such as classification societies, ship-owners, and suppliers)
were so different that mutual co-operation was virtually inpos-

si bl e.

| TALCANTI ERI  decided that the solutions to the problens deriving from
the merging could be achieved through the application of three general

principles within the new organization. These were:

centralization of technical and admnistrative functions;
establishnment of Methods Ofices in each major departnent;
recognition of the critical role of DP, and the decision to

invest resources in its exploitation.
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Centralization

The creation of |ITALCANTIERI from the three existing shipbuilding
firms was acconpanied by the decision to establish, at the headquar-
ters in Trieste, centralized departnents responsible for general
scheduling, sales, finance and accounts, design and purchasing. This
centralization inevitably brought about certain problems in conmmuni-
cations. These were anticipated by ITALCANTIERI, but it was felt that
the advantages conferred by centralization far outweighed any disad-

vantages that would arise. The nmain advantages were:

the merging and consequent augnentation of experience of techni-
cians conming fromdifferent yards;

the ability to distribute the total workload evenly over the work
force available, avoiding peaks and troughs at a particular yard,
more efficient and effective co-ordination and control of the
functions of the whole organization;

creating of a structure nore amenable and receptive to inprove-

ments and innovations in working nethods and technol ogy.

Met hods

In each of the following major departnents within the new organization

a Methods Ofice was set up:

basi ¢ desi gn;

detail design;

producti on;

per sonnel ;

finance and accounting;

each shi pyard.

These offices were responsible for the inprovement of procedures, the

devel opment of standards, the study of new production technol ogies,
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and the definition of new facilities and plants. (A together nore than

100 people are involved in these Methods Departnents today).

DP Devel oprent

Wthin the new organization the role of the DP departnent was given a
primary inportance and significance. Fromnow on it was to include not
only the achievenent of mnor costsavings and tinesavings in the pro-
duction and design functions, but would operate as an influence throu-
ghout the organization in pronoting a rigorous critical analysis of e-
very job done and the methods used to do it. The objective was to en-
courage, and alnost to force, the devel opnent of inproved procedures
and net hodol ogi es.

Today the personnel assigned to devel opment of new systens nunber
nearly 200 enployees: 60 are analists and programmers and the remin-
ing are users directly involved in the systens definition and devel op-

ment .

PRI NCI PAL CHARACTERI STICS OF THE D.P. SYSTEM AT | TALCANTI ERI

The peculiar structure of the Conpany allows a considerable degree of
rationalization of sonme functions on one side, but on the other side
causes some specific problens as far as design and workshop docunenta-
tion are concerned.

And particularily the latter must be taken care of in its snallest de-
tails so that the shipyard can be conpletely independent and does not
need further work from draftsnmen and engineers.

For this reason D.P. systens have received the utnost care as for the
aspects of exactness and exaustiveness of information.

This information system was not conceived as a single entity, but con-

sists of a nunber of systenms, started at different tines during the
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past years, all of which were designed to serve the overall objectives
of the conpany as a whole.

The systemis still not conplete but continues to devel op, becom ng
increasingly more conprenhensive in its power and scope. As it expands
the need for conputer hardware increases, to provide additional on-
line facilities and conputer processing tinme.

The range of applications described in the follow ng paragraphs runs
on a considerable network of interactive and batch termnals based on
an Univac 1100/42 at the central processor, satellite 90/30 processors
at each of the three shipyards, a Kongsherg RJE with two drafting na-
chines, on ADAGE G5/ 340 interactive graphic terminal with two conso-
les, a PDP 11/70 with an ADAGE GP440, TEKTRONI X 4014 and al phanuneric
termnals at the detail design departnent and, at |ast, several alpha-
nuneric termnals directly connected with the nain frane for admni-

strative applications.

3.1 Qutline of Italcantieri D.P. Information System

The application software nodul es constituting the system are ‘shown
diagramatically in Fig. 2.

The figure clearly shows how

1) all design and admnistration activities are covered by D.P. sy-

St ens;

1) sone systens (like FORAN, NASTRAN, AUTCKON, OPTIMA) were purcha-
sed abroad either in order to overconme initial software shortage
or because in any case hone devel opnent of the product would not
have been profitable at that time;

[11) the Company has spent a considerable anmount of energies in the
last years in order to develop interactive applications in the
field of design, and real-time and data base oriented activities

applications in the fields of administration and control of

materi al s.
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As it is not opportune to make now a detailed description of the
single systems, nmention will be made of their respective utilization
fields and then a detailed description will follow of four systens
which are the mobst interesting fromthe point of view of nutual in-
tegration which will successively lead to the realization of a new
generation of Italcantieri information systemespecially in the tech-

nical field.

CGeneral Design

FORAN - a design system based on the mathenmatical definition of the
hul | form

CETENA - for hydrostatical calculations, and checking |oading and un-

| oadi ng conditions.

STRUCTURAL ANALYSIS - using the packages NASTRAN, SESAM and FRENAT.
AUTOKON 74 - for the generation of parts as far as the internal struc-
ture in concerned.

SCAFO - for structure definition, drawi ngs, generation and preparation
of documents and technical information for hull production.

PIPES - for detail design and workshop documentation for piping produc-
tion.

CAESAR - for the design of electrical plant.

GAIN - for interactive part definition and nesting.

CASA - for interactive ship acconodation.

Schedul i ng

MASTER SCHEDULE - for deternmining the tine of the nmjor events in
managenment of ship construction.

ACGENDA - for timng and control of detail design Dept. and shipyard
activities.

OPTIMA - as basic software for the managenent of network techniques.
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Material s

PURCHASI NG SYSTEM - for order handling and control.

ADM NI STRATION - for periodical followup of the warehouse and mate-
rials accounting.

SUPPLIERS - for materials suppliers book-keeping.
Per sonnel
WORK CARDS - for the handling and accounting of Wrk Cards.

WAGES - for wage calculation and personnel adninistration.

Fi nance and Cost Control

BUDGET - for monthly check of cost of each ship under construction.

BALANCE - for handling all legally required auditing tasks.

3.2 HULL, SCAFO_GAIN, CASA PIPES SYSTENMS

The reasons for the presentation of these four technical systems as

indices of the level reached within Italcantieri are that we can prove
that utilization of these systems is followed by positive results and
that they cover nore than 90% of all design activities; noreover these
systens will constitute the basis of the new integrated design system

which is being developed within Italcantieri.

HULL System

At Italcantieri, the whole production cycle for hull construction,
from general design to the definition of each elenentary conponent, is
performed with an intensive use of specialist skills and production
facilities. Consequently, Italcantieri's shipyards are today equipped
with the mpst advanced tools available for nmaterial handling and

wor ki ng.

The technical and economic inportance of hull construction has for

418



many years forced the Conpany to concentrate its own specialist re-
sources in the devel opnent of DP systens that are considered essentia

tools in order:

1 to guarantee conpetitive products of the highest quality;

[1) to rationalize the nanufacture of these products.

In the devel opnent of such systems the Conpany has not hesitated to
purchase packages from other O ganizations whenever these could allow
the attainnent of the highest possible standards in the shortest
possible tine.

The conputerized systens are operational today in the area of:

Hul | Desi gn.

Hul | Production

The system for hull design is principally beneficial in those areas of
the process requiring creative devel opment, relieving the designer of
the need to carry out conplex and sophisticated cal cul ati ons and

drawi ngs nmanual Iy, and of course reducing the time taken very consi-
derably.

The system for hull production has made the greatest inpact in the
detail design area, where so much of the work is repetitive and where
it is necessary to produce large anmounts of printed output in different
forms. Such a system which is the very foundation of a rational use

of materials and machinery, allows Italcantieri today to achieve the

following goals

establishnment of a |ogical and automatic connection between
executional and detail design and production;

automatic preparation of supports- for production processes;
definition of all data concerning raw or semfinished materials;
definition of the elementary conponents and their assenbly [links;
definition of all basic data required for efficient production

control
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SCAFO system

The system has been devel oped and inplenented at | TALCANTI ERI since
1972. In 1976 it was also inplenmented at CNR and it is used for
services by ninety per cent of small yards within Italy.

It is a conputer aided instrument dealing with hull structure defini-
tion, drawing, generation and preparation.

It has replaced mould loft and part of production office activities,
by integrating them with those of technical office.

As far as the structure definition and drawing is concerned a special
version of the system has been linked with AUTOKON system under the
name of AUTOKON 79.

Phi | osophy and related functions are briefely described in appendix A

GAIN (Gaphic Advanced Interactive Nesting)

The GAIN system was devel oped by ITC to solve nesting activity problens,
which are critical owing to the high quantity of resources required
before the workshop starts its operations.

The system works mainly on an ADAGE GS/340-interactive terminal wth
some nodul e on the host conputer. The nodules on host conputers per-

formthe follow ng functions:

retrieval of geometrical description of part coding system from
the data base;

preparation of a booklet containing drawings of all called parts;
managenent of data base containing final and internmediate results
of nesting operations;

storing into the material data base of all necessary information
for plates purchase;

transfer of prelinmnary data and results to and from renote

interactive stations;
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preparation of workshop drawi ngs, docunents, and paper tape for

NCFCM
On Adage side GAIN provides the follow ng interactive npbdul es:

managenment of |ocal data base containing prelimnary data and
tenporary results;

part definition;

part positioning;

cutting path definition;

drawi ng annotati on.

By using traditional procedures and assuming as a basic datum a produc-
tion of 3000 nestings per year, the traditional nesting activities
required about 16 draftsnmen who would on the average produce a nested
plate per man every 8 hours.

To conplete a working batch containing an average anount of 20 nestings,
the total elapsed time was about 2-3 weeks.

At present all nestings produced for the conpany's shipyards are
carried out interactively by only two persons.

The average time for each nesting is less than 1 hour of which about
half an hour is spent for all non interactive activities.

From the point of view of preparation of workshop documents and of
paper tape for the nuneric control machines, the result is even nore
interesting as all operations on one batch are thoroughly perforned in
2-3 days.

The systemis at present available in the following alternative op-

tions:
mai n frame; UN VAC 1100, |BM 370

interactive station: ADAGE GS/ 340, PDPlII, plus ADAGE GP400

parts' data base: AUTOKON system any other system
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(for a deep description of GAIN see: "NEW CONCEPTS AND D.P. SYSTEMS
ARCHI TECTURE | N HULL DETAIL DESIGN', |CCAS 79).

CASA (Comput er Aided Ship Acconpdation)

This system produces drawi ngs of high quality, bill of nmaterials,
orders, and lists for fitting of acconodation.

The CASA system allows very easy handling of data base and nodifica-
tion of rules and standard items, without altering operative prograns.
The draftsman can handl e the program in batch nmode for primary input
and use interactive node for corrections and updatings. C A S A

system has three |ogic nmodul es:

description of standards, this operation is handled in batch node. In

this case the input concerns standard materials description and gene-
ral selection rules. This kind of data are stored into the data-base

of the system drawings and lists are also provided.

description of ship design data, from design drawings the main data

are loaded into the conputer for further processing.

Al the operations of this phase are considerably sinplified (thanks
to a particular "user-oriented" l|anguage) and do not require specific
know edge of DP. Relevant output drawings will constitute the basic

| ayout of accommodati on.

interactive automatic design, from description of construction data

and standards, with the aid of interactive functions of C A S A

system “automatic" and "interactive" designs are devel oped. Automatic
design, which foresees data processing for each constructive detail,

is conpletely handled in its initial phase in batch node. Interactive

design allows corrections and nodifications of data and standards,

with immediate feedback, thus giving the operator the possibility of a

qui ck and easy comunication with the computer.
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In details, the systemdeals with:

acconodation basic plan

acconodation basic plan with rooms numbering
wal | panelling plan

wal | panel s nesting bookl et

materials withdrawal notes

summaries of material requisition orders
pal | ets subdi vision

door plan

coam ngs plan

joints plan

furniture plan

ceilings plan.

The advantages achieved by the system can be summarized as foll ows:

reduction of work: automatic and conplete preparation of bill of

materials, of workshop documentation and draw ngs, has allowed a
reduction of manpower from 6000 to 1500 hours per, ship.

reduction of calendar tinme: automatic processing and interactive

check and correction, in addition to dramatic reduction of tine
for the drawi ngs, have reduced the calendar tine from 12 to 5

mont hs.

PI PES (Program for an |ntegrated Pipes Engineering System

At

Ital cantieri general design and production procedure for pipes is

characterized by:

definition of functional diagrans

definition of piping runs

i ssue of operational docunents and of the bills of naterials
manuf acturing of piping elenents

erection of piping el enents.
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It nust be borne in nind that the piping functional diagrans corre-
spond directly to the individual ship's plants and services. The
production procedure for the piping calls for different exigencies,

v12:

the workshop docurments for the pipeshop nust allow the nost ef-
ficient loading of the machinery available, which is organized in
a highly automated line

the workshop docunents for the erection nust allow parallel pro-
gress in the building and assenbling of the hull and outfitting

el ement s.

The goal reached by Italcantieri was the harnonization of the present
procedure of design, mainly oriented to packages of pipe-lines, wth
the pipeshop requirements. That is, costs were mnimzed and optinum
utilization of raw materials was achieved

It is, however, necessary for production process that the workshop
docunentation and the bills of materials refer to work "flows", into
which the yard workshops are organized. In relation to the various

met hods of production, the main types of workflows are

nunerical cold bending
traditional cold bending
conmposition bending (sectors and prefabricated bends)

hot bendi ng.

Further, the working documentation contains the instructions referring
to the store, which the raw naterial has to be drawmn from and to the
destination (pallet) of the finished elenents, with reference both to
treatnent following working and to final destination of the various
assenbly groups (units, blocks, on board),

About 50% of the pipe work at Italcantieri is concentrated on the

automated production line, which consist of:
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an autonatic store, where approximately 7,000 bars of pipe are
kept ;
an automatic cutting station;
an autonatic spot welder for plane flanges
an automatic flange wel der
a pipe finishing (grinding) station

a nurnerical control pipebending machine.

Information control for automatic production line is provided
by the conputer.

PI PES consists of three fundamental stages:,

storing of general technical data: in a prelimnary stage, the [ oading

of the Data Base is provided for; the Data Base contains:

utilization criteria and technical description of standardized
materials for the piping field;

pi ping specifications for a particular ship;

wor kshop organi zation and equi pment existing in the various

yards, with regard to the various production nethods.

processi ng of the assenbly groups: after the piping runs have been

defined, data pertaining to the various assembly groups are filled on
input data sheets, where working conditions and general geonetric
characteristics of each piping elenent are indicated.

On the basis of this data, and after a syntactical and |ogical check,

the computer provides for:

conpleting the data supplied on the basis of standards and ship's
specification, with the definitive list of needed naterials;
defining, also on the basis of the ship's specification and inforna
tion on workshops organisation, the method of piping elenments

manuf acture, and the operational parameters for bending itself.

It also produces paper tapes for the numerical control bending

nachi ne
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producing a nounting booklet consisting of synbolic sketches
(produced by a line printer) of the pipes conposing the group,
and of a list of the nounting fittings;

storing the information gained up to this point. in the Data

Base.

processi ng of the workshop booklets: working "lots" for the pipe

wor kshops are defined taking into account the quantity of the pipes in
the processed zones and their nounting method. Starting with the
information contained in the Data Base, the conputer provides for each

i ndi vi dual flow of work:

documentation for withdrawal of materials needed for manufactu-
ring;

"cutting plans", looking for the |owest possible scrap;
operational supports for nunerical control nachines;

sketches for traditional working and finishing platform produced
by Calconp plotter;

summary docunentation for co-ordinating progress of work and

handling of the |ot.

The above procedure is integrated with the nmaterial handling subsystem

devel oped at Italcantieri.

PRESENT TRENDS OF DEVELOPMENT

In the last years a deep change has been taking place in the final
user's attitude while approaching D.P.

As the nunber of applications was progressively growing and as their

presence becane nore and nore inportant in view of attainment of final
docunentation, the user was nore and nore feeling the necessity of di-

rect control of processing.
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This irreversible tendency was the cause and the consequence of the
introduction into the market of peripherical high processing capacity
offering both availability of applicative software, and easy interac-
tion with main franes.

The passing from centralized to de-centralized processing is clearly
illustrated by the two diagrams of fig. 3.

Both diagrams show a constant tendency to direct use of processing
capacity by the user. This tendency is even nore clear if an analysis
is made of data regarding the percentage of runs started by RIE or ti-
me - sharing terminals in conparison with traditional batch.
Particularily difficult is to represent, from the numerical point of
view, the datum expressing the evaluation of percentage of stand-alone
processi ng capacity.

This is due to the fact that, within Italcantieri, installation of
stand-al one conputers was foreseen along with creation of conpletely
new procedures or with transfer of activities not particularily inpor-
tant from the point of view of central conputer utilization.

In line with the experience developed within Italcantieri the main

reasons underlinyg these tendencies are

Techni cal Factors
Ceneral ly, the performance of the systens is judged, from
the user's point of view, on the basis of the nunber of
transsactions per second and response time. Cbviously, in
this case, there is an increase in performance of many
parallel centers as conpared with the performance of only
one main frame having the same global capacity. This is due
to the higher probability to dispose of processing capacity
particularily when the systens' utilization index is high.
A marriage between conputers and conmunication nmeans is at
the basis of the nost advanced system The weak point of

this union, however, is represented by the lines.
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Bot h because of speed and reliability problems. The limta-
tions relevant to the communication push to nove the proces-
sing units near to the interested users.

The centralized systens, when exceeding determ nate dimen-
sions, cause heavy problenms. Exanples are the conplex and
sophi sticated operating systems, of difficult maintenance,
necessary to cope with different needs and with the remar-

kabl e conplications from the operational point of view

Econoni ¢ Factors

The progress of the conputer technology led to increase of per-
formance associated with a decrease of costs.

Nowadays, the cost of the computer is, however, only a component,
very often not the main one, of an extrenely difficult choice.
For exanple, we notice that the costs of the neans of conmunica-
tion, a basic conponent of all the present processing systens,
show a linited trend towards reduction. Therefore we trie to eco-
nom ze them through a higher decentralization. Mreover the
hardware investnent, that is necessary today for new systens, is
only a part of the needs. A big part of the investment is, in-
fact, covered by the devel opment costs of the applicative and

basi ¢ software.

Specialization Factors

Many present applications are possible today thanks to the use of
particularily specialized hardware with high specific performnce
that cannot surely be obtained froma single nmultipurpose conpu-

ter.

Organi zational Factors
The possibility of decentralization allows the construction of
systens that are organically suitable to the various organiza-

tions with a high level of flexibility to cope with the diffe-
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rent needs of the user, though respecting the co-ordination of

the network.

Human Factors

The placing of the processing neans in the different conpany
departments is a decisive factor for the involvenment of the user
who is already prepared to nmanage the part of the system that

directly interests his. functional area.

From what we have just said, it is clear that today the cost factor of
the conputer alone is not a decisive element of the DP choices.

Infact, to design a data processing systemis today a conplex opera-
tion resulting mainly fromthe nmatching of the users' needs and tech-
nol ogi cal devel opnent:

At Italcantieri, the above nentioned factors have led to the installa-
tion (obviously besides main-frane) of the whole hardware range utili-

zed for distributed data processing:

Data collection

Satellite graphic system

Data Entry / Data Capture

Dedi cated interactive graphic system
Conmput ers network

Compound satellite system for design and production.

5. FUTURE SOFTWARE PRODUCTS OF | TALCANTI ERI

\What has been explained up to now had the purpose of enphasizing and

explaining the follow ng three points:

1) Italcantieri had to devote particular care in designing its
information system on account of its specific environnmental

difficulties (three yards located very far from one another
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having different traditions and working nethods).

I1) Even-if a deeper analysis has been made of applicative software
operating in the 'technical area, the intention was also to cla-
rify how integration of application modules follows nainly ver-

tical, not horizontal lines: integration in the systens, not

i ntegration anong systens.

[11) User's requests, hardware's devel opnent and acquisition of al
D. P. advanced techniques (Data base, real-tine, graphic interac-

tion) direct the Conpany towards a new software generation.

Always within the field of applicative technical software, the bases

of the new system can be identified as foll ows:

software and hardware nodularity
modul arity in 1/0 nedia

software transportability
processing capacity distribution

hori zontal integration among systens.

Undoubtedly it can be stated that very modern firns could today be
equi pped with all D.P. instrunents which cover nore or less all com
pany's fields.

What has not yet been achieved but should constitute an aimto be

pursued is:

1 a sinmplification of logical flow of information which inplies a
consequent organi zational inprovenent;

1) a considerable reduction of execution tines of design and adm ni -
strative operations;

[11) a reduction in human resources necessary on account of constant
increase in cost of personnel owing to the fact that, even when
the nunber of people remains the sane, there is a world tendency

towards reduction of working hours.
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In line with the principal ainms which are pursued and with the main
characteristics that the new systemis required to have, Italcantieri
has started - and as for hull design conpletely defined - the analysis

and the functional specifications of two new systens:

Al DS (Advanced Interactive Design for Ships)
GAP (General Arrangenent Plan).

which will unify all functions of systems now operating that were
already described in details.

Al DS and GAP whose devel opnent will be, wherever possible, realized by
successive parallel steps, wll constitute one all-inclusive inform-
tion system for design and Wrkshop docunments and for preparation of
bill of materials both for hull and outfitting design.

AIDS, the system which grants continuous definition and storage of all
data contained in the classification drawings, will be formed by a
series of independent nodul es connected to each other by adata base

cont ai ni ng:

the topological description of the hull structure that neans
storing of all logical relations among hull structure itens in
the data base;

the assenblying sequence, explicitly or inplicitly defined during
design operations, that needs to automate the assenblying work-
shop docunentation;

the physical description of the structure for material ordering

and handl i ng.

The accurate up-dating of this information in the data base will allow
transfer of a tridinmensional nodel to GAP which is the mbdul e specifi-

cally programed for piping design.

GAP, the flexibility and sinmplicity of hull design system (SCAFO DSI)

utilization already allows Italcantieri to supply the office dealing

432



with detail design of machinery, piping and electrical plants arran-

genent, with all the drawi ngs obtained as any section of the structu-
re.

The new phil osophy of the information system for design will allow a
more rational utilization of information generated by hull detail de-
sign office.

This will be acconplished, thanks to the nodularity foreseen both in

hardware and software configurations, in two ways:

1 contenporary utilization of only one stand-al one station by hul
and outfitting designers;
1) crossed utilization of data bases |ocated on nore then one spe-

cialized stand-al one station.

The GAP data base will have to be synchronized with the AIDS data base
only at the level of physical and topological description of outfit-
ting so that the designer can have continuous availability of the hul
structure for which the system he is designing must be fitted.

The principal mdules of the GAP systemwill allow

definition of functional schenes;
t opographi cal positioning of plants;
overal|l coordination of various plants;

realization of executive drawing and materials lists and flow.

DELI VERY PLAN FOR FI RST MODULES

Real i zation of the two AIDS and GAP systems, which will have to be
complete with minor operative nodules (1/0O for structural analysis,
hydrostatic and hydrodi nanmic calcul ations, electric system design,
etc.), will require a considerable use of resources which will nostly

| eave their traditional working environnent (main frane) in order to
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devel op products on mniconputers with intensive use of conversational
graphi cal and al phanurerical techniques.

The delivery plan of the first mpdules is founded upon the two systens
already in operation and present on t-he -market SCAF0 and GAIN.

The nost interesting operative skills of the tw systens can be summari -

zed as foll ows:

SCAFO. easy and conplete description of all hull internal structures,
possibility to obtain any type of section (classification draw ng),

ri ch workshop docunentation, ordering and material handling.

GAIN: part definition, part positioning, cutting path definition and

draw ng wordi ng.

In line with the above nentioned purposes, the first deliveries for

the AIDS systemw || deal wth:

)] re-witing the whole SCAFO system for mniconputers with inten-
sive use of graphical and al phanunerical interaction;

I1) final preparation of the parts automatic generation nodul e
which, on the ground of the hull topological description, wll
allow elimnation of boring traditional nethods of part coding;

[11) integration of GAIN system to data base supporting nodules men-
tioned at point | and Il, so that, in addition to possibility of
automatic part generation, the GAIN part definition nmodule, which
also allows partial nodification of parts (no nmatter how they were
obtained), wll be available;

IV) points I, Il and IIl, whose conpletion is scheduled within the
end of 1980 will also include a nodule for nesh generation and
for 1/0 visualization in the structural analysis field.
Real i zation of this mbdule will fully develop potentialities
offered by the software nentioned at point 11).

Fol l owing the policy of maxi mum processing de-centralization and

considering that the detail design offices often need to make non
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sophysticated structural calculations, suitable software tools

will be inplenented on the peripherical conputers.

1980 will be mainly dedicated to the realization of what has been
outlined above so as to enable the Conpany to enter the narket with
the first turn-key configurations which is specifically designed for
shi pbuil ding industry, and not deriving from award mxings of old and
new t echnol ogi es

As for realization plan of GAP, relevant analysis is scheduled in the
first nonths of 1980 and is to be followed by functional specifica-
tions and detail specifications.

In the neantinme, as initial delivery of nodules also in the outfitting
field, conversion will be performed of the CASA system on miniconputer.
Wthout describing the foreseen hardware configurations in details,

the Conpany has the availability of the nmpbst efficient 16 and 32 bits

machi nes.

APPENDI X A

SCAFO system: aconputer aided instrument in steel structure defini-

tion, generation and preparation

| NTRODUCTI ON

The nost crucial problemin shipbuilding is nowadays: how to tackle

the reduced cal endar tine.

Hul | process, from prelinminary design to assenbly, represents the nost
critical activity to reduce contract signing-to-delivery times.
Conventional methods even supported by sone conputer systems are, not
suitable to neet these demands because they are very often nortified

by the preval ent geonmetric definition of the structure or because sone

activities need to be carried out manually.
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| TALCANTI ERI had faced these problenms since 1970. By that tine sone good
software available in the narket was bought and inplemented, but it cove
red only some application areas.

Hence the needs of extending the use of the conputer, ained to elinmnate
duplicated activities and at the sane time to make it easy to perform
parallel activities as much as possible.

Among the systens developed by ITC in technical applications a great

deal of efforts has been devoted to develop the SCAF0 system specific

for definition, generation and preparation of hull structure.

MAIN GOALS ACHI EVED BY THE SYSTEM

Wien we set about to develop the system the many problens involved

had been deeply analized.

It was clear that to be a successful system the follow ng goals had

to be reached:

| - elimnation of duplicated activities formerly perforned both by
the mould loft and by the detail design office as far as structu

re definition, preparation and alterations are concerned,

2 - acconplishment of parallel activities in designing, definition

and preparation of steel structure;

3 - full documentation for material handling and material processing

at the workshop;

4 - full docunentation for assembling, mounting, and erection of struc

tural units;
5 - avoidance of redundant data over the different operational phases;
6 - hardware portability and easy links with other systens.

The foregoing points are achieved to day, thanks to the solution of the

probl ens invol ved.
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PH LOSOPHY OF THE SYSTEM

SCAFO system is characterized by sone basic concepts which are pe
culiar for the representation and logic definition of the stee
structure by the aid of the conputer

These concepts, introduced in D-P., mainly refer to the conventio
nal methods which are famliar to the designer or draftsmen

They can be summarized as foll ows:

a - a steel structure is a collection of single structures each

of which is a collection of connected details;

b- a single structure spatially refers to a geonetric surface

and it is bounded by the structures it is connected to

C - a single structure consists of a panel, stiffening, conpleted

by holes, seams and inner contours;

d- detail's of a structure as far as thickness of plates, scantling
and orientation of profiles have to be fully ed univocally def

ned;

e - representation of the structure has to be performed by a gene-

ral point of view and not orientated to a specific type of ship;

f - description of the structure has to be based on |owlevel stan

dars which meet every orientation or direction of the details;

g - asymetrical structure even in presence of an asymetrical body

plan has to be dealt with;

h - avoidance of data duplication as far as structure definition is

concer ned

- data stored have to be the mnimum necessary, consisting of geo
metry (how the structure is arranged) and topology (where the

structure is | ocat ed);
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j - geometry is separated from topology, so that when alteration
occours in the deliniting structure, it will continuosly ef-
fect the relevant structure, sinplifying mintenance in taking

care of design alterations;

k - on the basis of the logic relationship between structures and
the minimum geonetric data, the actual boundaries are generated

each time they are referred to, so that output assures tha |ast

geonetrical solution;

| - output support has to be a result of highy quality of calcula-

tion and conplenmentary information nmust be supplied at any tine;

m - prints and drawings have to be clear and easy to be interpreted

so that they are legible both by technicians-and workers;

n - output has to be supplied according to the demand of end users,

yard installation, and practical procedures.

PARALLEL ACTI VI TI ES

Al though the concentration of nould loft activities with those of the
technical office has produced a positive influence in cal endar
time, the nost relevant results have been deternmined by the capa-
bility of parallel operations during the acconplishnent of dif-
ferent tasks.

As you can see in fig. |, usually, in hull process man- power

was distribuited in a longer tinme because of the conventiona

procedure.
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As a consequence there were two nmin phases which were alnost du-
plicated by the nould loft. The first is structure definition
and the second is work preparation. Besides alterations cause all
so duplicated work.

Today, thanks to the availability of adequate software, the proce-

dure is different as you can see in fig. 2

TIME

Fig.2

Apart fromthe relevant reduction, of duplicated work and bearing

in mind the concepts described above (prevalent |ogic description

of the structural nodel) nmany activities can now start in a phase

which is advanced if conpared with conventional nethods.
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Structure definition can be initiated even though the actual body
plan has not yet performed. This aspect is the nost relevant fac-

tor because it influences, nmore or less, all the other activities.

BRI EF DESCRIPTION OF THE MODULES AND RELATED FUNCTI ONS

Structure definition

Apart from body plan definition and |oading, which are perforned
by FORAN or by AUTOKON BOF module, there are three nodules of the
system provided to handle and store the actual structure.

Transferring of |ongitudinal surfaces

The nodul e can cope with any type of longitudinal surface either
flat, curve, twisted, or a conbination of the three geonetrical
conditions. Practically any typical surface can be determ ned and
stored (unless it requires to be faired).

The nodul e supplies the intersection points between the |ongitudi-
nal surface boundaries and transversal plane in correspondence of
transverse frames. Furthernore and for each transverse frane, en-
ding points of every penetrating surface are printed.
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Transferring of details at shell

The nodul e stores the longitudinal seams and |ongitudinal profiles
at shell.

It deals with any typical shell connection trace and for profiles
the right web and face plate orientation can be indicated. Longitu
dinal structures connected to the shell are automatically included
from previous |oading.

Further to the above, details like bottom and side tangencies of body
plan, are stored by this nodule.

Transferring of inner structure details

The modul e stores profiles, seans, minor structures and connections

concerning inner structure. Al profiles and seans are reduced into

a few famly types upon their preval ent arrangenent.

They are furtherly simplified by the conventional way they are usual

'y represented.

In general a detail belongs to a structural surface where it is noun

ted (profile) or it divides the panel (seam). Thus it follows the -

way of surface representation which is usually done over three con-

ventional views:

- transversal view fromaft to fore (web frames, transversal bul khe-
ads, floors ecc.);

- longitudinal view from starboard side (longitudinal bul kheads, gir-
ders ecc.);

- longitudinal view fromtop (decks, tanktops, forecastle, etc.)

PRI NTS AND TABLES

Anot her inportant peculiarity of the system concerns the signifi-
cant offset tables of the whole structure representing its numeri

cal image and an auxiliary mediumin design activities.

These offsets are very useful both for checking purpose and for
valid docurmentation of the various offices. They are nainly obtai-
ned during input operation, or separately whenever they are demanded

Body pl an of fset

The modul e supplies, frane by frame, on offset of the body plan at
any section of horizontal (W) and vertical (BT) plane, inclu-
ding tangencies and kunckl es.

Details offset

The rnodul e supplies significant information on the spatial extension
and detail orientation of one or nore groups of details belonging to
one or nore structural surfaces.
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As far as profiles are concerned and during input operation the rela-
tive modules print some relevant production information like the raw
or net lenght, scantling, type of ending (snipe, butt or overlapping).

DRAW NG FUNCTI ONS

A vital role in design phase and production is played by the different
drawi ngs representing the actual structure as a spatial object.

The system neets these demands since it is capable of furnishing a set
of drawings which are confornmed to the different representations of
the structure at different levels of storing. Gaphical outputs and
their conpletion depend on the quantity of input which has been per-
formed. What has to be pointed out is that the actual output does

not depend on the wanted structure only, but also on the adjacent
delimiting or penetrating structures which determne, in that very
moment, the actual boundaries and the necessary contrast in the dra-
Wi ng.

Drawi ngs can be obtained over the conplete structure or part of it

(wi ndowi ng) .

G aphical outputs can be conveyed on every kind of graphical devi-
ces. either flat and drum drawi ng machines or storage and refreshed
CRT.

Body pl an draw ngs

Drawi ngs of body plan concerning transverse frames, waterlines, but
toks, and other |ongitudinal curves are obtained during FORAN of BOF
operation.

This modul e supplies drawings of body plan with additional waterli-
nes or buttocks. They are useful for nanual conpletion of body plan
extremties (when they are not faired enough).

Shel |l structure draw ngs

The modul e expands and furnishes several |evels of drawi ngs of the

body plan conpleted with seams, profiles and connected structures.

In particular it furnishes:

- shell expansion plan, and connected structures

- shell expansion plan including butts and seams only

~ transversal body plan conprehensive of traces of the interna
structure

- transversal body plan conprehensive of |ongitudinals, seams and
butts traces at shell including profiles section; orientation
and tangenci es.

| nner structure draw ngs

The whole internal structure is graphically represented by this
modul e which is capable of generating drawi ngs over the various
extensions and conventional views of the hull.
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| NTERNAL STRUCTURE GENERATI ON

About sixty per cent of parts of the internal structure are today
generated by ALKON nodul e, supported by ALKON norms and by new
ALKON commands devel oped by I TC

The remaining parts and all the, profiles are generated by the out-
put nodul es of the system or manually (rectangular plates).

Collar plate generation

The nodul e generates the collar plates over the structure they are
| ater associated to.

Production data as bevels, weight, mnimm scrap of material, are
al so furnished

Sinple plate generation

Most of the panels plates are often defined as a rectangular or as
a sinple poligonous. They are usually generated nanually (repetiti-
ve pieces) or by nmeans of this nodule which works over the seans,

inner contours, and sinple derived contours handled by the system

Profiles generation

The nodul e expands and transfers elenent information and its rela-
tion into an appropriate file.

It operates over the information stored in a previous phase

M ssing information can be associated in this phase to conplete an
existing profile or to generate a new one.

SHELL STRUCTURE GENERATI ON

This operation is performed by three nodul es including the one which
supplies tenplates for rolling and bendi ng purposes.

Shel |l plates expansion

The nodul e expands any type of shell plates (apart fromthe very sha-

ped plates situated at the extrenities) either they are sinple, dou-

ble, or partially curved or they are longitudinally and vertically ar-

ranged. They are expanded with a new nethod (nosaic method) which as-

sures the highest precision.

Qutput of this nodule can be Summariezed as foll ows:

- expansion calculation takes bending effect and wel ding shrinkage
into account;

- to be aware of correctness the User is warned of the results of ex-
pansi on and he can influence such results by further processing of
not satisfying output;
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- paper tape for 2 or 3-axis flame cutting machines including punch
marking or flame tracing contour;

- rolling line or tangency are part of narking contour;

- cheching data to be used before or after the plate is rolled or
bended;

- mnimm rectangular plate and data for evaluation of bending and
heati ng.

Shel |l profiles expansion

The nodul e expands either |ongitudinal frames or transverse franes

at shell. Paper tape for drawing and rel evant production information

are supplied as described bel ow

— Scantling of profiles are fetched from previous storing and expan-
sion is conmputed over the barycentric line

- Repetition naekes it easy to fill up forns.

- Notches and holes can be included

- Butts or endings in standard version or upon user's request.

- Bending evaluation, marking and hand-cutting information.

- Wb plates which have to be cut fromplates are transferred into
the AUTOKON Data Base for further nesting

- Bending table is automatically obtained for a group of profiles
and constitutes docunment A9 furtherly described

Tenpl ates of shell structure

Tenpl ates for shell structure bending are built over the information
supplied by this nodul e

Such information is given either in the form of tables or paper tape
for tenplates drawi ng

SHELL STRUCTURE FABRI CATION AND QUTFI TTI NG

Shel |l bl ock erection

The nodul e supplies several technical and production information
which are essential during the delicate phase of shell structure
erection.

Panel can be arranged prevalently horizontally or angles of rota-
tion can be forced

Going through the entire phase of structure erection the follow ng
information are supplied

- actual drawing of the panel and traces of the internal structure;
- boundaries of the panel referred to the platform

- corners of shell plates spatially referred;-

- panel narking and checking data, mounting angle of profiles;

- mounting angle either for transversal and |ongitudinal structures;
- significant data to check boundaries and structures after welding
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Painting lines table

The nodul e conmputes and supplies information to trace painting lines
along the shell surface.

For each T-frame both height from base line and arclength fromthe
nearest seam are supplied

Dr aught Mar ks

The nodul e expands draught mark nunbers and supplies drawing of de-
vel oped nunbers and production information:

- four types of draught narks are provided;

- cutting and welding contours;

- tenplates to mark |evels of nunbers.

WORKSHOP  DOCUMENTATI ON

The documents concerning one or nore units are fundanentally grou-
ped in:

A) docunents for processing raw and finished materials

B) docunents for handling raw and finished materials.

General basic |ist

All information concerning a lot and distributed on the various out
puts, derives mainly froma general basic |ist, whose prograns are
integrated in the hull system

Lot by lot, unit by unit, and subassenbly by subassenbly, all cons

sting parts are taken into consideration.

The output is utilized in a successive phase to obtain the workshop
docunentation necessary for work perfornance

Mbst significant aspects of sonme docunments, automatically supplied
by the system

Docunent type "A"

Docunent "Al"- It is the docunent which is attached to the punched
tape for the NNC. cutting nachines. It shows all indications neces-
sary for the operator and the marker of the cut parts. It represents
the graphic result of the part nesting operations. Representation is
made on 1:20 scale

Docunent "A2" - It represents the result of the "N.C." cutting opera
tions concerning the lot.

Lot by lot and for each cutting schene the document gives relevant

i nformation.

Basi ng on such data, we plan the work |oads of the N.C. cutting ma
chi nes.
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Document_"A3" - It represents the cutting scheme for the parallel
cutting machines.

Docugent _"A4" - Sinmilar to document "A3", it is used to obtain flat

bars from plates.

Docupent _"A5" - It represents the cutting schene for pantograph and
shears.

Docupent ."A6" - It concerns the schenes for manual marking of hole

notches on profiles.

Docupent _"A7" - For description of bending or curving operations sub-

sequent to plate marking.

The docurment is used by the pressing machine, rolling machine, and
flangi ng nachine.

Docupent _"A8" - It concerns manual marking, cutting and handling

of profiles. This docunent is obtained as output of program "Hull

general basic list"; the input data are fetched from AUTOKON Data
Base and handl ed by the program

Docunent "A9" - This docunent gives the characteristics of the pro-
file pieces to bent it, with full information for its conple-
tion.

Docurment "Al12" - It represents the final docunent of the "cutting
schene for profile " made by computer.

Docunent "Al5" - This is the basic document for assenmbly purpose du-
ring prefabrication of the parts processed in workshop.
Being a drawing document it is manually conpleted.

Docunent type "B

Docunent "BlI" - This is the program for steel plates feeding subdivi-
ded in:

- plates intended for N.C. cutting

- plates of shell intended for N C cutting

- plates intended for parallel cutting

- plates to be cut by pantograph

- plates to be manual |y marked.

The main information given are:

- lot number

- cutting schenme nunber

- raw naterial

- painting

- sizes of raw piece to be cut

- material quality.

Docunent _"B2" - This is the program for profiles, feeding the work-
shop subdi vided in:

- profiles to be marked and cut

- profiles to be directly dispatched to small prefabrication

- profiles to be directly dispatched to big prefabrication-

- profiles to be bent and then intended for big prefabrication

- profiles to be bent and then intended for small prefabrication.
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Document "B3". - This output shows the detail of the pieces obtained
from plates described under "Bl". It indicates for each cutting sche-
ne:

- pieces to be obtained

- subsequent processing work, if any

- working area, block and subassenbly.

Pl ease note that "A8" has the sane function as "B3" for profiles.
Docupent _"B4" - It integrates "Al5", as it gives the conposition and
the weight of the represented subassenbli es.

The followi ng figures show the manufacturing phases where above docu-
ments are utilized

REFERENCES

R D Luca, E. Bais: SCAFO a CAD and CAM integrated system from
basic design to assenbly.

I CCAS ' 79.
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