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The paper presents the ongoing expermentation of a Computer Supported
Design Studlio (CSOS). CS0S is part of our continuing effort o integrate com-
puter systems in the design studic. We recognize three corner stones fo
CSDS: memory, process and collaboration. They offer a framework for the
interpretation of the pedagogica aspects of the feaching of architecturd
designinrelction fo the inncvatiors produced by information fechnologies.

The theme of the ongoing CSDS is a railway station in Turin, taly, to be incor-
porated in o recrganized rail frarsport system. The choice of this theme
emphaeizes the redlistic simulation aspects of the studic, where fechricd
croblems af the intersection of multiple disciplines reed to be interpreted
from an architectural point of ew.
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Introduction

From ouwr point of vew the effort to infegrate
computers and the Intermet in the design studio
is part of a broader aim: evolving the way the
studics function, which ulfimctely relates to the
pedagogy of architectura design. Of course,
strictly specking. this is as "pertinent” to comput-
ers as wiiting a bock is to aword processor.

Students, practifioners and academics require
s to deliver new skills in digital design media.
Moreower students, practiticners and, some-
fimes, academics reguire ws fo rethink the
teaching of architectural design with an aware-
ness of the new broader capabilities opened up
oy digital technologies and the issues raised by
the informartion society.

The paper presents the ongoing experimentcr
fion of a Computer Supported Design Studio
(CSDS)  between the Dipartimento  di
Architettura Tecrica e Tecnica Urbanistica,
Universitd degli Studi "La Sgpierzain Rome and
Dipartimento di Progettazione architettorica,
Folitecrico di Toring in Turin, [1aly.

What does computer supponted design stu-
dio do?

Uritil mowe, the only way design could be faught
wss, either by dlowing students fo participate in
a design project, or by handng them develop the
design. The first of the methods is cpprentice-
ship; the second is that wsed by schools of archi-
fecture. It may perhags be possible to infroduce
the first method in the Schools, but this would run
counter to a two hundreckyear fradition, origi-
nafing with the eighteenth certury Academies.
The pattern of the studic education can be
defined in design exercise as simulation, educar
for role, graphic formulation, continuous
teacher-student interaction (Cuff, 1991] (Schon,
1585).

« Adesignstudic is asimulation: thatis, it implies
imagining a virtud frarsformation of an area, in
the city, country or wherever, and is relatively
free from ary need to actudlly redlize the pro-
ject.

+ The feachers' role is to reproduce red project

conditiors, to provide a method of working
which will cover everything the students need fo
work on and learn duing the design. Throughout
the "guided design” she or he must help students
fo follow all the stages of o sigrificant expern-
ence of design. 'The studio irstructor will be their
semester-long guide info mysteres of design.
{...] In studic, students gather the individud
irstructors method and Weltarshauung'' (CuUff,
1991, p. 121).

+ The design exercise is formuated graphically
by mears of documents, e.g. sketfches, drawe-
ings, draffs or models.

+ Akey element of the studio method is continu-
ol teccherstudent interaction, direct commis-
rication between the tecacher and the indivd-
wal student or, at the most, a smdl groug of stu-
dents.

Since Academies, several irstitutions -Bauhaus,
Hochschule fOr Gestdtung Ulm- have reinter-
creted and innovated the design studio fradi-
fion to face emerging pedagogicd or design
issUes,

The goal of CSDS is finclizng inncvation in infor-
mation fechnology fo support a pedagodicd
gpproach, which prepares for mulfidisciplinany
gpproach, 'best practices” from industry, hands-
ohn experence in digital media, tearmwork and
concurrent design.

« 'In architecture, s in other professiors today,
the debate confinues owver the issues of special-
izafion and generdlist training.” (Cuff, 1991, p.
258). CiDS approach is to challenge students in
reclistic design simulation, where they are
requested fo creafive synthesizing at the inter-
section of several disciplines. While in the fradi-
fional studic punctual inferaction with experts
from several knowledge domdirs prowves diffi-
cUt; the Internet con support confinuols cccess
and inferaction with experts of different disci-
clines.

+ Internet links can be irstitutiondlized or adthoc
set fo involve professors in variows disciplines os
well specidlists from industry or practiciars. This is
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an effective way to integrate "oest practices”
from industry in the studic.

« Computerbcesed collaboration exposes stu-
dents o handks-on experience in solving fechni-
cal proklems by means of teamwork, Students
are challenged in digital media coplication in
order to collaborate successfully. They acguire
feam design experience based on concurent
application of multiple disciplines through the
design process.

The Computer Supported Design Studic has
three main key elements: memory, process and
collaboration.

Memory

Memory consists of the documents elcborated
duning the design studio: from ifs early stages o
the final presentation. A good find design is not
the whole pedagogical cim of the design stu-
dio: if's equally imporant to teach a methodol-
ogy. This methodology is the outcome of contine
UoLE rendsion and suggestion focused on the stu-
dent's design exercises. Schon's theories (1587)
(Argyris & Schon, 199¢] envidence the relation
ships between the diclecticad nature of design
and the design media, the "materids’, i.e.
sketches, drawings. The memory collects owver
fime the diclectical, graphical, formulation of
design exercises.

Duing the studic the student developrs severcl
design solutiors, some are discarded, others are
developed further. The memory embodies these
design solutiors -skefches, drawings, models,
notes, efc.- fogether with revisiors, comments
and redines from the irstructors.

Classification is o fundamental capacity of
memory. Classification is necessary to refieve o
student's work from the huge quantity of docu-
ments created durng the studio. Moreowver, clas-
sificafion is necessary 1o extract semantic infor-
mation on the progress of the studio cs awhole,
of students' work and of relafiorships between
the design exercises. Much remdirs to be done
fowards the formalization of knowledge in the
memory (knowledge bases, olbject orniented, dis-
fributed inference engines), the coherence and

structuring of the information (e.g. ISO10E0G -
STEFR, IFC), the polymorphicity onnetworks of the
objects and the corstraints and the cperators
irvolved (Carrara, Fioranvanti & Nowvemibon, 1998).

Process

Frocess refers fo the capacity fo create, update
and modify design, i.e. drawings, models or
sketches. In o broader serse, process is the
capacity to work with the information during the
design studic, not only to elalborate information,
Ut clso to communicate and share it

In the studio information flows are both a struc-
tured and a locsely structured process. The re-
sion process is o structured process, with ifs dlis-
finct steps of presentation of the work, crifique
and discussion. On the other hand, during astu-
dio there are countless interactions among stu-
dents and with professors where idecs and sugr
gestiors flow freely.

Fedagogicdly, information process is a method-
ology and CS50S mcsters process in addition o
confent. Methodology offers students lifelong
lecrning skills especially vaudble after graduat-
ing fo cope with confinuous innowvation.

Collaboration

The successiul interaction between student and
irstructor relies on collakboration during which
crinciples, walues and issues, which emerged
during the design process, become a common
ground to the group. Students do not make an
explicit distinction between working cooperar
fively or individually. Duing the studico the infor-
mation spars the studic horzontally, between
students working on o common design theme,
and verfically, fowardk professors. Both informar
fion processes are exiremely important and
508 should foster them.

Horizontal Collaboration

Individucl students working on @ common
design exercise develop different aoproaches
fo the same theme. These approaches are par-
fidlly repetitive, padiclly overlapping and, some-
fimes, crective. Altogether they represent the
pedagogical experience of the different stu-
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dents. A major contribution of computers in the
studics is the sharing of the individual exoer-
ence among the whole studic-group. A student
should alble to query the memory of the present
or pcet design studios o obbtain other students'
design exercises, perhaps with the redlining and
commenrts of the supendsing professor.

wertical Collaboration

Architectural design is half (this is the half
expressed by the noun] o fechnical fask, reguir-
ing skill, crganizational and manageria cloility,
and method. The other half, contdined in the
adiective, is o synthesis and creatfive work. The
educational experience of the design studio is
erriched by the confributiors of both professors
and spedcidlists. The Infernet makes it possible o
infegrate the involvement of spedcialist knowe-
how duing the cppropricte phases of the stu-
dio. Constructors, economists, engineers, and
eminent professors of heat frarsmission, energy,
frarsport, illuminction, statics, fluid mechanics,
electrical engineering. ervronmental health
and geotechnology parficioate inthe studio (cf.
Acknowledgements), together with the authors
of the present article. This wary, the design exer-
cise should be the synthetic view of all aspects
of a project (technical, socid, organizationdl,
historical, o has been noted by marny, from
Yitrunius to the present day) on the same level,
rather than a point of vew strictly limited fo one
disciplire, e.g. engineering.

The system implementdtion

When we stared the andlysis of the CS505 we
had inmind certain essenticl features the system
should harve: simplicity of use, distributed access
and, cs the project evolved, flexibility.

Simplicity of use

The World Wide Welb guarantees simplicity of
wse, becawse the advent of Welb browser tech-
nology, such as Nefscope MNavigafor and
Microsoft Intemet BExplorer has affirmed a com-
mon way to access and refrieve information.

Distributed access

The Wels has redefined the meaning of informacr
fion access and refrieval. Pecople can access

informartion in a frarsparent wary regardless of
chysical location: they are no longer required 1o
krow if a document resides locdlly or remotely.
Through the Web both the students and the pro-
fessors can ecsily access the server with the
mermory of the studio from home or the School.
Moreower, they are no longer required fo under-
stand or be concermed about the computer
they are working on: the |cst version of theirwork
is accessible from every computer connected
to Infernet.

Flexibility

The other important poirt is flexikbility, that is the
capacity fo work with the presently wsed apgli-
catiors and data formarts, s well as with future
ohes, not yet foreseen in the inifial implemeantar
fion. Fexibility in the processing of different for-
mats of a document is obtained by mears of
the Mulfipurpose Internet Mail Extersion [MIME)
of the Welb, which allows the processing of war-
ows file formats, hence not only HIML docu-
ments. This potenticlity of the HITP protocol
dlows one to cesociate fo each specific file
extersion the cpplication necessary to vsudlize,
modify, print or save it The file formats initiclhy
recognized cs relevant are: AutoCAD, 3D Studio
Ma, WRML, Microsoft Word and raster graphics
TIFF and JPEG.

Memory implementation

The computer system supports the students'
design work from early analysis ohoses, through
infermediate renvsion, up fo the find presentar
fion. The core of the system is the memory
(Carrara & Kcdlay, 1994), the databose, which
stores and manages dll design documents in the
studio.

Memory access

The cccess to memory and the owverdl system is
managged by the accourt-password mechar
nism (Fig. 1), The wers are clustered in three
groups: Professor, Student and Guest. Each
group s granted different rights and actiors o
the documents in the memory. For irstance,
wser from the Guest group is dlowed to browse
the documents with 'Definitive” stafus only [cf.
Memory Structure), and not fo tcke any action
on them.
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Figure 1. FPorta Susa Computer Supported Design Studio
Login Screen.
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Figure 2a and b. The documents stored in the memory are
classified according to classes.

Memory Stucture

The structure of memory is crucial to refriewcl
and management of documents, especidly s
the amount stored increcses. The documenits
are stored in the memory according to classes.

When astudent creates a new document, s/he
is requested fo fill in the wvalues for the following
clcsses (Fig. 2):

« Document name. Usudlly it is the name of the
file, but the wser is dllowed to parsondlize if.

+ Document type. The predefined walues are:

elevation, correspondence, detfail, image,
model, plan, plot sheet, report, section,
video/animation.

+ Scale. The predefined walues are: 2000<, 2000-
500, 200, 100, 50, =50 and Nore.

+ Design phase. The predefined walues are:
definifive, design development, program defini-
fion, proposal, WWW Infernet.

More classes and wvolues can be added,
athough filling in foo mary clcsses can be frus-
frafing and deter from wsing the system. Further
clcsses are managed by the system automati-
cally:

« Authior. The identity of the creator/reviser of the
cdocument.

« Date. Date of creafion/revsion.
+ Size. Kb occupied.

« Structure of the document. It enumerates the
locks, chapters or external references, if any.

Process implementdtion

To emphasize the ewolution of the design
orocess, we distinguish between wersions and
rendsiors of the exercises.

Astudent's design exercise, from inception, goes
through wvarows developments. The memory
stores dll these stages of the design work as wver-
siors. If John Doe is o student, his exercise starts
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Figure 3. The memory sfores the stages of the design work
as versions and revisions.

a5 JohnDoe A1, Further versiors of the work are
stored with progressive numibers: JohnDoes A2,
A3 and so on. Versiors are automatically gener-
afted and managed by the system when the stu-
dent sarves his work (Fig. 3).

When a student wanrts o present his work fo
crofessor or a professor defines o deadine fo be
met, the design exercise goes through arevsion.
The status of the revision process con be
"approved", 'incomplete”, incorrect”, "recs-
signed" or 'rejected". The revision status is sfored
with the professor's cssessment fogether with
oossible comments and redlines. After aresion,
the system creafes o new wversion, e.q.
JohnDoe.B.1, which can go through the process
agcin, ferminating with the final revision and
evcluation,

Collaborcation implementation

As corsidered presdously (cf. Collalboration), in
the design studic we distinguish between hor-
zontal and verfical collckoration. Horizontal col-
laboration occus mainly between sfudents;
while verical is between students and profes-
SOIs.

Horizontal collaboration

Horizontal collaboration dedls with access and
cross-reference of information in the design stu-
cdio. Each student can browse her or his own
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Figure 4. Documents can be retifeved by sihale- or mulii-
field search cifteria.

work and the enfire body of the exercises pro-
duced duing curent and past studics. As the
amount of browscble information increcses,
representatiors to refrieve relevant and perti-
rent informdation need to be established.

Chueries

Al the search criteria are bosed on the classes
(cf. Memory Structure). Single or bodies of exer-
cises can be retieved by single- or multi-field
search crteric. For irstance, can be requested
dl the documents matching Document name
and Scale (Fig. 4).

A more intuitive search methodis based on clus-
fer, since it offers a isud approach fo search ci-
teric. The system creates and uoddates clusters of
documents according to classes wsed the most,
e.g. Document fvpe vs. Author or Date vs. Scale.

Chronological re presentations

The student can renise every stage of the studio
according to the wvarious versiors and rensiors.
S/he con display the professors’ comments and
redlines associated to the ressions. If s/he
decides to elaborate further a prenvious version,
the system generates a new branch with its own
sequence of wersions [e.g. JohnDoe.A1/1.1,
JohnDoe A0/1.2 and so on).

The system cesociates a thumibonail of the corr
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tent of each version and rendsion stored [Fig. 3
"Corvert and Copy"' column). The student can
go through them and open one by clicking onit:
the browser recognizes the file extersion and
opers the appropriate cpplication  (e.g.
AutoCAD for dramwings) .

Relafionships between versions and revisions

This representation wisudlizes the relatiorships
between students' versiors ond renvsiors oy
mecrs of links. The single wversiors and revsiors
are the nodes and the relatiors cornecting
them are the arows. The logical structure of
relatiors is more ecsily understood o5 o graph.
The graphical representation highlights the
organizational structure of the studio and the
relafiors between the documents accessible
through the net [Fig. 5). The student or instructor
can explore dl the phases of the studio olosers
ing the structure of the arrows, and can browse
the interrelated documents by clicking on the
rodes.

Verlical collaboration

‘ertical collaboration refers fo active manage-
ment of flows of information between indiMdudls
or groups involved in the design studio
(Caneparo, 1994). The system implements pro-
cedures tfo route informatfion within users.
Information is understood in a broad meaning,
as data, documents and messages.

Forirstance, suppose a student wants a profes-
sor fo revew a design phase: sfhe opers O
request or message, and writes a rote, and
associates one or several drawings in the mem-

ory.

The system differentiates the flows of informartion
in messages and requests. Messages are infor-
mal communication, which do rnot require a
reply. They could be exchanged 1o keep indi-
idudl or groues informed. Requests are struc-
tured in order to facilitate actiors on informar
fion. For a request states which they have o go
through can be defined. The stafes are
"approved", 'incomplete”, incorrect”, "recs-
signed" or rejected” (cf. Process Implementation).
A deadline can be set; in this ccese the recipi-
ent/s are automatically nofified of the

gpproaching ferm.

When the professor logs in, s/he is notified of the
request, and is entifled to reply directly to the
question. She or he can comment and redline
the specified works orrline: the rediring and the
notes will bbe stored in the memory cs links fo the
studert's drawings. Othenwise the professor can
request o face-fo-face meeting in either a phiys-
ical or virtud place. Mriual places canbe desk-
fop videoconferences (Fig. &) or WVRML models of
stuclents' exercises.

Shared virtval reality

Shared Wirtual Redlity (SWR) [Caneparo, 1997)
dlows student and professor fo entfer, "walk in'
and "fly through', o WVRML model. Real time wisu-
dization of form and space dlows the student fo
"live" the design from visud experience. At the
same time, irfudl reclity lefs the student interact
immediately with forms in the third dimersion,
that is, to rethink and modify the model of the
design directly.

SVR differs from wirtudl redlity in that the exoer-
ence of 3D models is no longer individud, but
rather is shared among students and professors
simultaneocusly cornected acress the Infernet.
Az ovatars, the students and irstructors con
meet and communicate with each other
whether from alocd or remote computer (Fig.
7.

Sharng the same irfudl ervdronment among
severd students and professors offers anirnowver
tive educational medium: it is akind of fowr to a
virtuadl building yard, to visudlize and experience
the on-going stages of the conception and res-
resentation of the design exercise.

The fool to gain access through the Intermet fo
SVR envirorments is a plugrin for the main Wivw
browsers. The plugrin is automatically loaded
when the HTTP protocol defines the WRML for-
mat. To the WWW browser the plugrin adds the
tools for exploring 30 space, for vsudlizing other
avatars simultaneously cornected and for com-
muricating between them. At present the plug:
in nons with Windows 95, 98 and NT on Infel CPUs.
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Figure 5. The relationships between versions and revisions are more egsily understood graphically s nodes and arows con-
necting them.
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Figure & Desktop videoconference and whiteboard of a Porta Susa plan with professor's redlines.
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Figure 7. Screen shot of a meeting between professors and students in the SWVRE model of Alessio Gotta's dedgn.

Figure 8. Gofta's final desgn. Elevations and perspectives of the raiway station.
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Figure 9a. Priore's final dedgn. Plan and elevation of the raivway station.
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Figure 9b. Prore's final design. Cross-sections the raflway station and junction.

ACADIA’ 99

97



Computer Supported Design Studio

Gianfranco Carrara Pio Luigi Brusasco
Antonio Fioravanti Luca Caneparo
Gabriele Novembri Anna Maria Zorgno

Figure 10, Accorss first prefiminary profect. A row of large
tall frames contalning all administrative staff offices.

Figure 11, Accors(s second prefiminary profect. The oofis
built by light barrel vaults, side walls are entfirely glassed
and receding with respect fo the moof.

Figure 12, Accorss final prefiminarny profect, The roofis

The SWR plug-in infegrates a chat program. The
chat adlows students and irstructors in SWR
worlds to exchange brief written messages. The
clug-in forwards the message fo the SYR server,
which redistributes it to every wser connected.
SVR and written chat require redlly modest
Internet bandwidth and so they perform well af
28k on telephone lines. ocal messages are sup-
ported, which cssures more fiendy communi-
cafion. A main drawloack of vocd messages is
that in the curent implementation the commu-
nicction is not full dugclex, a certain time lagse
between the submission and the reception
exists.

Ongoing experimentdtion

1998 5 the fist academic year the system has
been experimented in a design studio. The cur-
rent expermentation is limited fo six students,
two af School of Engineering in Rome:
Francesco Accorsi and Marco Cruciani; four at
the School of Architecture in Turin: Giorgio
Emprin, Elena Girotto, Alessico Gotta (Fig. 8) and
Maric Luigia Priore (Fig. Yo and b). The on-going
CSDS can be accessed on line at hittp://semi-
os.oolito.it/ .

The theme of the design studic is a railway stcr
fior in Turin -Porta Susa- to be incorporated in a
recrganized rdil trarsport system [the infrastruc-
fures are dready under corsfruction) as an
inrfermoddal junction between high speed frairs,
regional frairs, direct frairs to the cirport and
the future underground. The fact that this area
concerrs the ancient city center has corsider-
cble impact on the organization of administrar
five and commercial activifies of a regiond
level, and onredl estate values. Inparticular, the
laying and covering (partly completed) of the
railway fracks, thatsolit the city in two close foifs
centfer, will bring together areas which have
developed in separate ways, so creating both
potenticl benefits and potenticl problems.

The choice of this theme emphasizes the redlis-
fic simulation cspects of the studic, where fech
nical problems need to be interpreted from an
architectural point of view. The design of the
new Porta Susa railway stafion imvolves histor-
cdally rich urban confext, o complex system of

98
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city functiors ond cornectiors and a large
number of controlling bodies, who have a deci-
sive role in defermining destinationrs.

A case study

Francesco Accorsi of the Diparfimento di
Architettura e Urbanistica per llngegneriab
develops the design of a container building act-
ing as the intermodal junction. Accorsi's design
exercise exemplifies the inferr and multi-discigli-
nary methodology caried out in CS05. The
design exercise resulls s the infersection of dif-
ferent dsciplines: architecture, wrban planing,
structurdl engineening, energy, geology, fluid
mechanics and frarsport engineering  [cf.
Acknowledgemenis).

Architecture. The main ideda behind the designiis
the credtion of a large container (246 m. long,
&4 m. wide and 36 m. high) that could house the
varnows prevously defined building objects. The
old station is preserved os asignificant enfrance
element, although having orly the function of
ficket office and mears of communication with
the underlying flocrs by mears of escalators.

In additicn fo the rencvated old railway station,
other buildings are required to howse restau-
rants, waiting rooms, luggage deposits, fechni-
cal premises, staff buildings and lecture rooms
becawse of the greafer needs due to the
increcse in the number of passengers (16,000
o/h). Under the square in front of the stafion a
short-term parking station is planned.

Urban planning. The student has decided to
separcte the three froffic networks (nafiond.,
regiond and metropolitan) completely, locating
them underground. In this way the space ocou-
cied by the rdils is freed and con lbe wsed for a
rapid trarsit road, which dlows the city 1o be
crossed and two arecs that have been separat-
ed for recrly a century 1o be reunited.

structural. The cornfiguration of the building is
defermined cs though by a set of huge frars-
versely juxtaposed "dolmen” alternating with
dass walls. These large tal frames have cross
memiboers corsisting of reficular beams housing
all the administrative staff of the frarsport com-

canies concerned irside them (Fig. 10).

Fluid mecharics specialist interacted during
CSDS guantifying prevailing wind loads on the
structures and suggesting some projecting parts
to be flattened (cf. Auid mecharics). These parts
are formed by the dternatfion of frames with the
rear glassed-in surfaces. The bearing structure s
corsidercloly lightered, s it only hes to support
the roof corsisting of a large numiser of side oy
side flat roofed barrel voults, The sidewdlls are
entirely dlassed and receding with respect fo
the roof dlignment in order to reduce solar radi-
ation. The weicht of the rocf was this reduced
fo 65 Kgfsgm. (Fg. 11). In order to reduce the
weight of the rocf even further it is necessary fo
increcse ifs static efficiency by animproved the
design scheme. A change is thus made from
barel vaults on a rectangular base fo cloister
vaulls on o square base, and Iastly to waults
citched over asquare base, affaining a weight
of A0+50 Kg/sgm.

The becring structure is modified sucstanticlly cs
fo ifs corfiguration (Fig. 12 and 13). Cne serous
croblem is represerted by the snow load and
wos solved by mears of placing electrically
heated coils on the roof.

Energy. Teflon is wsed not only for its lightweight
but clso as it is frarslucent fo the sun's rays, this
fogether with glassed surfaces between the rikos
of the pitched vault allows good natural lighting
so the wse of arfificid lighting can be reduced,
and energy scving increcsed.

Fluid mechanics. Prevailing winds are NE and
MW bBlowing af speeck of dbout 2.5560 m/s.
Aerodynamic fests cre being performed in
wind tunnel on scale models of the building in
order to check the static safety of the sheall and
the bearing structure, as well as fo determine
the interndl fluid mechanics.

Geology. The soil 5 composed of a conglomer-
ate of granvel, sand, fraces of mud and clay,
limestone concretiors, which is strong encuch o
bear the large frames. It is prefered fo trarsfer
the administrative functiors to the lower build-
ings located irside the contdiner.
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Figure 13, Accorss section of final preliminary profect. Large canopy vaults cover the old rafway station. Underground: on
the left the railway., on the right the tube.

Conclusions

There can be no final word on CSDS, becase
the experience has been brief and the number
of students and design exercises too few.

Conclusions are needed o untie the knot of
education in architectura design and in digitd
medid.

The CiDS fosters the students' atfitude o digital
media for architectural design, and mowves
fowards o paperless design studic. Because the
system is friendly | cf. The System Implementation ),
crofessors prefer to record directly info the sys-
fem renvisiors, comments and redlining of stu-
dents' work. The revision process canbbe done in
a traditiond manner [students and irstructors
meet in the same place): this way the system
replaces poper drawings and register books.

CSDS relecses participants from the fime-place
corstraint (Mitchel, Davidson & Wojfowicz, 1992)
(Casaws, Cheng, Danvddson et al, 1994) (Mitcheall,
1995) (Wojtowicz, 1928): at ary moment and from
every computer in Infernet, professors can
supendse the design studic.

By means of the colldooration fools (cf.
Collaboration Implementation), professors can
keep informed on the state of the work of the
incividual students, examine their lcst version of
the work and harve an ovendew of the prevous
ones. The memory offers the irstructors contfinu-
ols evcluation of the increments of the indivich
ual design exercise, of the resporsivensass and

creativity in the inferaction with the professors
and in trarslating it info design.

Cooperating with the group of professors are
specidlists from outside the academic world,
e.g. from the National Railway Company (cf. A
Case Study). Digital media and Infernet collalbo-
ration fosters the involvement of speciclist knowe-
how ot given stages to reply fo specific ques-
fiors, which the students encounter during the
studic. The system routes questiors and docu-
ments to the most qualified person, who not only
receives a descripfion of the proltlem itself, but
through horizontal  collalboration tools  (cf.
Horizontal Collaboration) can gain the knowledge
of the background where the specific question
ws raised. This way, the students learm a coop-
erafive methodology in aninterdisciplinary ern-
ronment, inwhich they will probabtly be required
to work, affter graduating.

A conclusion might be that effective education
in digital design media should mowve from soft-
ware wse teaching towards anintegrated use of
fools for architecturd design purpose. CSDS
crobalkly dready achieved this godl, becase
every student participating in the Porta Susa
design exercises has shifted her or his atfentfion
from the tfools themselves o their effective wse
for architectural design.
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