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Abstract

The profession of the architect is closely tied to changes in society and correspondingly subject
to ongoing deliberations on the changing demands of planning and building. Factors that
influence this include technological developments, changing values in society and changes in
the organisation and production processes of cities and buildings. Today, architects need a
combination of technical, artistic and aesthetic, sociological, organisational and economic skills.

Ideally, the architect is a competent partner for all aspects of a project, representing the
interests of the clients on the one hand and society and the community on the other. But above
a certain size of project, a single architect is unable to assume responsibility for all the tasks of
the master builders of old. He is, however, as a product of his training and interdisciplinary
knowledge, the only person who is able to communicate and coordinate the project idea which
he created. In such circumstances he acts as a directing coordinator, the lead manager of an
interdisciplinary process — he uses his knowledge as a generalist. In other cases, architects are
also involved as specialists responsible for a sub-aspect of larger interdisciplinary projects. For
certain kinds of planning tasks, architects often specialise on such sub-aspects, for example on
design, project controlling or supervision of construction works — professional niches within the
profile of an architect.

The education of architects needs to respond to the breadth of different activities that architects
undertake. Instead of specialist knowledge, education must actively communicate a broad
range of general knowledge to provide a basis and strategies for students to pursue their own
professional interests and skills in further education and life-long continuing professional
development. Technological proficiency, creative and visionary skills and a sense of
responsibility towards both the client and public in general are the central pillars of the
profession. When used responsibly and conscientiously they lead to buildings that are well-
planned and constructed and contribute in general to furthering architecture as a whole.

The changing context in which architects work has implications for the profession and the
occupation of architects. Architects are increasingly being brought in as a part of larger,
complex project management teams. Here architects need to actively pursue and shape
collaboration with other partners in the construction process — to seek cooperation instead of
competition. The fact that architects are increasingly called upon to work as part of more
complex value chains requires a greater readiness to provide not only the entire range of
services as detailed in the HOAI (the German fee and services scale for architects) but also
individual services and fragmentary contributions.

The need for architects to concentrate more on particular services has led to the coining of a
new understanding of architects as “generalists with core competencies”. While architectural
offices may wish to clearly define their area of expertise and the direction they want to move in,
market forces may require them to find a balance between specialisation and a breadth of
services in order to flexibly react to market demands. At the same time the clients in the
marketplace would prefer to deal with one partner who is able to offer a variety of integrated
services. To be able to respond to this, architects will increasingly be called upon to offer their
services as a network, both in the form of collaborations but also together with other related
disciplines. Only then will they be able to tackle complex building tasks while remaining flexible
enough to reach to changing demands in the market place. Lastly, the profession of the
architect and his role in the construction sector is also changing as a factor of technological
advances, both in construction as well as information technology.

The paper describes how teaching and research at the Faculty of Architecture of the TU
Minchen is responding to the changing profession and role of the architect. The article focuses
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on the different aspects of the curriculum of the diploma studies programme (currently being
replaced by a bachelor and masters programme) and selected special courses on offer in the
field of architecture informatics.

Keywords: education, computer science in aarchitecture, computer pool, digital production,
parametric design, diploma

YHUBEPCAN UK CNEUNAIIUCT?

&®. MNeTuonba, I'. LyGepT
®akynbmem apxumekmypbi, TY MoHxeH, epmaHus

AHHOTaUuA

Mpodbeccus apxuTekTopa TECHO CBSi3aHa C U3MEHEeHusIMM B OOLLECTBE W, COOTBETCTBEHHO,
noaYyMHeHa npoJospKaroLemycs ob6CyXaeHuo nameHsitowmnxes TpeboBaHnn K NPOEKTUPOBAHMIO
n cTpontenbcTBy. PakToOpbl, KOTOPLIE BAUSAIOT HA 3TO, BKIOYAOT TEXHOMOrM4Yeckme paspaboTku,
n3meHeHnss B o0OLECTBE W U3MEHEHMS MNPOLIECCOB OpraHus3aumm U  OCYLLEeCTBMEHUN
cTpouTenbCTBa ropodoB M 3aaHun. CerogHa apxXMTEKTOpbl HyXOalTca B KOMOMHauum
TEXHUYECKMUX, apPTUCTUYECKMX W ICTETUYECKMX, COLMONIOTMYECKUX, OPraHU3aLMOHHbIX WU
3KOHOMWYECKNX HABbLIKOB.

B npeane apxuTekTtop - KOMMETEHTHbIN MapTHEP BO BCEX acnekTax MNpoekTa, NpeacTaBrnsis
WHTEPECHl KIMMEHTOB C OAHOW CTOPOHbI M obuiectBa M coobuiectBa — ¢ gpyron. Ho Bbiwe
onpefenieHHOro  pasmepa MnNpoekTa OTAENbHbIA  apXUTEKTOPp  HEecnocobeH  MpUHSATb
OTBETCTBEHHOCTb 3a BCE 3afayu CTapbiX KBAnNMUUMPOBaHHbIX cTpouTenen. OgHaKko OH, Kak
NPOAYKT OByYEHNa U MEXANCUUMNIIMHAPHBIX 3HAHWUWA, €OMHCTBEHHbIN YErioBeK, KTO CNocobeH K
KOMMYHUKaUMAM W  KOOPAMHMPOBAHUIO WOEWM MNPOEKTa, KOTOPbI OH cos3daBan. B Takumx
obcToATenbCTBax OH AENCTBYET Kak KOOpAWHATOP HanpaBfieHusi, Bedywuh MeHemxep
MEXONCUMMIMHAPHOIO Mpouecca - OH WUCMONb3yeT CBOM 3HaHWUS Kak yHuBepcan. B gpyrux
cny4yasix apxXUTEKTOpbl TaKkKe NPUBIEKAOTCA KaK CneuuanucTbl, OTBETCTBEHHLIE 3a pas3gensbl
OO0MbLUNX MEXANCUUNITMHAPHBIX MPOEKTOB. B HEKOTOPLIX BMAAX NPOEKTHbLIX 3a4ay apXUTEKTOpPbI
4yacTo cneuvanmManpyrTcs Ha Takux pasgernax, kak, Hanpumep NpoeKTUpPOBaHWe, ynpaeneHue
NPOEKTOM WM HaA30p 3a CTpouTeNbHbIMU paboTamu - NpodeccrnoHarnbHbIe HULWLLI B Npegenax
npodunga apxmTekTopa.

OGpasoBaHMe apxXMTEKTOPOB [JOMKHO COOTBETCTBOBATb LUMPOTE PasnuyHbIX [OEACTBUN,
KOTOpble apXUTEKTOpbl NpeanpuHUMaloT. BMecTo 3HaHuiA cneunanucTa, obpasoBaHue OOMKHO
aKTUBHO obecneynBaTh LUMPOKUIA AManasoH oBLMX 3HaHUIN, YTOObI CO34aTb OCHOBY U CTpaTernm
ANs CTYAEHTOB C Lenblo obecrneyeHnst Mx COBCTBEHHbIX MPOMECCUOHANbHbBIX UHTEPECOB U
HaBblkOB B fAarnbHeullem oOy4YeHun M [ONrOCPOYHOM HEMPEPBLIBHOM COBEPLUEHCTBOBaHUM
npodeccunoHana. TexHonornyeckoe MacTepcTBO, TBOPYECKME HaBbIKU, HABbIKW NPeaBUaEHUs 1
OlLyLIEHNEe OTBETCTBEHHOCTM Mepea KIUEeHTOM U nybnukon BooGlle — rnaBHble OMNopbl
npodpeccun. Mpu Ux OTBETCTBEHHOM U JOOPOCOBECTHOM MUCMONb30BaHUM OHW BOMMOLLAKTCA B
COOPYXEHMSIX, KOTOPbIE XOPOLLUO CMPOEKTUPOBaHbl M MOCTPOEHbLI, M BHOCAT BKNaj B pasBuTue
apXUTEKTYPbI B LIENOM.

N3meHsIloWmMINCA KOHTEKCT, B KOTOPOM apXUTEKTOopbl paboTalT, MMEeeT 3HadeHue Ans
npodbeccun 1 poaa 3aHATUIN apXUTEKTOPOB. ApXUTEKTOpbl Bce Gonee n Gonee npuenekarTcs
Kak 4acTb KOMaHg YynpaBneHust 6GonblIMMKM, CROXHLIMKW MNpoekTaMu. 3[4ecb apXMTEKTOpbl
AOIMKHbI AKTUBHO 3aHMMaTbCs (POPMUPOBHMEM COTPYAHMYECTBa C APYrMMM napTHepamu B
npoLiecce CTpouTenbCTBa - YToObl 06ecneynTb COTPYAHNYECTBO BMECTO COpeBHOBaHMS. dakT,
4TO apxuTekTopbl Bce Bornee n Gonee npuasaHbl paboTaTb Kak YacTb 6onee CNoXHbIX Lenoyex,
TpebyeT 6Gonblieln TrOTOBHOCTM oGecneunTb He TOMbKO MOMHbIA  06bemM ycnyr Kak
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petanuaupoBaHo B HOAI (Hemeukas wwkana roHopapoB 1 yCryr Ans apXuTekTopoB), HO Takke
W UHOMBUAYaNbHbIX YCAYr U pparMeHTapHbIX BKNaaoB.

MoTpebHOCTb apXUTEKTOPOB OOonbLUe KOHLEHTPUPOBATLCA Ha cneumndudecknx ycnyrax Bena K
MOHETapu3aumMM HOBOrO MOHWMaHUSA apXUTEKTOPOB Kak “yHMBepcanbl C OCHOBHbIMM
KOMNETEHTHOCTAMKU”. B TO Bpems kak apXMTEKTYpHblE OPUCbI MOTYT xenaTb SICHO OnpeaenvTb
CBO 00MacTb 3KCNEPTU3bl, U HaNpaBreHNe, B KOTOPOM OHU XOTAT ABUraTbCH, PbIHOYHbLIE CUSbI
MoryT TpeboBaTb, 4TOObl OHM HalM GanaHc Mexady cneunanu3aumen 1 WUPOTON YCryr, YToObI
rmbko pearnpoBaTb Ha TpeboBaHMSA pbiHKA. B TO ke camoe BpeMs KMMEHTbl Ha pbIHKE
npegnoynn ©Obl UMETb [eno C OAHMM NapTHEPOM, KOTOPbIA CcnocobeH npeanoXxuTb
pa3Hoobpa3sne o6begUHEHHbIX yCnyr. YTobbl 6biTb CMOCOBGHBIMM OTBETUTL HA 3TO, aPXUTEKTOPLI
Oyaoyt Bce ©Oonee n Gonee npusBaHbl npegnaratb CBOW YCIYrM Kak CceTb, kak B dopme
COTPYAHMYECTBA, TaKk M BMeCTe C APYIMMWU CBSA3aHHbIMW AUCUMNIIMHAMKW. TOMNbKO TOrga OHM
OyayT B COCTOSIHUM 3aHATLCA KOMMIIEKCOM CTPOUTENbHBIX 3a4ay NPy COXPaHEHUU AOCTATOYHOM
rMobKoCcTW, 4TOObI YAOBNETBOPATL M3MeEHsWMecs TpeboBaHust pbiHka. HakoHeu, npodeccus
apxuTekTopa W €ero ponb B CTPOMTENBHOM CEKTOpe TakkKe W3MeHsieTcsa Kak dakTop
TEXHWYECKOrO Mporpecca, Kak B CTPOUTENBCTBE, Tak U B MH(POPMALMOHHOW TEXHOMOTUN.

B cratbe onucbiBaeTcd, Kak obyyeHue u uccnegoBaHus Ha Pakynbtete ApxuTekTypbl TY
MioHxeHa oTBe4yaldT Ha WU3MeHeHus npodeccun w©  ponn  apxutektopa. CraTbs
cocpefoTaumMBaeTCAd Ha pasfuMyHbIX acnektax y4dyebHoro nnaHa nporpaMmbl  3aHATUN
OUNNOMHUKOB (B HacTosLLee BpeMs 3aMeHaeMon nporpammon ans 6akanaBspoB U MarncTpoB) U
oTOOpaHHbIX cneunanbHbIX Kypcax B 0bnacti MHhopMaThKu B apXUTEKTYpe.

KniouyeBble cnoBa: o6pasoBaHune, MHGOpMaTMKa B apXUTEKTYpPe, KOMMbIOTEPHbIA Khacc,
LUnpoBOE N3roToBMNEHNE, NapaMeTpu4eckoe NPOeKTUpoBaHne, AUNIOM
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1. A short retrospective history of the TU Miinchen

In 1868 King Ludwig Il founded the newly structured Polytechnische Schule Minchen, which
was accorded the status of a university. With the beginning of the academic year 1877/1888,
the university took up the name Technische Hochschule.

The college was originally divided into five faculties: |. General Department (Mathematics,
Natural Sciences, Humanities, Law and Economics), Il. Engineering Department (Structural
Engineering and Surveying), Ill. Department of Architecture, IV. Mechanical/Technical
Department, V. Chemistry/Technical Department. In 1872 a sixth Faculty of Agriculture was
added.

In 1901 the Technische Hochschule was granted the right to award doctorates, and in 1902 the
election of the principal by the teaching staff was approved. With an average of between 2,600
and 2,800 students, the TH Minchen was, for a while at least, the largest German Technical
College ahead of the TH Berlin. 1905 marked the enrolment of the first female undergraduate in
architectural studies after the Bavarian government officially allowed women to study at a
technical college in the German Reich.

Its current designation — the Technische Universitat Miinchen — was conferred in August 1970.
With the introduction of the Bavarian Higher Education Law in 1974, the six faculties were
replaced by eleven smaller departments, which soon resumed the designation of Faculties:
1.Mathematics and Informatics, 2.Physics, 3.Chemistry, Biology and Geosciences, 4.Economics
and Social Sciences, 5.Structural Engineering and Surveying, 6.Architecture, 7.Mechanical
Engineering, 8.Electrical Engineering and Information Technology, 9.Agriculture and
Horticulture, 10.Brewing, Food Technology and Dairy Science, 11.Medicine. In addition, several
interdisciplinary central institutes were established, initially for regional planning and
environmental research, as well as sports sciences.

In 1992, the former Faculty of Mathematics and Informatics was divided into two to create an
own Faculty of Informatics. Ten years later a Faculty of Sports Science and a Faculty of
Economics followed.

The Weihenstephan campus was restructured for the start of the winter semester 2000/01 and
realigned to house the sciences: the former Faculties of Agriculture and Horticulture, Brewing,
Food Technology and Dairy Science, as well as the Forestry Faculty that previously belonged to
the Ludwig Maximilian University, were collectively accommodated in the newly established
Weihenstephan Science Centre for Life & Food Sciences, Land Use and the Environment
(WZW).

Numerous other reforms have been realised since 1995, such as the introduction of efficient
guidance and decision profiles, continued moves to increase the university's autonomy in
keeping with the new philosophy of an 'entrepreneurial university', university-wide core
competences in the field of informatics, the establishment of central institutes and research
platforms with an interdisciplinary focus, the introduction of humerous, attractive Bachelor and
Masters degree courses, strategic internationalisation, enhanced collaboration with industrial
and social partners, the stepping up professional fundraising and the inauguration of the Carl-
von-Linde Academy to house the Humanities, Cultural and Social Studies. In 2002, the TUM
founded the 'German Institute of Science and Technology' (GIST) in Singapore, the very first
subsidiary of a German university abroad.

In 2006, the German Council of Science and the Humanities and the German Research
Foundation (DFG) awarded the TUM the status of a University of Excellence. Teaching and
research at the TUM aims to be of the highest academic standards and is on a par with the best
international standards.

In 2009, the TU Minchen was selected by the Stifterverband innovation agency for the German
science system as one of ten higher education institutes from a total of 108 applicants to be part
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of the “Excellence in Education” funding programme alongside four other colleges and five
universities.

2. The Technische Universitit Miinchen today — the role of computer science in
architecture studies

The ‘New Polytechnic School’ was erected between 1864 and 1868 directly opposite the Old
Pinakothek (Art Museum) as a Neo-Renaissance building according to the plans of Gottfried
von Neureuther. This was the first time in Bavarian history that architects and engineers were to
be trained separately.

Following World War |, the ‘Schools of Style’ were gradually transformed into ‘Schools of
Construction’. From 1924 onwards, a 24-month period of practical building experience became
compulsory in Munich.

The Technical University took up its teaching function again in the summer of 1946 after the end
of World War Il. The total number of students of Architecture rose from 680 in 1950 to 850 in
1968. Up until well into the 1970s, architectural education at the TUM was characterized by
headstrong individuals: initially, during the fifties, by Gerhard Weber and Gustav Hassenpflug,
both renowned stalwarts of the Bauhaus style who upheld aspects of modern architecture and
later by Josef Wiedemann and Johannes Ludwig who stood for a more moderate style of
modern architecture.

The focus and strength of architecture studies at the TUM has always been, and still is, a
sound, structurally-grounded approach to architectural design.

In the nineties, the Faculty honed its profile and improved its reputation by appointing several
internationally recognised architects to Chairs in Architectural Design. The founding of a
Technology Centre and the Museum of Architecture reinforced the construction and technical
focus as well as the historical focus of the Faculty respectively.

The paradigm shift towards the information society has had a major impact on the profile of the
architect, the production of architecture and, perhaps more than anything, the medium of the
computer has revolutionized the design process. The establishment of the Department for
CAAD in 1995 responded to the changing demands in teaching and research and marked the
introduction of computer science and architect courses to the curriculum. The necessary IT
infrastructure followed with the appointment of Professor Junge. The Faculty of Architecture
now has computer pools with 70 workstations, 6 plotters, a large-format scanner, a rendering
pool with four render clusters, a seminar room with a further 30 workstations, a VR stereo
projector, a Digital Design Lab with two laser cutters, 2 milling machines and a 3D plotter.

The machinery park and workstations will be expanded in the near future to a total of 140
workstations to accommodate the increasing demands of teaching and research.

3. CAAD in architectural education

Because the profile of architects is still changing, research and teaching should focus
increasingly on medium and long-term technologies and systems. Emphasis should therefore
be given to communicating the fundamentals and underlying principles of the individual
programs to communicate a broad common basis. It is nevertheless additionally necessary to
learn the operation of software systems currently available on the market as students need to
able to experience their use in practice and not just in theory.

To address these different issues adequately, teaching should be multifaceted: it should cover
the communication of theoretical principles and the practical use of available tools as well as
foster an ongoing discourse on progressive technologies. Collaboration with other chairs within
the faculty as well as with other disciplines is essential. Integrated teaching concepts allow
students to explore the boundaries as well as common ground between analogue and digital
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tools. Architecture education needs to be interdisciplinary and realistic on the one hand and
research oriented on the other — it should deal with both theoretical and practical aspects. In
this way, the next generation of architects will not only be able to use the available tools
appropriately in the work process and to critically assess their relevance, but will also be able to
explore new means and solutions — to shape their tools and not just use them as an end user.

In Grundstudium, the first part of the diploma studies, the fundamentals of CAAD are taught in
semester 3 in conjunction with practical exercises that allow the students to anchor and deepen
their knowledge using commercial programs. In Hauptstudium, the main course of studies,
additional, more detailed topics are dealt with, for example BIM modelling, rendering, parametric
design, scripting and rapid prototyping.

Diploma projects are typically allocated centrally at the TU Minchen with common project
briefs. Students can, however, choose a special diploma project in order to pursue a topic of
their interest, for example digital building surveying, parametric design or VR in the design
process.

4. Diploma study programmes and computer science in architecture
The greater part of all IT-related teaching in the context of architecture is undertaken by the

Chair for Architectural Informatics (former Chair for CAAD) | www.caad.ar.tum.de (see figure
1/2)

Fig. 1 Computer room
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Fig. 2 Seminar room with VR projection

The foundation is laid in the third semester of Diploma studies with an obligatory series of
lectures on the theory of “CAAD Principles” (3 credit points).

The lecture series examines the process of architectural design and planning in construction
practice and how digitals tools support the different aspects. Students are taken through the
typical process of a designing and planning architect who needs to develop designs and plans
for the construction of a building or of urban environments. Fundamental principles such as the
building model, data exchange formats, modelling and animation principles are explained as
well as current progressive techniques such as Virtual Reality. The lectures are complemented
by three practical exercises, such as BIM, rendering and layout, undertaken on the computer so
that students are given the opportunity to apply their knowledge and get to grips with software
applications (see figure 3/4).

The focus here is not on particular software products. The practical exercises serve to practice
the basic principles of computer aided architectural design and object-oriented building
construction.

An introduction to building object-oriented software systems such as Nemetschek Allplan,
Graphisoft Archicad and Autodesk Revit provides an ideal introduction to the use of such
systems. Specially schooled tutors help the students grasp the building-object-oriented
approach to construction and the basics of creating three dimensional models on the computer.
In addition to the guided introduction in the chair's own computer pool, a series of online
tutorials are also available to students. This approach to communicating software skills to many
students at once was established long before the various e learning platforms started to
emerge.
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Fig. 4 Layout, Schulze

In core studies students can pursue more detailed topics to do with information technology and
architecture in one or two semester long courses.

The topics of the courses vary from semester to semester and range, for example, from the
practical use of planning-oriented CAAD systems to 3D building modelling (BIM), model
presentation techniques and digital model making.

The necessary software skills are taught in additional weekly training sessions with around 30
students per course. Practical exercises that relate specifically to the topic of the course are
practiced in teams of 2 or 3 students.

AMIT 1 (10) 2010



9

In summer semester 2009, for example, the “Design + Production” course provided students
with the opportunity to deepen their knowledge and skills in digital production and
manufacturing. Particular focus was laid on the possibilities and potential of using cutters, lasers
and 3d-plotters which were explored using a practical task.

Different construction methods and techniques were first examined using a series of smaller
practical exercises. The students then applied this knowledge in practice to solve a small
architectural design task. In this case, students were asked to design a market stall for the
Viktualienmarkt, Munich’s speciality food market, using conventional 3D modelling software
such as Rhino, Cinema 4D or 3D Studio Max. In a second stage, part of the building was then
elaborated on and optimised and finally realised at a scale of 1:20 using the department’s laser
cutter and milling machines.

Fig. 5 Design + Production

Another course focussed on the topic of “parametric design” using wood as a material. Together
with the chair for timber design and construction at the TU Minchen under Professor Hermann
Kaufmann, the students were asked to develop six designs using parametric software and to
realise them using digitally-controlled woodworking machines at life-size. The seminar was
divided into two parts. In summer semester 2009, the students were schooled in parametric
design software and digital production techniques by the Chair for CAAD. In the following winter
semester the students were then able to apply their skills to a design task at the chair for timber
design — an item of street furniture.

This design task was chosen as a vehicle for the students to explore the variety and possibilities
of parametric software from the design phase to final production. The intention was not to
produce a single item of street furniture but through the appropriate choice of design
parameters to produce different variants that react to the respective location and its
environment in order to demonstrate the potential of using parametric software for designing.

Thanks to a completely digital chain from design to detailing to final production in a specially-
equipped carpenter’s workshop, the students are able to realise their designs for street furniture
and have them produced. In March 2010 the students will assemble their finished products. By
choosing a scale of 1:1 the students are confronted first-hand with the difficulties as well as the
possibilities of this approach.
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Fig. 7 Timber design project (MUhlhaus, Seifert)

In addition to tutoring students in Grundstudium and the parametric timber design project in the
winter semester, students also had the opportunity to take a third course:

Winter semester 2009/2010 | Parametric Architecture

In this course, students also have the opportunity to explore the possibilities of computer-aided
planning and production methods. To begin with, the basis principles of parametric modelling
are communicated in an intensive workshop. In a series of successively explorative thematic
lectures and practical exercises, various architectural issues were explored such as aesthetics,
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light, colour and production. A series of parallel “finger exercises” enable the students to anchor
these as software-specific skills alongside the theoretical principles.

Finally a small architectural design task serves as a vehicle for the students to apply their
knowledge and realise it in the form of a 1:1 model.

Diploma project topics are typically announced centrally by the Faculty of Architecture. Students
can, however, elect to undertake a special diploma project in order to pursue a topic of their
interest. The topics are agreed together with the respective chairs and can have either a design
or theoretical emphasis.

In winter semester 2009, two special diploma topics were undertaken at the Chair for
Architectural Informatics. Using two different design tasks, the appropriate use of digital CAD
design tools was examined. In both cases the digital chain from a parametric 3D-model to
computer-aided production methods plays a crucial role.

5. Computer pools and the Digital Design Lab

Currently the Faculty of Architecture operates two computer pools, a seminar room and the
Digital Design Lab.

Pool | has 60 modern workstations with common software, 6 plotters (HP Designjet Z6100),
black and white and colour laser printers, A0 and A3 scanners as well as a cutting machine.
The pool is open 24 hours, 365 days a year.

Pool 2 is conceived as a rendering cluster — 12 8-core high-end rendering computers each with
12 GB RAM and 64-bit operating systems can be networked so that using Netrenderer, a total
of 96 CPU cores simultaneously compute complex animations, photorealistic renderings or real-
time simulations.

The Digital Design Lab at the Chair for CAAD is a digital workshop for researching computer-
generated forms in architectural contexts. Researchers and students of the Faculty of
Architecture can explore computer models using a wide variety of different peripheries. In
addition to intuitive input devices for modelling, a laser cutter, fused deposition modeller and 3-
axis CNC-cutting machine are available for rapid prototyping. The Digital Design Lab makes it
possible to realise a closed digital process cycle where the architectural design process can be
followed through from idea to 1:1 prototype. For presentation purposes there is also a Virtual
Reality facility for the stereoscopic presentation of data models in real time.

In all the teaching work, emphasis is given to a close connection with the DDL. By making
practical use of the available facilities and the ability to realise the design directly in model form
or as a 1:1 prototype, the use and relevance of digital tools in the design process or for
production can be explored. It is only through own experience of this kind that students are able
to assess the appropriateness of their use and to reflect on and learn from the experiences
gained.

6. ar:toolbox

The introduction of tuition fees for students at German universities in winter semester
2006/2007 made it possible for the TU Minchen to introduce new services for the students from
summer semester 2007 onwards. In the Faculty of Architecture the Chair for CAAD started the
ar:toolbox project. The ar:toolbox is a “service pool” for students of the Faculty of Architecture
and is divided into two parts.
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Lending pool

The lending pool is a free service for the 1200 students of the architecture faculty that lends out
a wide variety of essential study equipment.

Alongside model-making equipment such as circular saw benches, sanding machines and tool
boxes, the students are able to hire a variety of different multimedia equipment. Several digital
SLR cameras, HD video cameras, HD-digital projectors and Wacom tablets can be hired out for
free.

A particular highlight is the notebook pool numbering over 70 machines, each pre-installed with
the most important software — Adobe’s Creative Suite 4, Cinema 4D, Rhino 3D, Allplan,
Archicad, Vectorworks... The Dell notebooks can be hired out for free for a month or a semester
at a time.

Software courses

Course for learning the necessary software skills are provided at regular intervals for both
beginners as well as advanced users. The product-specific training courses are an additional
service over and above the chair’s regular teaching programme. Many of the programs needed
for studies are taught as part of the ar:toolbox programme. This includes Adobe CS4 basic and
advanced courses. Typical workflows and problems such as “Using Cinema 4D and Photoshop
to achieve the perfect rendering” or “Colour management and workflow planning” are also
addressed along with model making courses. All provide skills that the students need for their
studies.

Fig. 8 ar:toolbox Software courses

7. Résumé and future prospects

The computer has now become a natural tool in the field of architecture. The changing form of
professional practice due to the increasing application of computer-assisted working methods
results in the need, currently being addressed in the education of future architects, to bring
these new mediums into the realm between architecture / art and construction / science.
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The students should be made capable of using computers as a working tool, instead of just
being able to operate a computer. Building on this fundamental principle, we teach not just the
use, but also the processes, principles and models of the uses of computers in architecture and
regional planning.

The acquisition of knowledge and familiarity with the computer is a process that is hard to speed
up artificially as it is relatively alien to daily life. Continual contact with the computer as a
medium and a tool from day one onwards contributes most to the quality of knowledge
acquisition.

The basic aim was to develop a teaching concept that links the individual subject areas of
architecture with their current developments in computer technology, that is to say, integrated
course content for all courses of studies which are taught, in part, in inter-disciplinary teaching
sessions.

The core area from which integrated course content is derived, is computer-supported planning
and design with special emphasis on the following areas:

. the inclusion of current developments in technology (hardware) and computer systems
(software).
. the influence that current developments in computer-supported systems have on the

different subject areas of architecture and town and regional planning.

. the conception and realisation of the application of computers in response to demands
from the individual subject areas.

Experience has shown that, during the course of studies, three major target groups develop:
. Target group A: the “traditional” architect

The designing, planning architect, who possesses a basic knowledge of designing and
planning software packages as a tool;

. Target group B: the IT-specialised architect

Architects who, in the process of planning become experts in designing and planning
software packages;

. Target group C: the system architect

Architects who become involved in the conception and development of designing and
planning systems.

For the university, it is fundamental that the education of all three target groups is addressed. In
accordance with the aforementioned premises, the importance of a proficiency-graded system
of differentiated course content becomes clear.

Within each target group a clearly pre-defined minimum knowledge level must be reached in the
context of their corresponding course of study. The actual minimum levels for each target group
are defined by the expected “destination” in professional practice and the corresponding
proficiency levels demanded.

From winter semester 2009 onwards, a new 8-semester long Bachelor of Arts in Architecture
has been introduced. The bachelor course in architecture at the TU Minchen imparts
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knowledge and skills that provide a sound footing in the main activities of professional
architectural practice.

The planned consecutive 4-semester long masters study programme in architecture extends the
bachelor studies with a stronger focus on individual ways of working, more integrated and
networked conceptual and design skills, and more complex architectural tasks. The study
programme will be available either as a modular system of topics assembled together with a
mentor, or as a specific specialisation extending the full 4 semesters.

Students can also elect to pursue one of two further masters study programmes — ClimaDesign
and Industrial Design — with a specific mix of interdisciplinary skills. Further study programmes
are planned.

Through the introduction of a bachelor / masters study programme it will be possible to tailor
course offerings to better prepare the three aforementioned target groups for their respective
fields of work.
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