@}qmwﬂi?MK&uugm_)ﬂﬂgigjwwiMfﬁ

il 099 e slaal) i o1 5365 g S S i g AN (8.5 550 aaa

Adlal oMy (6 giaa e A g

;QLED.:’:LA
el 355 ol claden Al il

48l Ll claduall (i
BSa (oS 48 ciladea Aflu il

a3 Und Lo 9% 8 ciladn Al iy




INFORMATION TECHNOLOGY
AND ARCHITECTURAL EDUCATION

THE VIRTUAL DESIGN STUDIO
AS A TOOL FOR COLLABORATIVE DESIGN

By
Arch. Ahmed Hamed El Antably

A Thesis Submitted to the
Faculty of Engineering at Cairo University
In Partial Fulfilment of the
Requirements for the Degree of

MASTER OF SCIENCE
: ' IN
: 'ARCHITECTURAL DESIGN

FACULTY OF ENGINEERING, CAIRO UNIVERSITY
GIZA, EGYPT

APRIL 2004







- .7

INFORMATION TECHNOLOGY
AND ARCHITECTURAL EDUCATION

THE VIRTUAL DESIGN STUDIO
AS A TOOL FOR COLLABORATIVE DESIGN

By
Arch. Ahmed Hamed El Antably

A Thesis Submitted to the .
Faculty of Engineering at Cairo University ~~ *
In Partial Fulfilment of the ‘ ‘
Requirements for the Degree of

MASTER OF SCIENCE

IN
ARCHITECTURAL DESIGN

Under the Supervision of

Basil Ahmed Kamel Aly Hatem Gabr
Associate Professor Associate Professor
Cairo University Cairo University

Hesham Khairy Abdelfattah

Assistant Professor

FACULTY OF ENGINEERING, CAIRO UNIVERSITY
GIZA, EGYPT

APRIL 2004






)

INFORMATION TECHNOLOGY
AND ARCHITECTURAL EDUCATION

THE VIRTUAL DESIGN STUDIO
AS A TOOL FOR COLLABORATIVE DESIGN

By
Arch. Ahmed Hamed El Antably

A Thesis Submitted to the
Faculty of Engineering at Cairo University
In Partial Fulfilment of the
Requirements for the Degree of

MASTER OF SCIENCE
IN
ARCHITECTURAL DESIGN

Approved by the
Examining Committee

Prof. Dr. Mohamed Moemen Afify, Member ; é; f

Assoc. Prof. Dr. Samir Sadek Hosny, Member

Assoc. Prof. Dr. Basil Ahmed Kamel, Thesis Main Advisor ("%‘%

Assoc. Prof. Dr. Aly Hatem Gabr, Advisor

FACULTY OF ENGINEERING, CAIRO UNIVERSITY 1), AbJ ) - LQW
GIZA, EGYPT

APRIL 2004



ﬂﬂ



The Researcher
Arch. Ahmed Hamed El Antably

Teaching Assistant :
Department of Architectural Engineering & Environmental Design
College of Engineering & Technology
The Arab Academy for Science, Technology & Maritime Transport
Cairo Campus

B.Sc. of Urban Design
Department of Architectural Engineering
Faculty of Engineering
Ain Shams University






This thesis required a lot of reading and endurance; two qualities that I owe to my mother’s
instructions. Therefore, I would like first to dedicate this research to my late mother. May God

bless her soul.






TABLE OF CONTENTS

Table Of COMEIES .......ooiiiiieeieeeiere ettt e ae s eab e ba st ae e e s eaeaebseeseaata e i
LISt OF TADLES .ottt et et eb et iv
LSt Of FIGUIES ...ttt b bbb \%
ACKNOWIEAZEIMENLS ... evveeeetieieieiicei ettt e b ettt bns vii
ADSITACE ..ot iectiete it ettt et et e et e s eeaestaase e seeneest e bees e e at e baea bt et e e re s Rerne bt ereera et bae viil
Chapter One: INtrodUuctiOn ........cocieiiiiiiiiiii e 1
1.1  Problem Formulation .........ccooeeeiiiieieiiiiciireec s e 1
1.2 GO08lL.. i e et b bttt 1
1.3 ODBJECHVES ..ottt bbb bbb ene s 2
1.4 HyPOthESIS. .ouveiiiiiiiiiciiieictre et 2
1.5 MethodOIOZY ..covoeiiiieieeiieicic et 2
1.6 Research Framework .........cccooiiiiiiniii i 3
Chapter Two: Architectural Professionalism and Education............cooooiiiiinn 5
2.1 INtrOAUCHION ...ttt b eab bbb eneas 5
2.2 The Change in the Construction Industry ... 5
2.2.1 The Public Image of Architecture and Architects...........ccoceeieininnnnnns 7
222 Some Shifts in the Profession ..........ccceevieerennencniniiiiiinniic e, 7
223 The New Professionalism ...........cocovvvercrvriciininiiiniiii e 11
224 The Architectural Profession and its Education............c.ccoceviiinnnnn, 19
225 The Rapid Growth in Knowledge.........ccoooovivniiniininiiiinee 20

2.3 Issues of Concern in Architectural Education .........ccccoeiniiiiniininiinennnnne, 20
231 Communication and Teamwork.........ccoccoovniiiiiie 22
2.3.2 Lifelong Learning .........cccooevevcoeemeiniinninnrineies e, 26
2.3.3 The Learning Climate in Schools of Architecture..........c.ccoceiiniins 29

2.4 Meeting the Challenges.........c.cooeviviiiiiiiciic e 29
24.1 Learning as an Active Process .........ccoviviiiviiiiiniscniiiee 30
242 Reflection on Learning Develops Wisdom or Artistry in Practice......31
243 Collaborative Learning as a Way to Enhance Individual Learning.....32
244 Authentic Learning Tasks Develop Professional Competencies......... 33
245 Self and Peer Assessment Develops Skills for Lifelong Learning ......34
24.6 Embedding Change across Schools of Architecture.............ccoveveaee. 36

2.5 CONCIUSION .veviiei ittt ettt sa e s b s s eaeene st ns 37
Chapter Three: Information Technology in Architectural Practice and Education......39
3.1 INErOAUCHION ...ttt ettt b s be s 39
3.2 The Effects of Information Technology on Architectural Practice ............. 39
32.1 The Effects of IT on Architectural Skills in Practice............ccccovivinnns 40
322 The Effect of IT on Work Processes in Practice.........ccocoocvvinieiinnnnee. 41
323 Models of IT integration in Architectural Practice ...........cccooeevievinine 43

3.3  The Effects of Information Technology on Architectural Education .......... 51
33.1 Design Methods .....cooiuiiiiiiiiiiecieiseste st 51
332 CAD ViSUaliSAHON ....vevveieiieeeie e 52
3.3.3 Paperless Architecture ........ccocoiiiiviiiinnn 53
334 Information ATCHILECIUIE .. ...ooviiviiiierieeeie et 56
3.3.5 ViIrtual STUAIOS ..vvieieeeeeceere ettt e 63

34  Issues of Concern When Using Information Technology in Education ......63
3.4.1 Learning ISSUES ......ocrveeriireeireeeicieieciee it ste et 64



3.4.2 SOCIAL ISSUBS 1.ttt e e e e e e e s e e e e e e et eeeae e s 65

343 Professional ISSUES ........coceiiemriiiicrit s 66
3.4.4 Schools of ArchiteCture.........covveveveeiiiieieeeeiceee v 67
3.5 CONCIUSION ...ttt sttt et 69
Chapter Four: The Virtual Design Studio......c..cooeeeeiiiiiiiecoioieeeceeeeeees e, 71
4.1 INErOAUCTION ...ttt ettt 71
4.2 Computer Supported Collaborative Work (CSCW) — Roots to VDS........... 71
4.3 The Virtual Design Studio (VDS).....ccoceiieieririecceeeeeeeeee s eeeeeeeeeseeee s 72
4.4 The Technical Structure of the VDS .......oooiuiviiieiiiiiee e, 73
44.1 INEEWOTKS ...ttt eeeerns 73
442 Digital Media ....c.coooiiiiiiiiiiiieiecee e 74
4.5  The Communication Structure of the VDS ........ocooveviiiieeieee oo, 78
451 The Distributed Environment ............c..coceoovoviiirecoceeieceieeeeeeeeeeeenn. 81
452 The Centralised Environment ..............cco.oc.oveoveeerroveeereereeeeseeeeeenen 82
4.6 The History of the VDS .........coovoiiuiieeieieeeeeeeeeeeeeeeee e oo 83
4.6.1 VDS 93: The Cradle......c.oovvveniiieiiieereee et 83
4.6.2 VDS 97: The 24 Hours Design Cycle..........ovoeeieivieecceeeeereeeeenn, 85
4.6.3 The First Virtual Environment Design Studio — VeDS (2001)............ 88
4.7 Critique of the VDS ...co.ioiiioiieeeeee et 92
4.8 CONCIUSION ..ottt 94
Chapter Five: A Technical Framework of the Virtual Design Studio ..............coco...... 95
5.1 INErOAUCTION. ...ttt aes 95
5.2 NEIWOIKS ...ttt ettt 95
52.1 Wide Area Networks (WAN) ..ot 97
522 Local Area Networks (LAN) ..o, 98
523 Metropolitan Area Networks (IMAN) .......cooveeveeeeeeeeeeeeeeeeeeeeeee, 98
524 Wireless NetWOTKS ....c...oouririvinivieiicecii et 99
525 Networks and Applications Speed Requirements................cccocoenn... 102
526 Choice between Wireless or Wired Networks ........cccoveveereeevevenan, 103
5.3 DiIgItal MEAIa ..oocoiuieieiiiieiecietetcie e e, 104
5.3.1 IMAZES ..ot 105
532 CAD and 3D MOdEIS ...c.ccoriimiriiieriicccce et 106
53.3 TEXT e 108
5.4 Hypermedia... ..ottt ettt 109
5.5 ErMailci ettt 109
5.6 Video CoNferencCing ......ccooeeereuecieriesierieeececeieteteeseseee oo eesesees e esenes 110
5.6.1 Types of Video Conferencing..........cco.ocvvvoivvierceneeeceisceeene 113
5.6.2 Types of Video Conferencing Systems........ccoceevvveviveericriviiiiinceennn, 113
5.7 Virtual Reality (VR) ..ottt 115
5.7.1 Full Immersion SYStems ........ccccccoereneceniiiiieeie e 116
572 Semi IMmersion SYSTEMS. ......ceevericveeeeeeee et 119
5.7.3 Non Immersive SYStEmS ....co.eoereiiiiieiiieiiicieeec e 120
5.8 CONCIUSION ...ttt ettt 120
Chapter Six: The Egyptian Case ......cc.ecveiiiiiiiiieeicceeeteeieee ettt 123
6.1 INrOAUCHION ...ttt ettt 123
6.2  Architectural Professionalism and Education in Eypt .......c.ccocoveviiiennnnn. 123
6.3 The QUESTIONNAITES ..vviiivveiieireeitee et ettt e e e s v e eneeeebeesreeeneennas 124
6.3.1 MEthOAOLOZY ..eviviiiecitee ettt 124
6.3.2 The Core Activities of Architectural Practice in Eypt.........ccoe..... 130

i



6.3.3 Communication between Designers and Design/Building Stakeholders

U U P O SO S P S PO PP ORI OTTUPPPRPTPPT 130
6.3.4 Lifelong Learning .......cocccvcvveuereinn i i 132
6.3.5 The Use Of IT 10 PTACHCE c..vviv i eeieee et ee e e 133
6.3.6 Communication and Teamwork in Architectural Education ............. 134
6.3.7 The Learning Climate in Schools of Architecture ...........ccooovienn. 135
6.3.8 The Use of IT in EAUCAtION......coiiiiiiireiieeieieecin e eiisessnineieees 135

6.4  The First VDS in Egypt at MIU ..o 136

6.5 CONCIUSION 1.t eveeeeeee e ettt e ereeeeceeesessereaesrbessabsa s sareessessesanesa s bnesenaneaesanrasensns 138

Chapter Seven: CONCIUSION.........oocriiiiirrei e 141
RETEIEIICES  vvvvvereeeeeeeesserssesoseesisteesrseeesssaaaseraensaseaassessbsene s baresensassesraa e s bnreeann e ee 145
GLOSSATY  eeeereeeeersereeresast et b bbb s 153
APPENAIX oot 179

il



LIST OF TABLES

Table 2-1: Redefining the professional SErVice .........oouevvvvveeemeeceeeeeeeesereeeen. 14
Table 2-2: Change in the distribution of total costs for a typical office building........ 15
Table 2-3: Types of architectural Practice .............c.ooevreeeeeeeeeeeeeeeeeeeeeee oo 23
Table 3-1: The four areas of building technological SYStems ............cococovvreverrerernna. 48
Table 4-1: The project’s view points and their respective design components............ 91
Table 5-1: Characteristics of LANs, MANS and WANS ..ooovoev v 96
Table 5-2: Versions of Digital Subscriber Lines ........c.coveveeeveveveeeeoeeooeeoois 98
Table 5-3: Characteristics of Wi-Fi NetWorks...........covueereeeeereerereeseeeeer oo, 100
Table 5-4: Network access alternatives .........c..coveeeeeeroreeeeeeoeeeeee oo, 103
Table 5-5: Video conferencing connection over ISDN ......ooovcevivovvniireeoeeeeee. 111
Table 5-6: Video conferencing connection over IP ..........ooovovvveovoeeeroeen, 111
Table 5-7: Functional aspects of @ VR SYStemM.........ccoeeerereeeeeereressreseeesesereoneson, 116
Table 5-8: Framework of the VDS ........cooviiuiieiiieeeeeeeeeeeeeeeeeeeeee e, 121

v



