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What IS
ICampus?

¢ ICampus Is an MIT research program to
enhance university education through
Information technology

> Established in 1999 with funding from Microsoft
Research

¢ 2000 — 2004: Focus on impact at: MIi

> SPONSEredprojects invelving ever 400 MINFfaculty;
Stafiyandiresearchers

> Has affected nearly 100rsubjectsiwithra compined
enrollment of over 5,000 StudEntST PER Y Ear

¢ 2004-2006% Eecus oniglebalidissemination
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Motivation to iLabs

¢ Thereis enormous educational value in
hands-on |laboratory experiences

¢ But, conventional labs...

> ...areexpensive and have complex
logistics

> ...can’t easily be shared

0

ﬁ‘-ﬂ
¢ ILabs: real laboratories that are )&'
accessed through the Internet from

anywhere at any time potentially by
large numbers of students

ICampus




Goals of ILab project at
MIT

¢ To leverage the pedagogical potential
ofiiLabs In science & engineering
education

¢ Il developrascalable frameworkio:
> Easerhedevelopmentioinewiltans
> FacilitatenLab management
> Enablewoerldwidessnanngeiilians
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(EECS, deployed 2004)
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Semiconductor Parameter Analyzer,
Switching Matrix (donation of Agilent
Technologies)

[Campus

e T s oo



|
QuickTime™ and a
IFF (Uncompressed) decompressorf
are needed to see this picture.

Number of Student Users Per Hour

[Oct. 13-20, 2000]




Lab Capacity

Number of Student Users Per Hour

Saturday

[Oct. 13-20, 2000]

System capacity: > 2,000 users/week, > 15,000 jobs/week




Typical Assignment:

Microelectronic Device
Characterization Project

Four step process:

Using iLab GUI:
= Measure DC I-V device characteristics
= Graph results

Download data to student’s computer

Using MATLAB or EXCEL:

= Extract device parameters
= Construct model based on theory presented |n clas
= Compare with measurements, discuss 4

Freely explore other modes of operation...
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Formal Assessment

* Assessment performed in 6.012 in:

> Fall 2))5 35} e enw S
® ASSessmentthrougn:

~ Inelivicluzl sitelneinisevi2ws (20
SUIGENS)

-, 1 iCampus



What we’ve learned from pE ilab

¢

&

ILab experiences can significantly enhance
learning

For iLab educational experiences to be
effective:

> systeminasitorworkewell;specially under peak
lGadconditiens!

“Systempumustall SWATTEETEXP]I Blalionantimaking
MeRYANISIaKES

> Gl ealie U mEntationtand tuierialstarneressential

Severdl'small’assignmentsimorereifective
than few: large projects |

Studentshind difficultysinmanaling real—
worid data

> OIfline,; POStEMEaSUTEMEN NI LILILIING]
assignmenticrticCal RO Eali 6 IEXD e EHGES




@ non-MIT (industrial)

O non-MIT (academic)
OMIT graduate
Bl MIT undergraduate

# students

TRl R

1998 1999 2000 2001 2002 2003 2004
Year

2005

0Ver 3600) StUJENt USErs
(for criedit) Sincedioos




The MIT ILab Architecture
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Unique Issues for iLabs In

developlng countries

> Palcityic of lat .p-. e i
> d\)ts 1) /J,Ij,vl JIENUSIASTHICINEOPIE
N EIEMNEEUNOIFENUINEESS

allenges:

IIMILEUFECCESSHONI EWOIKE PJIII,)JEQE

~ Eimiisel gopriotisr litgrzcy !

SEVE -c ciglelwy/icelin lirnitzieions LA



Bandwidth Iimitations

(example: Makerere University, Kampala)

campus W|de single-mode

0 tlcal f|ber 2 Gbls satellite gateway to
p R .( ) Internet (total bandwidth

of Uganda=25 Mb/s)

acad -
| L > N
Figures for Spring 2004 = ICam p LIS
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Consequences for iLabs
(and other. rich educational resources)

* Need to deploy educational resources locally

e Solutions engineered In the developed world
not necessarily effective in developing countries

e Pedagogy likely to be different in bandwidth
starved situations

 Ultimate goal: “native” iLabs. How do we
support this? g




An example: iLab-Africa

pProject

Carnegie Corporation of New York

MASSACHUSETTS
IMSTITUTE OF
TECHHOLDOGY

Obafemi
Awolowo
University

Goals:

>

To deploy MIT's iLabs
throughout curriculum in
Africa

Jo support new ilLab
development in Africa

10 create opPOrtunIties or,
nternships ferMiliFand
African students

I0) Clheate a scalaplernitan

;ca

[eSeaCh NEWOTKIRTATT




ILabs In Africa:
challenges and solutions

o client GUI’s are “fat”
* require complex plug-ins
 demanding on local resources

C ) s | g
AW Q 3 Internet =
Client Service Broker
University Databases Lab Server &

z roaorTrp) H D
V e e Al R s



uickTime™ and a
IFF(Uncompresse %decompressor
re

are needed to see this pictu

Partial Solution: “thin” clients

< nmos output - MIT Microelectronics Weblab Q@@

} v. 6.1 graphical applet
» 169 kbytes

» <download time> from OAU=79"

nmos output - MIT Microelectronics Wehlah B@@

CHANNEL SETUP
Drain

v. 6.1 classic applet) 3
* 94 kbytes

» <download time> from OAU=63"

USER DEFINED FUHCTIONS




ILabs in Africa: challenges

client served from half a world
away at MIT
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Solution: local Service
Broker

Installed SBs at OAU, MUK and UDSM
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ILabs in Africa: challenges

professional lab hardware
prohibitively expensive
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QuickTime™ and a
TIFF (Uncompressed) decompressor

are needed to see this picture.

Solution: Inexpensive hardware

NI Elvis
~$2K
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Consequences for iLabs
(and other. rich educational resources)

* Need to deploy educational resources locally

e Solutions engineered In the developed world
not necessarily effective in developing countries

e Pedagogy likely to be different in bandwidth
starved situations

 Ultimate goal: “native” iLabs. How do we
support this? g




ILab: the Opportunities

¢

¢

Order of magnitude more laboratories
avallable to our students

Unigue labs:

> Unustalfiecations; EXPENSIVE EqUIPMENT,
rarematerials

RICHIPEAAQOPICAl EXPENIENCES:

> VIOTEN M ENTGISTUGENTLS

> GUINGHanniegannoeiapnings
Sitleiiorcallzigorzition, tiorine ‘

Worldwidelcommunities GiSCholar
created aroundilaksishanngrcente




ILab: the Challenges

¢ Developing an iLab from scratch is a
lot ofiwork!

- Great aiten ionneeded torusersscalabil)
- > Needs to .o?r onelby domainispecialist
o Vianagingrabroadlyssiared iLabisiaiso
d 161 or WOTK!
DISH] ntue TOFOWHEIMOISTICEN

y/Che lllenJ 1Lzi0 Sezilzi0ility .

(=
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cConclusions

4

ILabs can enhance science and
engineering education in India as well as
the rest of the world

ILabs and their educational content can
be broadly shared within India and
around the world

C

ILabs provide a path for the developed

world to support education in the

eveloping world

_abs Architecture is a scalable

framework to support iLab disseminati

around the world




A

iCampus

the MIT-Microscft Alliance

“IfiYou Can't Come to the Lab... the LLab Will
Come to Youl®

e "
(Earth at 89 GHz; courtesy o_f‘__
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