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Online Engineering

can be defined as

— a combination of engineering and telematics, where specific
engineering activities like programming, designing, controlling,
measuring, sensoring, maintenance etc. are provided in an

interactive manner over a distributed network (Internet, intranet
etc.)

— a special network technology with remote and virtual labs as a core

Grid Technologies are of high interest for Online Engineering.
Applications in virtual learning environments and in industries.
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ICT in Engineering Education Survey

http://www.engineeringeducationreport.com
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Reasons for Online Engineering

* the growing complexity of engineering tasks,

* theincreasingly specialized and expensive equipment, software
tools and simulators required,

* the decreasing innovation cycles,

* the necessary use of expensive equipment and software tools/
simulators in short time projects,

* the application of high tech equipment required in SMEs,
* the need of highly qualified staff to control new equipment,
* the demands of globalization and division of labor.
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* There is enormous educational value in hands-on laboratory
experiences

e But, conventional labs...

— ... are expensive and have complex logistics
— ... can’t easily be shared
— ... are often outdated

e Remote Labs:
Real laboratories that are

accessed through the Internet
from anywhere at any time

21 October 2013 GEDC 2013 Chicago 5



Center of Competence

f"O;';”s;::f;zt%z‘s;c’? Online Labs: The Opportunities

* Order of magnitude:
— more laboratories available to our students

* Unique labs:

— Unusual locations, expensive
equipment, rare materials

* Richer pedagogical experiences:
— More lab time to students
— Interfaces to lab integrating graphing, simulations, collaboration, tutoring

* Worldwide communities of scholars created around labs sharing content
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Lab Server:
manages lab equipment
and students

Lab Hardware

Internet

Campus
Network

Local Databases
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Mobile
* Distributed
* Hybrid or mixed

« (Game based

« MOOLs

21 October 2013 GEDC 2013 Chicago



Center of Competence

-onne boeeris 8y - V] ODile Experiment - Wireless Sensor

and Open Learning

B> tpm_RFSA 2-FSK demod example - Analog Trigger.vi Front Panel *
File Edit Operate Tools Browse Window Help

‘E | 13pt System Font - ” S~ |
Burst duration {symbols){symbol rate=26 ms Recovered burst Demodulated bits
: Burst period {symbols)/symbol rate=130.21 ms Settings Input Bursted Signal {Magnitude)

LR EE S Burst Petiod, Symbols Bursted signal

i ’
e00 2500 1.8m-

~

Analog Trigger Settings I —— o
Upper Threshold A meLereg
;}W V) 1.4m-
Lower Threshold ,»FSK C=TE () 1.2m-
Hroom | Jz=ooc | 5
a
g
Samples per symbol (16)
& m
Symbol Rate Filter Bandwidth (Hz)

C,w.zk ﬁﬂlso.nnk 0-
e E 0

;) Magnitude

' | ' I ' |
S0m 100m 150m 200m 250m 300m
Time

Display demod info e~ - trigger detected? Sensor ID Temperature (degree, C)
2200 - 2379475 e
{oTotioTf== =% |

omponent choice 2} Recovered bur l[:i
(o=
>
—H”H TP
r 3
Fox 011 IEHES

NIPX1-1045

Pressure (kPa

g = alala
i etected? ® ©l® ® ®© ® ©® 6 @ & ©® O ®

21 October 2013 GEDC 2013 Chicago 9



ﬁﬁ%‘ﬁ{iﬁé‘t‘sﬁ‘oﬁiiﬁﬂéi@ Distributed Lab: iLab Europe Grid

and Open Learning
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Open University of Tanzania
Sciences Palace, Tunisia
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M
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iLab Europe Broker Server

Nodes of the Online Lab Grid

Villach, Austria
Brasov, Romania
Bilbao, Spain

9 MIT iLab Service Broker - Mozilla Firefox

Ele Edt View Hitory Gookmerks Tools Help

B Getting started () Latest Headines

{33 [0 itpstrtabs.cti.oc.atjserviceBrokers

MIT iLab Service Broke

ab at the Cal

iLab is dedicated to the proposition that online laboratories - real laboratories accessed through the
Intemet- can enrich science and engineering education by greatly expanding the range of experiments
thatthe students are exposed to in the course of their education.

Welcome to i

thia University of Applied Sciences

FACHHOCHSCHULE
@0® ® O KARNTEN
Unlike conventional laboratories, iLabs can be shared across a university o across the world. The iLab | @@ @@ @

vision is to share lab experiments as broadly as possible within higher ducation and beyond. The °

ulimate goal of the iLab project s to create a rich set of experiment resources that make it easier for

faculty members around the world to share their labs over the Intemet.

© Read more about iLab

Username System News and Messages

[Fascword) Welcome to the iLab Service Broker ofthe.
e Carinthia University of Applied Sciences.
Login Please, create a new account and the proper
permissions will be assigned to you in time.
Ifyou don't have an account, register here Date Posted: 3/27/2008 9:35:35 AU
Letus know Ifyou lost your password.

Amman, Jordan

* limenau, Germany
« Genua, ltaly

 Moscow, Russia

- @ ) (@ [ revinsbspanes >

A Getting Started G Latest Headines

Al

Nodes :

» are independent

* have an own user administration

« can use own labs and all labs from the
grid

Welcome to iLab at the Princess Sumaya University for Technology

iLab is dedicated to the proposition that online laboratories - real laboratories accessed through the Intemet - can enrich
science and engineering education by greatly expanding the range of experiments that the students are exposed to in the
course of their education.

Unlike conventional Iaboratories, iLabs can be shared across a university or across the world. The iLab vision is to share
lab experiments as broadly as possible within higher education and beyond. The ultimate goal of the iLab projectis to
create a rich set of experiment resources that make it easier for faculty members around the world to share their labs over
the Intemet,

o Read

Password
[Login |

Ifyou dont have an account, register here.
Letus know ifyou lost your password.

e about iLab

System News and Messages

HUSETTS INSTITUTE OF TECHNOLOGY

Contactinfo here. .-/
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f Application Delivery Client \
(PAC-Designer)

Internet

< .

Design.PAC

o Experiments with an analogue programmable device

o A hybrid laboratory, allowing the design, simulation

and test of real devices.

o Completely integrated with the iLabs Shared

Architecture
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EminNnadsTorms

—Platform overview

Intelligent brick

fTouch ssssss

Light sensor Sound sensor

BN\

®
. NATIONAL
Potential Partners: ea VINSTRUMENTS'
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« Coursera MOOC “Fundamentals of Electrical Engineering Laboratory’
each student is required to purchase a small electronics laboratory kit (US

$200)
coursera

 Go-Lab Project (17 European Universities and Research Institutions)

Mainly directed to secondary school level.
A pilot with 400 schools in Europe is the main goal!

A\

- LabShare Project (Australia) LAB

Large scale secondary school science laboratory: support is provided for all
Australian secondary school year 8 science students to individually
undertake a specific laboratory exercise involving radioactivity apparatus that
would not normally be available to schools.

(approximately 250,000 students)

labYshare
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Main Problems

» Different implementation technologies of labs

» Different communication standards and data exchange
protocolls

« Different User Interfaces and local requirements <:_£) Java

 Different policies in handling user accounts, managing
experiment data, ...

» Integration in existing teaching materials is difficult
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Different well-known approaches:
» Cyberlab, Norway

« OCELOT, France

« ISA (iLab Shared Architecture), MIT USA
« LILA, Germany

« LabShare, UTS, Australia

MIT’s iLab Shared Architecture (ISA) seems to be best
suited for a Global Online Laboratory Grid.
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e [SA —iLab Shared Architecture

o Asoftware architecture developed at MIT

o Offers a common framework for sharing online labs

o Provides an platform-independent APl based Web services

o1 Clear separation of holes (user management and experiment execution)

o Supports batched and interactive experiments

/ Lab-Side Campus \ Service-Broker /Student-Side Campus \

-

Lab Devices \
Lab Server .
\ j b \ Client 5 client J
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Microelectronics Device Dynamic Signal
Characterization Analyzer

Radioactivity
(UQ, Australia)

OpAmp

(CTI, AUStrIa) L i beta circuit
Logic Lab
(OAU, Nigeria)

Inverted Pendulum
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« Just founded by MIT, UQ, CTI (Developer Group) —
* Provider Group: all existing iLab Broker Servers
« User Group open for all interested institutions and people

Main goal of the iLab- Alliance is to establish a global GRID of lab
resources based on the iLab Shared Architecture and to connect as
much as possible existing Labs/Experiments.
~ mit
ICampus
The iLab-Alliance will
« encourage and supporting the creation of new online labs and
curricular materials;
 design efficient mechanisms for sharing, exchanging and trading
access to online labs;
« coordinate the further development and evolution of the iLab
Architecture.
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Experiment
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Types of Laboratories (1)

real

virtual

N
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Local Remote
Local Laboratories \Remote Laboratories/
Hybrid Hybrid Online
Laboratories Laboratories
Local Simulation Virtual Laboratories
Hands-on Online w
Laboratorie Laboratorie
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In a virtual (or computational) lab each experiment is simulated by
using software (e.g. LabVIEW, MATLAB, ORCAD, ...). But computations
and simulations often cannot capture the full range of experimental
phenomena. Real-life effects are hard to model.

Types of Laboratories (2)

Benefits of virtual labs:
cheaper

more flexible

trial-error-mode possible without damage of equipment
multi-user operation

easier to maintenance

In contrast the remote lab is designed to provide real-time experiments
with hardware equipment and brings real-world learning experience to
the classroom.

So-called hybrid labs combine the benefits of virtual and remote labs.
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Experiment visualization:

This service allows the student following on-line a lab activity determined

by the course teacher. The student obtains the display on her/his computer
of the desktop used by the teacher to control the measurement instruments
involved in the experiment. '
Experiment control:

This service allows the student to perform an experiment by controlling
remotely one or more actual measurement instruments. The student can

choose a specific experiment in a set of predefined ones and can run it only if
the required instruments are currently.

v

Experiment creation:

This service allows the student to remotely create an experiment by
interacting directly with the tools executed on the server(s) managing the

instruments. '
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Distributed Lab

Use of lab resources at different locations:

Tutor - > Student

SN

Virtual Lab Remote Lab Library

Laboratory Grid:

- No high performance computing
- Decentralized organization
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Semantic Online Lab Repository lab2go
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I H .
UIT 19 June 2009, Boston MA, USA

Massachusetts
Institute of

Technology Consortium Founder Meeting,
10 Universities, Microsoft, NI, IEEE EdSoc

25 June 2010, Villach, Austria

Establishment of GOLC as a non-profit
association by Austrian law.

Founder:
« MIT Boston

 CTI Austria
 UQ, Australia

G@ LC www.golc-online.org

21 October 2013 GEDC 2013 Chicago 27




andOpenLearningQ iLab Europe Partners

] Carinthia University of Applied Sciences Villach, Austria
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Suggestions

« Build up a global grid of Lab Broker Servers as a
common infrastructure

» Organization of user support, further education,
building of information pools, ... (dissemination of the

iLab idea)

« Dissemination and application of standards for online
labs
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Establishment of a SIG “Online Laboratories” by
using GELCommunity.org and workshops via IIDEA

Publication of an article in one of the next IFEES
Newsletters

Kick-of Meeting of interested parties during
EDUCONZ2013 in Berlin, 13-15 March 2013 in

conjunction with an IIDEA WS HIEEE =

Initialization of a

Puinc-Private-Partnership "Synergy from Classic and Future
Engineering Education”
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