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Thin clients - will they 

replace the PC and help to 

save the planet?

Sara Eyre and Lisa Hopkinson
s.j.eyre@bradford.ac.uk

l.m.hopkinson@bradford.ac.uk
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Integrating

Thin Clients and

Smart cards
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Secure

E-

Assessment

Final report and ‘Designing a 

new facility for online 

assessments’ at 

http://www.brad.ac.uk/lss/jisc/
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Relevant project areas

New 100 seat 

thin client 

facility

Controlling 

exam 

configuration

Use of Smart 

Cards

Sun Ray and 

Windows 

servers



19/06/2009 2

4

100 seat Sun ray cluster
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The 

finished 

product
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Online Exams

New 100 seat 

thin client 

facility

Controlling 

exam 

configuration

Use of Smart 

Cards

Can they 

save the 

planet?
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Exam software January 2009

• Immunology (190)

– Converted from OMR 

into Questionmark 

Perception

– Single IE icon linking 

into QmP

– Order of questions 

randomised

– Correct answer 

randomised

• Management (320)

– Previously run from PC 

rooms

– Excel file and IE icon 

linking to QmP 

questions

– Previously students 

had to download file 

and save it
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How to stop students cheating?

Use Appsense

9

Appsense

• Allows buttons and menu options to be 

greyed out in Word, Excel

– remove print, open and save options, 

research, Help and anything that will allow 

access to the internet

• Also used to copy ‘gold’ image to virtual 

desktops
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Results January 2009

“I’ve already told the DVC that we will need 

another cluster like this within 2 years”
Dr  Nigel Lindsey, Assoc. Dean Life Sciences and lecturer in immunology

“This is just what I always wanted but we 

couldn’t do on the PCs!”
Dr. Bob Lomas, Lecturer in Technological Management
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Results May 2009

• A further 9 new modules were examined 

online for the first time

• Over 900 student assessments

• An evaluation of 163 students taking one 

exam showed 128 agreeing or strongly 

agreeing that ‘Would you like to have other 

summative assessments in this format?’
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Interested in E-Assessment?

• UCISA Academic Support group event on 

November 4th in Bradford
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Smart Cards

New 100 seat 

thin client 

facility

Controlling 

exam 

configuration

Use of Smart 

Cards

Sun Ray and 

Windows 

servers
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Sun Ray cards

• Aim was to link each different exam to a 

different symbol printed on the card

– This would allow multiple exams to be held at the same time, in 

the same location

– Would also allow candidate to move workstation in the event of 

failure but continue accessing the same session

15

What actually happened?

• The cards arrived in the week before 

Christmas 

• ……..and didn’t work!

• We did not need this facility for the trial 

exams but may do later in the year
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Dual technology cards

• Dual technology cards ordered

– MiFare for printing, copying and access 

control

– JCOP to allow session moving with Sun Rays

• Will be issued to new students from 

September
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The Technology

New 100 seat 

thin client 

facility

Controlling 

exam 

configuration

Use of Smart 

Cards

Sun Ray and 

Windows 

servers
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What thin client software to use?

• Initial Sun Ray usage based round 

Windows Terminal Services

– A single application failure affected all users

• VMware introduced Virtual Desktop 

Infrastructure

– This should provide access to wider range of 

applications and increased security

– Still being developed
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VMware and Sun Ray servers

21

What were the issues with this?

• Time taken to create 100 new virtual 

Windows desktops

• Time taken to allocate virtual desktop to 

new users if 100 login simultaneously

• Significant differences in response times 

depending on Sun servers and disk 

storage used 

23

What next?
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First priority

• Sort out precise server requirements to 

handle 100 simultaneous connections

– This is different for small exam images than 

for full student cluster image

• Open for ad hoc student use with Windows 

XP desktop and standard University 

applications software
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Allow use of facility for teaching

• Lots of windows and layout designed for 

assessment may not enhance teaching

• Investigating use of NetSupport School
http://www.netsupportschool.com

• How do you stop students controlling other 

students screens?

– Issue staff  Sun Ray cards?

26

Are Sun Rays the answer for 

online assessment??

Probably!
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Will Sun Rays replace PCs?

• Sun Ray positives
– Can link assessment to 

card to allow multiple 

simultaneous exams in 

single location 

– Can re-image software 

available very quickly 

between exams

– Easy to control software 

available

– Can stop cheating using 

Appsense  

• Sun Ray negatives
– Is VDI the right technology?

– Not all apps run well

– Much the same cost as a 

PC but require more server 

capacity

– Should have much longer 

life expectancy than PC

– What server and disk 

configuration is needed?

– Would this make the setup 

uneconomic?
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So ….. thin clients are excellent for online 

assessments 

BUT

can they help to save the planet?

……….


