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  “The combined Windows Server 2008 and SQL Server 
2008 platform provides us with the enterprise-class 
mission-critical and interoperable functionality that we 
need to deploy the Nexus application.” 
Mr Jeffery Tay, Systems Engineer, Centre for Instructional Technology, National University of Singapore 

Overview 
Country or Region: Singapore 
Industry: Education 
 
Customer Profile 
The National University of Singapore is a 
leading Singapore tertiary educational 
institution which offers a global approach to 
education and research with a focus on Asian 
perspectives and expertise. Its Centre for 
Instructional Technology helps the university 
to use technology to enhance the academic 
experience of students and faculty. 
 
Business Situation 
With the shift towards more student-centric 
learning, NUS needed a solution to combine 
existing e-learning resources with structured 
and unstructured content from other sources. 
 
Solution 
CIT developed Nexus, an open source Web 
2.0 platform that allows users to mix 
personal, social and corporate content into a 
single portal. Nexus was developed on Visual 
Studio 2008 and runs on Windows Server 
2008 and SQL Server 2008. 
 
Benefits 
 Improves the learning experience 
 Speeds up access to information 
 Boosts efficiency in systems management 
 Halves the cost for high availability 
 Enhances security 

  The emergence of a new student-centred learning paradigm in 

today’s tertiary institutions has led to the need to promote 

explorative and independent learning – learning not just in the 

classrooms but also outside through informal channels.  

 

To address this, the National University of Singapore’s Centre for 

Instructional Technology developed Nexus, a new learning 

environment which allows users to include both their learning 

content and social content onto one web-based desktop that can 

be easily accessed anywhere, at any time.  

 

With the deployment of Nexus, NUS is the first institution of higher 

learning to use Web 2.0 to consolidate learning resources for 

students in a single place. The Nexus application runs on Windows 

Server 2008 and its database SQL Server 2008 in order to take 

advantage of the security, manageability and high availability 

features of these platforms. 

   
 

  

 



  

 

Situation 
Technology is transforming the learning 
paradigm in today’s tertiary institutions. 
University students now find themselves 
having to scour a wide range of sources for 
information, from the traditional structured 
data resources available on the university 
intranet to unstructured new media content 
on the World Wide Web. This, in turn, has 
called for a fundamental change in the way 
information and e-learning systems deliver 
information to the students. 
 
As early as 1997, the National University of 
Singapore (NUS), Singapore’s flagship 
university, recognised the Internet’s potential 
to revolutionise teaching and launched its 
Integrated Virtual Learning Environment (IVLE), 
enabling students and faculty to communicate 
and share coursework and information from 
anywhere with Internet access.  
 
By 2008 however, with the emergence of the 
new student-centred learning paradigm, the 
university’s Centre of Instructional 
Technology (CIT) was quick to realise that the 
traditional system alone would not be able to 
meet the e-learning requirements of today’s 
students.  “We need to promote explorative 
and independent learning - learning not just 
in the classrooms but also outside through 

informal channels. Traditional learning 
management systems did not meet this need 
because they dealt mainly with structured 
data and templates to distribute data in a 
consistent and linear fashion. However, for 
many of our students, information that they 
need to carry out their projects is found not 
just in structured data but also in RSS feeds, 
social networking sites, blogs, wikis and other 
Web 2.0 sources,” observed Mr Ravi 
Chandran, Director of CIT.  
 
The process of scouring different networks 
for information can be cumbersome and 
time-consuming for the students. “The 
biggest complaint from students is that they 
have to memorise many different URLs. The 
interfaces for the different web sites are also 
different - the login is different, sometimes 
they need different IDs, and there are 
different ways of accessing different web 
sites,” said Mr Chandran.  
 
NUS needed a solution which would combine 
their existing e-learning resources with 
content from other sources, both structured 
and unstructured. This would allow students 
to consolidate all the content they needed 
into a one-stop personalised portal, with 
information agents called widgets constantly 
pushing updated information to them. 

 

At the same time, the solution 
needed to be highly secure. 
“We have to ensure that any 
application we put onto the 
network is secure with robust 
features in place to prevent 
hacking,” said Mr Chandran.  
 
Other key requirements of the 
new learning environment 
envisaged by CIT were high 
availability and ease of 
management, given that it had 
a large number of users – over 



  

 

30,000 students and 4,000 faculty members 
and research staff – who could be accessing 
the system at any time of the day, from 
anywhere. 
 
In March 2008, CIT embarked on developing 
a solution to address these requirements. It 
evaluated both commercial and open source 
alternatives. CIT required a system with very 
granular permission control and which 
supported logins using existing NUSNET 
userids and passwords.  
 
It also needed a system which would allow 
users to create and maintain widgets easily, 
and support Web 2.0 features such as drag 
and drop, dynamic effects (for example, 
collapse, expand) and constant information 
push to keep content current. 

 
Solution 
With these requirements in mind, CIT 
developed Nexus, an open source Web 2.0 
personal social platform, using Visual Studio 
2008 and the .Net 3.5 framework. Nexus 
allows users to mix personal, social and 
corporate content all into a single portal and 
incorporates interactivity through JavaScript 
and web services.  
 
“Our aim was to consolidate all learning and 
social information systems into a single site. 
Visual Studio 2008 and .Net 3.5 showed us 
how we could do something like this. Before 
that, it would have been too costly and hard to 
troubleshoot errors and bugs,” said CIT 
Systems Engineer Jeffery Tay.   
 
The new development environment came 
with features such as JavaScript Intellisense 
which enabled the program script to be auto-
completed. The code could also be profiled to 
see how it would perform in a live 
environment. 
 

Within four months, the system was ready to 
go live. A soft launch was carried out in July 
2008, when the system was tested within CIT 
and the NUS Computer Centre, and 
showcased at the university’s road shows.  
 
The new learning environment allows users to 
include both their learning content and social 
content onto one web-based desktop that 
can be easily accessed from anywhere, at 
anytime, as long as they have Internet access 
and a JavaScript-enabled web browser. It also 
provides a collaborative platform which 
allows them to connect with their peers, 
friends, colleagues and lecturers. 
 
The interface is highly customisable – users 
can drag and drop to reorder tabs and 
widgets. Live news is also pushed onto the 
web-based desktop, and important messages 
appear as a ticker tape at the bottom of the 
screen.  
 
CIT decided to run the Nexus application on 
Windows Server 2008 and SQL Server 2008 
in order to take advantage of the technology 
strengths of the combined platform, for 
example, its security, interoperability with 
open source applications, manageability and 
high availability features. 
 
Windows Server 2008 and SQL Server 2008 
provide a solid foundation for mission-critical 
server workload and application 
requirements while also being easy to deploy 
and manage.  
 
The operating system incorporates a rich set 
of health management and automatic 
diagnostic and troubleshooting tools to 
ensure a high level of application 
performance. At the same time, Microsoft 
Internet Information Services 7 (IIS 7), which 
ships with Windows Server 2008, 
complements the Nexus application’s load 
balancing capabilities by allowing website  



  

 

 

settings to be deployed easily across multiple 
servers. “IIS 7’s shared configuration feature 
allows changes that have been made on one 
server to be automatically updated on the 
other secondary servers,” said Mr Tay. 
 
Windows Server 2008 is also the most secure 
Windows Server yet. The operating system has 
been hardened to help protect against failure 
and several new technologies help prevent 
unauthorised connections to the networks, 
servers, data, and user accounts.   
 
The other key foundation technology for 
Nexus is the database. With SQL Server 
2008, CIT can use database mirroring to 
ensure high availability for the system. To do 
this, two SQL servers are deployed on 
separate hardware, replicating each other so 
that if one goes down, the database will 
automatically failover to the other. At the 
same time, with the Resource Governer of the 
new SQL Server, CIT can also ensure that 
Nexus is given sufficient resources such as 
the CPU and memory to ensure that it can 
continue to function smoothly during peak 
periods of usage. 
 
With Visual Studio, Windows Server and SQL 
Server, CIT has been able to develop, deliver, 

and manage rich 
user experiences 
and applications, 
provide a highly 
secure network 
infrastructure, and 
increase 
technological 
efficiency and value 
within the 
organisation.  
 
“The combined 
Windows Server 
2008 and SQL 
Server 2008 

platform provides us with the enterprise-class 
mission-critical and interoperable 
functionality that we need to deploy the 
Nexus application,” said Tay. “With the ease 
of development, deployment and testing of 
asp.net applications, CIT will be using this as 
the technology of choice for the development 
of future applications.” 
 

Benefits 
By developing Nexus on Visual Studio and 
deploying it on Windows Server 2008 and 
SQL Server 2008, CIT has been able to 
leverage on the technology strengths, cost 
effectiveness and ease of integration of the 
combined platform to deliver a 
groundbreaking Web 2.0-based learning 
environment to students and staff. 
 
Improves the learning experience 
Today, learning takes place in different 
contexts and environments. It is multi-
faceted, informal and chaotic. The learner 
decides on the relevance and importance of 
the content based on his or her personal 
learning needs and demands. Diversity in 
tools and choices are vital to the learner and 
the NUS learning ecology.   
 



  

 

The Web 2.0 tools and services (blogs, wikis, 
social networking sites, RSS, tags, social 
bookmarking) will be an important 
component of education in the future as new 
students arriving on campus would be 
exposed to, and have considerable 
experience in using, these tools. By 
consolidating all these information into a 
single location and providing Web 2.0 
features, Nexus gives NUS students a better 
learning experience 
 
Speeds up access to information 
For the students and staff, it is estimated that 
the time taken to search for information has 
been reduced by up to 60 per cent, thanks to 
Nexus. 
 
Previously, the students had to go to several 
web sites to get the information they needed 
on a daily basis. Sometimes, important 
deadlines such as course registration dates 
were missed if the student forgot to check 
that particular web site. 
 
With Nexus, all the important information is 
consolidated onto the students’ desktop, 
where they can be viewed at one go. The 
students can automatically login and go to 
the respective systems from within this 
space, saving them time in navigating to 
different URLs. Live News also notifies them 
of important dates and times so that they are 
aware of them without having to check other 
web sites. 
 

“This is a great platform,” said Mr Yu Ka Yan, 
a third-year Science student. “I truly enjoy the 
convenience of browsing my IVLE, NUS mail 
and myLINC from one place!” 
 
Mr Shawn Chang, an executive with the Yong 
Loo Lin School of Medicine Dean's Office, 
agreed. “Moreover, I can easily customise 
my screen using different tabs and add 
widgets to view external services like 
Facebook, Flickr, YouTube or other websites; 
all within my personalised ‘space’,” he said. 
 
Members of the teaching faculty, too, can use 
Nexus to collate all the information related to 
the module that they are teaching, and then 
use the share tab feature to share it to all the 
students who are taking the module. 
Previously, this would have involved creating 
a HTML web page to put in the content, 
configuring login settings, setting access 
permissions, and notifying the students 
manually.  
 
Boosts efficiency in systems management 
With the Nexus system running on the 
Windows Server 2008 platform, CIT has been 
able to reduce the monitoring and 
management effort involved in ensuring that 
the system remains available and performs at 
an optimal level.  
 
Windows Server 2008 allows Mr Tay to 
connect directly to the IIS from his PC and 
access only what he needs to, in order to 
troubleshoot a problem. The system also 
performs auto-patching and auto-health 
checks, relieving him of these manual tasks.  
 
“Now I can spend more time doing other 
things rather than keeping an eye on the 
server,” said Mr Tay, who estimates time 
savings of up to 25 per cent as a result of 
these capabilities. 
 
 



  

Halves the costs for high availability Enhances security  
With the new platform, CIT is also able to 
meet the high availability requirements of 
Nexus at about half the cost – and minus the 
complexity - of a traditional clustering 
solution.  

To address the university’s security concerns, 
Windows 2008 comes with out-of-the-box 
security that eliminates the need for server 
hardening and policy pre-sets which reduce 
the security management effort required.  

  
To run SQL Server in a clustering model, CIT 
would have had to set up two identical sets of 
hardware and software and deploy a Storage 
Area Network. The database mirroring 
capabilities of SQL Server 2008 allows CIT to 
ensure high availability for Nexus using the 
much more cost effective and simpler option 
of running SQL Server on two separate 
hardware. Data replication across the two 
servers allows the system to failover should 
one server go down. At the same time, if any 
one of the systems runs out of resources, it 
can upgraded independently of the other. 

The modular design and installation options 
of IIS 7 also ensure that only the features 
that are needed get installed, reducing attack 
surfaces and making patch management 
easier. At the same time, enhanced 
application pool isolation keeps sites and 
applications isolated from each other for 
greater security and stability. 
   
 

 
This architecture is also highly scalable. The 
system can support up to 20,000 concurrent 
users per web server, but CIT can easily add 
more web servers should the need arise. 
 

 

Software and Services 
 Windows Server 2008, 
 Microsoft SQL Server 2008 
 Microsoft Internet Information Services 7 
 Microsoft Visual Studio 2008 Team Suite 

Hardware 
 1x Dual Quad Core HP Blade running 2 VM 

(Windows Server 2008 + IIS 7.0) 
 2x Dual Quad HP Servers (Windows Server 

2008 + SQL Server 2008 Standard) 

  . 
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For More Information 
For more information about Microsoft 
products and services, go to: 
www.microsoft.com/singapore 
 
For more information about National 
University of Singapore, visit the Web site 
at: www.nus.edu.sg 


