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Executive Summary
Industry Exchange Network Projects (IXNPs) have been developed at UCL Computer 
Science with Microsoft as an open and free-to-share teaching practice to enable students 
to learn to use the latest technologies by participating in real-world IT projects. Through 
IXNPs, companies like Microsoft can engage with the IT entrepreneurs of the future and 
enable a generation of ready-to-consult graduates, each with a multitude of practical 
work experiences. This paper highlights how IXNPs  become available and operate, and 
explores their impact for universities, students, their clients and technology companies.
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Engaging with universities, colleges and schools has become 
increasingly important for companies. Students and institutions 
benefit from the opportunity to use and learn about the latest 
technology solutions – gaining familiarity and positive associations 
with products and services that can pay dividends for technology 
organisations over time. 

Microsoft aims to engage with all UK Computer Science university 
departments, with a particular focus in recent years on four of the 
UK’s major universities: UCL (University College London), Oxford, 
Cambridge and Imperial College London. These institutions are 
teaching some of the best and brightest Computer Scientists from 
the UK and around the world.

The UCL IXNPs are course-driven term-time projects, although 
they could also be designed to operate out of term time. IXNPs 
match university syllabus requirements to real-world project 
scopes through a process of continuous evaluation of student 
capabilities and motivations. 

Microsoft has been exploring the potential of how universities can 
operate their own Industry Exchange Network based on the 
successful UCL programme, where the 2016-17 academic year saw 
over 50 Microsoft-based projects take place alongside activities 
for other IT sponsors. 

Microsoft projects were a core part of the 2016-17 UCL Industry Exchange Network:

400 150 86 48 15 8

Undergraduate  
and MSc students

Industry  
projects

Healthcare  
projects

Microsoft Azure 
projects

Visual Studio 
projects

HoloLens  
projects
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What are Industry Exchange Network 
Projects (IXNPs)?
Computer Science courses teach the theory of programming and Computer 
Science, but just as important is the practical application of that information. 
Students also need to learn the “soft skills” that they will require in their future 
employment. Industry Exchange Network Projects (IXNPs) provide the ideal 
environment to put the theory into practice and acquire skills such as defining the 
parameters of a project, time management and working as part of a team. 
IXNPs bring together teams of students (generally three per team), who 
collaborate to create a technology-based solution for client organisations. Recent 
clients for UCL have included the NHS and healthcare companies, County 
Councils, charities, small and large businesses, and major institutions. The majority 
of projects also benefit from the involvement of experts from technology 
companies such as Microsoft, IBM, Fujitsu, Facebook, Google, and Amazon. 
The Exchange part of an IXNP is a key process. First off, mentors from the client 
organisations work with academic staff to create the specification for each 
practical project – an intensive process that requires coordinated planning and 
resources from everyone involved. Based on their knowledge of the students’ 
technology skills and interest areas, faculty work to fit the right students to the 
most suitable projects. The students then build a working proof-of-concept 
over a number of weeks. Regular input from the mentors keeps the students on 
track and enables them to refine the scope of their project, via face-to-face 
meetings, bi-weekly Skype calls and email. 
With regard to the IP for the concepts, in many cases this is retained by the IT 
company that sponsored them, meaning that the projects can be developed 
further in collaboration with their partners, either in-house at the client 
company, or through new IXNPs in subsequent years. 
It has become clear that IXNPs are about more than simple problem-solving. 
They provide a powerful means of fostering innovation, developing new 
concepts and approaches that might never have seen the light of day without 
the involvement of mentoring and technology from sponsors like Microsoft and 
its partners. In addition, some of the projects have resulted in a solution that 
has subsequently become a solid product proposition, bridging the gap 
between academia and genuine commercial application in the most 
progressive way possible for each stakeholder involved in the process.
At UCL, IXNPs are a mandatory part of the curriculum and students are assessed 
on their progress and results; other universities treat industry projects as more 
of an extracurricular activity which is not part of their mainstream teaching.

IXNP lifecycle

3 months before university term

Term begins

IXNP conclusion

During IXNP

IXNP student preparation for projects: Scaffolding based 
learning leads through to Problem-Based learning, 

building capabilities and motivations; academic staff and 
client mentors review the aims of each IXNP, outline its 

scope and design the project

IXNPs are distributed to teams of students  
and they commence work

Students present a working proof-of-concept 
with potential for further development; all 

intellectual property remains with the client

Students have regular Skype calls, e-mail discussions, 
and face-to-face meetings with their client mentors,  

to gain feedback and ensure they meet milestones for 
code quality, writing technical materials, and 

documenting APIs; they can also call on the project 
sponsors for technical, architecture and creative input
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Microsoft’s involvement
Each client company’s requirements dictate the choice of programming 
languages, apps and platforms that the teams use for their IXNPs. In the case 
of Microsoft-driven projects, all the clients are Microsoft customers and 
partners – some of whom are alumni of its global Accelerator Programme. 
This means that a large cohort of students every year have the opportunity 
to get to grips with cutting-edge technologies such as HoloLens and Visual 
Studio. 

In addition, Microsoft facilitates access to Azure Educator grants for teaching. 
This enables Computer Science students to access and discover the full 
potential of Azure from building websites through to Linux and Windows 
Virtual Machines, Databases and Machine Learning services. Linux is a first 
class citizen on the Microsoft Azure platform, and Azure’s open approach 
makes it ideal whatever apps and languages the students need to use for 
their IXNPs.

By the time they leave college, students have been able to build up 
significant levels of experience and familiarity with Microsoft tools and 
platforms, a valuable addition to the CV when it comes to their future 
employment.

“We’ve had a number of great opportunities to work with charities, 
with healthcare, with industry sectors and with research groups 
across UCL. Our students are getting practitioner-like experiences 
working with real-world data, real-world methods and real-world 
requirements.

The Microsoft educational partnership is incredibly valuable to UCL 
Computer Science. We have access to the latest cutting edge 
technologies such as Azure, the HoloLens platform, a number of IOT 
solutions, and we’ve had really great outputs from our students. The 
capabilities of our students have grown tremendously through the 
mentorship and access to data on these Microsoft platforms, and we 
believe that our students are converting our client space into 
customer spaces for Microsoft and their partners. 

Many features on Azure are important for project work, including 
Machine Learning, database technologies, operating systems and 
containers, and virtual machines. We think that Azure is a great 
training ground for our students, enabling them to see the next 
generation of cloud technologies for their future.”

Dr Dean Mohamedally 
Senior Teaching Fellow for Industry Projects,  
Department of Computer Science, UCL
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How universities can benefit
Universities, like any business, have a number of KPIs against which they are 
measured, assessed and (often, but not always) ultimately funded.  One of 
the KPIs is the employability of their alumni. Microsoft IXNPs provide an 
ideal way to prepare Computer Science students for the types of challenges 
that they will encounter in their working lives, vastly improving their 
prospects for success at the highest levels.

There is also the kudos and positive PR: a successful IXNP programme can 
provide universities with a substantial competitive edge in attracting and 
recruiting the best candidates for their courses.

In the UK, power consumption is another important issue, with every 
department encouraged to reduce its carbon footprint. Experience during 
IXNPs has shown that by changing from physical servers to virtual servers 
running on Azure, universities can reduce the amount of electricity used by 
their IT assets and associated cooling systems, and diverting financial 
resources to other key areas where is it required.

The successful implementation of IXNPs at UCL could act as a template for 
expanding the IXNP programme to enhance the teaching of Computer 
Science at other institutions, not only in the UK but also in other countries 
around the world. 

“The key thing is that the students are getting the full lifecycle 
experience of actually developing software for a real need. In doing 
so, they’ve got to not only understand the technology and underlying 
science that’s needed, but they’ve also got to learn how to research, 
how to compare alternatives, how to identify solutions, how to weigh 
up different solutions, in order to come up with something which is 
feasible and they can build and actually demonstrate.

The aim is to deliver a graduate who is able to join a company or 
organisation, then start from day one as a productive member of that 
organisation. Now of course they’ve still got a lot to learn once they 
graduate and start working. But they’ve got that head start and 
they’ve got some core experience.

We get to see and meet people we wouldn’t otherwise meet, we get 
to use tools, technologies, devices like the Microsoft HoloLens for 
example which we wouldn’t otherwise see so early. And it’s just much 
more interesting – both for the students and for the staff, but also we 
hope for the external people. So we try to make this a two-way 
exchange, in that the external collaborator is providing the project 
expertise, but we’re feeding back to them the results, we’re letting 
them meet our students, and potentially they might want to employ 
these students.”

Dr Graham Roberts 
Director of Studies, Department of Computer Science, UCL
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How Microsoft customers and partners  
can benefit
IXNP clients get the freedom to explore Computer Science projects which 
have genuine potential, but where there might be difficulty making a business 
case at an early stage. 

They also get access to a network of IT and business specialists who are 
dedicated to the goal of building a working solution for their needs. This is not 
simply a case of UCL undergraduate and Masters students and their 
professors; at each stage, the Microsoft IXNP team will provide solid advice 
and guidance on the ideal architecture and technologies to use. This expertise 
and consultancy would otherwise be difficult to source and likely be extremely 
costly to maintain over the lifetime of a project. 

By the conclusion of the IXNP, the client has gained a minimum viable product 
with scope for future development and enhancement. In some cases, clients 
have been so impressed by the calibre of the students working on their IXNP 
that they have gone on to recruit them after they have qualified.

“We saw an opportunity to do some research and development in a 
more free-ranging way than our conventional day to day 
engineering projects, where we’d get to actually explore different 
ideas that may or may not make good products in the end. The 
students bring a very open mind and a lot of their own ideas to the 
work that we’ve done, which has been really exciting. 

The students that have worked on these projects hopefully will be 
able to go into work opportunities with Capita and other employers 
in the future and actually have a much more rounded set of skills that 
will make them able to contribute immediately. We’ve been really 
impressed with their capability, both in terms of their technical 
knowledge and the speed at which they learn things.”

Steven Law 
Technical Director, CAPITA

“I have to say it’s been incredibly rewarding. I’m really pleased I got 
involved with it. I think everybody likes to give back something  
sometimes ... it’s so rewarding to see the next generation coming on,  
and actually engaging and learning, and filling that skills gap.”

Gary Whittaker 
Development Director, appXib Ltd, and Most Valuable Professional (MVP)
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How students can benefit
Students are able to work on interesting, engaging Computer Science 
projects with a direct value, instead of working through fictional case studies 
that struggle in stretching their understanding of the theory they have been 
taught. They discover their own individual strengths and areas where they 
can improve. They learn how to work to a project specification, managing 
their team resources, distributing tasks, scheduling time, understanding how 
to communicate better, planning project milestones, and refining their 
approach if the specification has to be altered.

Expert mentoring from specialists in the industry enables them to learn 
about business-related matters that they would not encounter in a solely 
academic environment. 

In addition, they enhance their employability because they can include a 
real-world project on their CV and LinkedIn profile, and refer to the 
sponsoring company and client. This connection to an international 
technology company means that they have employability both within the 
UK and further afield.

“I think it’s one of the most practical experiences we have as part of 
the course. So we have the theory modules and then this is working 
with real-life clients. It’s been very similar to internships I’ve done in 
the past actually, but a lot more independent and freedom to choose 
what you do with the project. So with the project I have currently,  
it was very abstract idea that we had, and we got to build up a lot of 
parts of it, and build up everything from scratch, from the 
requirements up until user testing the product. 

You learn about systems and architecture but I think this is teaching 
you how to actually apply that in practice... There’s the whole 
experience of working in a company, you get that in a project. So I 
think that’s one of the highlights of it and how it will help me secure  
a job.”

Reema Muthal Puredath 
UCL Computer Science student and Microsoft Student Partner (MSP)
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The impact of IXNPs
Assessing the benefits of IXNPs for their sponsors is not straightforward. 
However, positive feedback from students, universities, customers and 
partners shows that the projects have a genuine and beneficial impact. 

Geoff Hughes, Director Audience Evangelism at Microsoft, is clear on how he 
views the positive effects of IXNPs: “Microsoft sees industrial projects as a 
fantastic way of helping students learn how to use our technology. Universities 
that we work with get to expose them to some of the new technologies that 
we have. And our customers get access to super-smart students, allowing 
them to try out new ways of utilising the Microsoft platform – they can try out 
things that they might not have had a chance to do before. They get new 
ideas, new concepts, and also potentially look to hire some of these students 
once they graduate.”

Obviously Microsoft’s involvement in IXNPs is not purely altruistic. Given the 
level of the investment of technology and time in the projects, there needs to 
be some form of return. The answer is that today’s Computer Science students 
are tomorrow’s technology entrepreneurs and IT specialists. As Paul Thomas, 
Microsoft Digital Architect, says, “It’s about taking the message to the next 
generation of software designers and engineers.” By engaging with students 
when they are at their most open-minded and experimental, IT companies like 
Microsoft can win hearts and minds for their best-in-class products and cloud 
services. This represents an unmissable opportunity to start building a very 
positive and rewarding relationship with future customers now… and grow 
and strengthen that relationship in the years ahead. 

Microsoft Services and partners also stand to benefit, when concepts that 
started life as IXNPs go on to be developed into working IT-based initiatives, 
first as pilot schemes and then rolled out to a wider audience. Speaking about 
a new Health and Social Care project that is being implemented, Paul Thomas 
says: “There may be an offer from our Services team to work with a customer 
to implement it, but the whole user experience for social workers, for the 
patient, for a hospital doctor etc, will all be developed by our partners. So we 
scale to our partners, our partners benefit. In terms of the route to the product 
from what we do in UCL, it’s about making sure our products are better 
designed to support partner offerings that then can scale.”

“One of the best things about working on an industry project is that 
in a computer science course it’s often easy to get caught up in the 
theory, whereas if you work on an industry project, it’s far closer to 
what we’d actually encounter in real life. So it’s been great experience 
to actually work with real clients and deliver something that people 
will actually use as opposed to just writing very theoretical solutions.

Microsoft Azure has been a really useful resource to us because it’s 
allowed us to have an always-on server that we can spin up in just a 
few seconds. We don’t have to worry about requesting it from the 
department or going through any administrative procedures, we just 
have an allowance on our account, we click a few buttons and we’ve 
got a machine we can access at any time.“

Christopher Hammond 
UCL Computer Science student and Microsoft Student Partner (MSP)
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Peach project
UCL has a number of IXNPs working with the UK’s NHS (National Health 
Service). One example is Peach, a ‘mixed reality’ project using HoloLens 
and Azure that bridges the gap between research and clinical practice, by 
providing a new way of examining tumour data. HoloLens enables 
radiologists and surgeons to look around 3D models of CT scans, instead of 
just viewing them on a flat screen.

Dr Navin Ramachandran, Consultant Radiologist at University College 
London Hospital, says:

“Everything we know about how we interact with data, how we interact 
with patients, is limited by the technology we had before. What we’re 
doing is exploring new ways of working. Surgeons and most people aren’t 
trained to look at CT data, which is just layer after layer, cuts through the 
body. And it’s very difficult to equate that with the person they’re 
operating on, their 3D model. 

“So what we’re trying to do is make that whole process a bit easier … we’ve 
got Machine Learning organ segmentation, so it automatically extracts the 
kidneys from the CT scans and then delivers it to Peach. Having that 
presented gives the surgeon a good idea of what approach to take to 

Spot Markets project
The Spot Markets project for Kent County Council aims to revolutionise the 
high street by providing timely and relevant notifications to users when 
they find themselves in specific locations. For example, when a tourist 
arrives in a new town or city, they can fire up an app that will show them 
where they are and indicate by distance where the nearest attractions and 
local businesses can be found.

Example IXNPs

surgery and whether it’s feasible or not. What it’ll do for a patient is to 
inform them of what their tumour is like, and gives them an insight into 
their own body.

“The essence of every project is that it’s Open Source. So what we want is a 
living repository that people continue to contribute to, and will support 
from around the UK and probably the world as well.”
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Haskelly
The Haskell programming language is widely used in academia and 
industry, with many of the world’s universities teaching Haskell as the first 
functional language. 

The UCL IXNP team created Haskelly – a Visual Studio Code extension that 
supports the teaching and learning of Haskell, built on Visual Studio code 
and hosted on Microsoft Azure Cloud.

Designed for casual and expert development, Haskelly’s features include:
• Code highlighting
• Code snippets
• Type hovers
• Code completion
• Integrated REPL, Build, Test and Run commands

The team are now developing an Azure hosted toolset called Scaffolding 
Exercise Automation Toolkit, or SEAT for short. The aim of SEAT is to 
provide a valuable teaching assistant for academic staff when assessing 
students’ understanding of Haskell. 

L-R: The UCL Haskelly team of Janós Potecki, Marco Concetto Rudilosso and Martí Serra Vivancos at 
Microsoft Research Cambridge, with Simon Peyton Jones (a major contributor to the Haskell programming 
language design), and the UCL team’s academic supervisor, Dr Dean Mohamedally.

When students submit assignments and resources, these are automatically 
checked by SEAT’s sophisticated code validation engine, with the results 
routed to the academic staff so that they can monitor the students’ learning 
and competencies. The intention is that SEAT will be used for all UCL 
Computer Science students learning functional programming with Haskell.

Future Care project
Future Care is a continuing project for Kent County Council that has built up 
over several years. It aims to assist Council social care teams in supporting an 
aging population in their own homes, by understanding the lives of elderly 
clients and helping predict when they may need assistance or intervention. 
This enables vulnerable people to maintain their independence for longer, 
and can save money for the Council compared with housing increasing 
numbers of residents in care homes.

Microsoft Imagine Cup
Every year tens of thousands of students from across the globe compete in 
the annual Imagine Cup competition for student developers and aspiring 
entrepreneurs. At the UK Imagine Cup finals held in April 2017, the Peach 
project team was one of two IXNPs representing UCL. And in July the Haskelly 
team will be representing UCL for the first time ever at the worldwide finals in 
Seattle – showing how IXNPs can lead to global exposure.

Haskelly
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Find out more
For more information on Microsoft IXNPs and other student projects at UCL, please visit http://ixn.org.uk, email info@ixn.org.uk or tweet @uclixn.

IXNPs are based on the industry teaching practices developed by Dr Dean Mohamedally, Dr Graham Roberts (UCL) and  
Geoff Hughes, Lee Stott (Microsoft).

Key reference:
Mohamedally, D. (2012). Scaffolding, Discovery and Game changing, a strategic approach to Problem Based Learning with Constructionism in 
Computer Science. (Professional Certificate in Teaching and Learning in Higher and Professional Education), Higher Education Academy, Institute 
of Education, London UK.

@uclixn

http://www.twitter.com/uclixn
http://www.twitter.com/uclixn
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