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The DRIL project 
Since 2003 UNI•C, the Danish IT Centre for Education and Research, has cooperated with 
DR, The Danish Broadcasting Corporation - on a joint project aiming at providing high-
quality (both technically and pedagogically) streaming video to Danish primary schools. The 
project is named the DRIL project (Denmark’s Radio Interactive Learning department). 
 
The UNI•server as part of a nationwide content delivery system 
From the DRIL project - a new product from UNI•C has emerged - the UNI•Server. The 
UNI•Server is a local video streaming server carrying high-quality streaming videos. In fact 
the 800 UNI•Servers make up a nationwide content delivery network (CDN) for high-quality 
streaming to Danish primary schools. 
The ambitious project has been financially supported by the Danish Ministry of Education 
with DKK 30 mill. - equivalent to 4 million euros - and the project functions as a “spearhead” 
project in order to promote the use of interactive media in education in Danish primary 
schools. 
In short, the UNI•Servers task is to save bandwith as the high quality clips are accessed via 
the internet but delivered to the user over the local area network. 
 
Easy access to videos via “/skole” 
At this point the UNI•Server delivers content from two main content providers. The most 
important of the two is, of course, the video clips from DR. The videos from Denmark’s 
Radio Interactive Learning department is now known as “/skole” after the notion used by 
Denmark’s Radio for literally all subwebs on their main website. 
This part of the project facing the end-user can be found at http://dr.dk/skole. More than 
10,000 video and radio clips are available on the website to the participating schools. The 
clips are contextualised in different themes such as history, media, society, everyday-life, 
science, culture, youth-related themes and sports. 
Every pupil and teacher has a personal login, which grants access to an “agent”. By use of the 
search facilities of the “agent” it is possible to find and access video-based material instantly. 
You can save, group and share your findings with other users making teamwork possible in 
new and interesting ways. 
In “The factory” at /Skole teachers and pupils can make small Power-Point-like presentations 
with the videos accompanied by their own texts. The obvious use of this is individual or 
group presentations in the class room. This especially supports a project approach to the 
contextualized videos as the UNI•Server makes it possible for more pupils to access video-on-
demand at the same time. 
 
Easy presentation of own videos 
Moving from browsing and watching videos the next obvious step is to produce and distribute 
streaming videos yourself. A second important content provider to the UNI•Servers are pupils 
themselves. 



 
With digital camcorders pupils can shoot their own videos and upload them to the 
UNI•Server. In this way pupils automatically experience all stages of a simple TV production: 
A planning stage, shooting the footage, editing the video and finally encoding, uploading and 
distributing the final product and presenting it to the class and to others. 
It is in fact quite a thrill to se how some pupils excel in planning, shooting and editing the 
films while others automatically “rise to stardom” in front of the camera. Some might be born 
to appear on the small screen while others can learn this as a skill in class. 
When the video is finished the content administrator simply uploads the file to a central site – 
stream.emu.dk. The next day the video-streaming file can be accessed in high-resolution 
quality from the school – via the local UNI•Server. 
At the same time everyone else – if given access - can watch the videos in low-resolution 
from UNI•C’s centrally placed backup servers. The content administrator decides whether the 
video can be accessed by everyone, by pupils and teachers at the school only - or by everyone 
from the educational society with a so-called UNI•login. 
 
A unique login is the key to differentiating access to content 
In order to obtain access to /skole and their own videos from stream.emu.dk the user must 
use his or her UNI•login. The UNI•login - is both unique - one user only needs one UNI•login 
- and it is also universal as it can be used to access almost all other services provided by 
UNI•C. This concept makes it easy to attach or detach schools to the project. 
Access to a certain web service such as /skole or stream.emu.dk is provided through a 
“service code” granted to the school. This “service code” is automatically inherited to all 
users of that specific school. 
 
Moving from passive to active use of video 
In Danish primary schools, video – in an educational context - has traditionally been facing 
the physical problems emerging with the need of access to a transportable TV set, a VCR, and 
the availability of something interesting to load into the “beast”. 
Hence, the goal of having video as an educational media regarded on the same level as books, 
for example, has been difficult to achieve because of the boundaries of the one-way-
communication setting in disguise of a transportable “entertainment centre”. 
Providing new technical ways of addressing this problem does not make things happen 
overnight – the inertia of the educational system extends the incubation period of a project 
like this, but nevertheless this is the approach we have chosen to challenge the exciting use of 
video in live media in education. 
 
Replacing the passive “entertainment centre” 
When replacing the “entertainment centre” with a projector mounted in the ceiling of every 
classroom is not good enough, we have to come up with an alternative, which makes it 
possible to take video as a media into a new educational context where every pupil can use 
video-on-demand on the same level as books collected in the school library. 
To overcome the more down-to-earth problems of high-resolution-streaming video and the 
reality of low bandwidth connections we have had to come up with a new way of handling 
distribution. 
Let us now go a bit into the technical details. Most primary schools in Denmark in 2004 
typically had a 2 Mbps ADSL connection. At the moment we stream at 500 Kbps. This makes 
approximately four simultaneous streams possible. 
 



Content routing – keep the media close to the user 
The DRIL project purchased 800 streaming servers which have been distributed to attending 
schools on a subscription basis. In short, we place a streaming server on the LAN of every 
participating school. 
This streaming server is a black box seen from the user’s point of view. The streaming server 
keeps itself up to date via synchronisation with a centralised distribution point. When new 
material is released it is placed on the centralised distribution point and then synchronised to 
the local streaming server – the UNI•Server. 
Now we have the media close to the end-user. In most cases the link-quality between our 
potential clients and the server is 100 Mbps. But how do we tell a specific client PC where to 
get the media? 
When a video clip is requested by a client PC we make use of prioritised content routing - 
based on the client’s IP address. If the IP address of a client PC can be linked to a local server 
then the IP address of this local server is automatically merged into the streaming-URL 
presented to the client. 
All this happens at an instant and it is transparent to the end-user. If no local server is 
available we provide our users with 2 central streaming servers placed on a high-capacity 
fiberoptic line. This makes it possible to use this service anywhere. 
 
How to keep 800 locally placed servers alive 
It is more than a full-time job to maintain up to 800 servers. Setting up and supporting the 
back-end system is not done in one week either. 
A lot of problems have emerged in the heat of the battle, but at the moment (January 2006) 
we have approximately 600 fully updated streaming servers containing more than 10,000 
clips (100+ GB of data) providing both local and central streaming-service to our end-users. 
In keeping up to 800 locally situated servers alive we face a continuous battle against 
impossible firewall configurations, weaknesses in our centrally based administration system, 
local infrastructures that are hard to change in order to make the content routing work - and so 
forth. 
One thing is certain, however. Because the connection between the sites at /skole, 
stream.emu.dk and the UNI•servers is almost absolutely transparent to the users - they have 
no idea how much effort we and the local server administrators put into this system every day. 
In this way we can focus on making things work while teachers and pupils can focus on 
teaching and learning. After all, this is why they go to work and attend school. 
 


