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SparkNet is originally Turku Science Park area’s wireless local area network. From this starting point it has been exported throughout the whole city of Turku, to other cities, to private compa​nies and with OpenSpark to homes as well. SparkNet is a solution for organizations and Open​Spark for SMEs and home users. From users point of view both networks are equal.

In less than 3 years the number of SparkNet and OpenSpark hotspots has risen from 0 to 1.500 and the total invest​ments made are less than 100.000 €.  The growth of these networks is accelerating rapidly and we now see OpenSpark access points in New York, St. Petersburg, Brussels etc.
SparkNet and OpenSpark are tools for creating a ubiquitous information society, where every​one can connect to Internet everywhere with Wi-Fi and with an affordable price. During 2006 a company, OpenSpark Ltd, has been formed to make this a global business.

SparkNet is originally Turku Science Park area’s wireless local area network. From this starting point it has been exported throughout the whole city of Turku, to other cities, to private compa​nies and with OpenSpark to homes as well. SparkNet is a solution for organizations and Open​Spark for SMEs and home users. From users point of view both networks are equal.

In less than 3 years the number of SparkNet and OpenSpark hotspots has risen from 0 to 1.500 and the total invest​ments made are less than 100.000 €.  The growth of these networks is accelerating rapidly and we now see OpenSpark access points in New York, St. Petersburg, Brussels etc.

SparkNet and OpenSpark are tools for creating a ubiquitous information society, where every​one can connect to Internet everywhere with Wi-Fi and with an affordable price. During 2006 a company, OpenSpark Ltd, has been formed to make this a global business.

1. Background
In the beginning of 2003 it became clear that everyone in Turku Science Park area needs a fast and affordable Internet connection around the park. ICT Turku Ltd started a project to find out possible solutions for this.

MP-MasterPlanet Ltd came with an innovative solution which was based on co-operation bet​ween universities and companies in Turku Science Park area. This idea was tested in a pilot project from April to May in 2003 and in 14.5.2003 SparkNet went live. Negotiations between universities took some time so the co-operation agreement was signed first on 9.6.2003.
ICT Turku’s role has been a catalyst in this process.

SparkNet solution was based on some basic ideas:

· Act immediately, don’t wait (for government or city to builld it for you
· Avoid investments, maximixe the use of existing infrastructure

· Co-operate: all participants win in this co-operation

· Don’t count on public funding but create a sustainable business model

The ultimate goal has been to enable everyone to get connected to the Internet with Wi-Fi every​where and with an affordable price.

SparkNet is an evolution story which shows that it is important to get started soon and keep moving. New ideas will come along the experience:

· SparkNet was established 2003 and it enabled everyone in Turku Science Park are to get connected. During this year also first cities, Turku and Naantali, joined co-operation.

· During 2004 SparkNet was taken to private companies with SparkNet Business Solution service. This enabled companies to join the co-operation by acquiring a SparkNet authen​ti​ca​tion gateway.
· In 2005 OpenSpark community was started by MP-MasterPlanet. OpenSpark ernabled home users to join the community and share their broadband connection with other members in the community. This way co-operation was enlargde from Public-Private Partnership to Public-Private-Citizen Partnership.
· In the beginning of 2006 OpenSpark and SparkNet roaming was started so now form user’s point of view they formed one big network. OpenSpark Ltd was established in Mach and this was the start of a global business.
Altogether this shows that Science Parks are capable of accelerating the success of a cluster by being an active catalyst in creation of new innovative services. In SparkNet a private company, MP-NmasterPlanet Ltd has a leading role and it is the one which has business opportunities in SparkNet. Many public sector organizations also participate in SparkNet co-operation but they do not have a leading role, they are participants and they get benefits from this co-operation. 
SparkNet also creates business for other companies i.e. it has created a business ecosystem around it. For example broadband operators have been able to sell more broadband connections. Also other vendors gain from SparkNet for example laptop vendors, Wi-Fi equipment vendors, Wi-Fi enabled phone vendors et.c SparkNet has been a tool for accelerating the transformation from destktop devices to mobile devices. It has also been an incentive for tens of thousands of students to learn how to use a wireless network. All unversity students in Turku get free access to whole SparkNet network.

2. Internet Services are needed everywhere
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In Information Society Internet connections and Internet services are needed everwywhere. Braudel has declared that  “freedom becomes value when it changes the limits of the possible in the structure of everyday life”. This means that we need to be able to change everyday life of masses. It is not enough to change the life of the elite or some few moments of people’s lives. 

Information Society sounds very vague and everyone is for it, nobody is against and it does not raise any big feelings. This does not sound like a big change and still we say that it will change the life of the masses. Maybe the right word for this change is Digital Revolution. This reveals that it really is about a big change and there are also enemies of this change. Understanding the real nature of this phenomenom helps us to make right decisions concerning this.

Ubiquitous Information society brings many services to our everyday life like

· Mobile Office: You need to have all the same functionality on the road that you have in the physical office. 
· Personal Information Management: It is important to be able to use your own email, calendar, contact lists and task list on the road.

· Voice over IP, mobile videoconferencing and virtual collaboration: When you are away from office you need to be able to use all communications tools on the road. Actually the need for communication is more important on the road because you need to communicate with you colleagues whith are at the office. Basically the need is to be able to be virtually at the office even when you physically away. This means not only voice calls and videoconfe​ren​​ces but virtual collaboration. The cost level of virtual collaboration needs to be almost zero or at least the additional cost of it needs to be near zero. This means flat rate services.

· WebTV, WebRadio: Internat brings TV and Radio over IP to you everwhere you are.

Location based services: The added value of location based services is high when you are away from your office

· 3. Affordable Internet everwhere for everyone
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The structure of the market should be horizontal. This means that there are several horizontal layers and the central layer is core IP-network which at the moment is the Internet. We have also horizontal layers of devices and connections which enable users to connect to the Internet. Above the Intenet we have digital services and content. So we actually don’t need 3G-services, Wi-Fi services but Internet services or digital services and Internet connections like 3G, Wi-Fi etc. The only service that 3G or Wi-Fi have is the connection (to the Internet). 
Affordable Internet for everyone can be built the following way:

· Internet: It already exists so we don’t have to build it (again)

· Broadband: Telcos build fi´xed broadband connections to every point.

· Wi-Fi: Wireless connections are needed to bring connections from points to area.

· Visitor network (like SparkNet): this is needed to allow visitors, guests, clients, customers, parntners etc to access the network

· Co-operation (like in SparkNet and in OpenSpark): this is needed to make the solution affordable. In practise this means that those participating collaboration bring their own piece of infrastructure and capasity with them in to the community.

· Services: Internet services and content can then be used through Internet

We have managed to reach our goal, affordable Internet every where for everyone, when a user, like a student, can use Internet services at home, at university, at work and in public places several hours a day.

4. Infrastructure for ubiquitous digital services
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There are several wireless technologies that we use in Information Society. They are different by technology but there are differences in regulation, cost efficiency and other parameters as well. With these wireless technologies we try to cover homes, offices and other places and enable this way the use of everyday digital services and digital content.

Mobile phone networks like 2G and 3G are bit slow and expensive for Information Society use. These technologes are licenced. WiMAX is a good solution for covering rural and other scarce​ly populated areas. WiMAX is not licenced the same way as 2G and 3G but it is not free either.

Wi-Fi is not licenced so it is free which is important for creating the Information Society. Some cities have developed municipal Wi-Fi networks with tax payer’s money. The idea is to put antennas up on the roof tops and deliver capasity to outdoor areas like parks and markets places. Often these networks can be accessed anonymously.
Telcos cover mainly airports and hotels to serve the business community. These networks are quite expensive to use but a traveling salesperson might still find them useful.

These networks, city Wi-Fi and telco’s networks, do not cover homes and offices which are the places where most of the laptop use is done.

SparkNet covers offices and public places while OpenSpark covers homes and public places. This way a ubiquitous network has been developed and users can access the network every​where with same user-id and password.

5. SparkNet & OpenSpark are co-operation
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SparkNet is about collaboration. Basically it is not a network but a set of value added services. Ofcourse in some way it is a network of networks or a virtual network. But the essence of SparkNet is, that it enables collaboration between public sector organizations, private companies and home users. 

Each participating organization or home user builds a visitor network for their visitors and also for own wireless use. The participating organization is responsible for all costs which arise from this. In practise this means, that participating organizations acquire a SparkNet authentication gateway or an OpenSpark access point (which is capable of authentication), some standard (802.11b or 802.11g) access points, an Internet connection and link autenthication gateway to the Internet and with access points. Normally all organizations already have an internet connect​ion ​and this can be used also for SparkNet. Access points can be linked with authenti​cation gate​way by using VLAN technology or existing cabling.  

SparkNet is based on standards (802.11b and 802.11g) and it is also operator and equipment neutral solution. So participating organizations can choose themselves which telco they use and which access point devices they use. The only limitation is, that they need to have one SparkNet authetication gateway or one Openspark access point. These include harware and software and in SparkNet also installation and maintenance.

SparkNet services which are delivered by MP-MasterPlanet Ltd are:

· Authentication and roaming service 
· Auditing (logs)
· Maintenance, support and evelopment
· Multioperator network management
6. SparkNet & OpenSpark are safe to use
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Security is the most important enabler for wireless use. Without security wirelss solutions are of no value. SparkNet security consists of three differetn parts:

· Security of organization’s internal LAN
· Secury access to the Internet
· Secury use of SparkNet
SparkNet is always separated from organzation’s virtual LAN either virtually or physically. Some organization use VLAN technology for separation and some use separate physical cables. So topologically SparkNet is located outside organization’s firewall and is actually part of the Internet. This separation guarantees, that SparkNet does not cause a threat to organization’s internal LAN.

SparkNet is an Internet connection. You access Internet through it by using your personal user-id and password. Login process is protected by SSL. Logs are kept from all use of SparkNet. This way SparkNet secures that only those who should be able to use the connection, are allowed to use it and those who should not be able to access the Internet thorugh it, are not allowed to acces it.
Wireless networks can not create end-to-end encryption so that needs to be done either by user (or his organization) with VPN or by SSL by the organization which services he is using. This way the connection will be encrypted end-to-end regardless if it goes over the air or through cables. Many organizations have created some kind of remote use model for their employees so that they can access the corporate LAN from the Internet. These solutions can also be used in SparkNet and OpenSpark.
7. SparkNet is the solution for organizations
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SparkNet is a very cost effective way of creating a visitor network for an organization. Components needed are:

· An Internet connection
· Authentication gateway (and maintenance)
· Access points (and maintenance)
· Connecting autenthication gateway to the Internet and with access points
Normally organizations use their existing Internet connection. This way they can avoid costs. A flat rate Internet is very common in many countries. The amount of network traffic caused by visitors is normally marginal compared to the traffic that an organization generates from its internal LAN. Also separte Internet connection can be used and an 8 MB DSL is often enough.

SparkNet authentication gateway costs under 2.000 €. This includes the hardware, software, installation and also the maintenance for two first years.

In SparkNet standard access points can be used. There are also special SparkNet firmware for access points which is based on OpenWRT project. These have some extended security functions. The cost level of standard access points is between 50 € to 100 €. In practise access points don’t need any maintenance.

Access points can be connected to authentication gateway by Virtual LAN technology. This does not generate any additional costs and can be done easily by the network administrator. If physically separate cables are used, this may lead to some cabling costs. 

8. SparkNet client base is growing fast
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SparkNet started as co-operation between University of Turku, Åbo Akademi University, Turku School of Economics and Business Administration, Turku University of Applied Sciences, ICT Turku Ltd and MP-MasterPlanet Ltd. 

During 2003 first municipalities joined SparkNet co-operation when city of Turku and City of Naantali signed co-operation agreement. Later on some 10 cities have joined co-operation and benefits of this co-operation are easy to see. For example city of Kaarina has soemthing called “wireless and paperless city board” where the board holds meetings with laptops connected to SparkNet. 

SparkNet has also eased the co-operation between cities. Now city servants from Turku can visit for example city of Naantali and work in Naantali City hall exatly the same way as they do in Turku City hall. 

SparkNet was further developed so that SparkNet Business Solution was launched in 2004 and this enabled also private companies to join the co-operation. First company to join SparkNet was Pasanet. 

Now SparkNet is spreading with an accelerating pace to other cities, to other organizations and to private companies. Also OpenSpark is spreading fast because organizations put OpenSparks access points to their employes homes.

9. OpenSpark is the solution for SMEs
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OpenSpark is a very cost effective way of creating a visitor network for a small organization. 

With OpenSpark an organization can create a visitor network for their visitors, guest, clients, customers and partners as well as for their own use. This visitor betwork can be used with laptops and also with Wi-Fi enabled phones.

Components needed are:

· An Internet connection
· OpenSpark access point (and maintenance)
· Standard access points (and maintenance)
· Connecting OpenSpark access point to the Internet and with other access points
Normally organizations use their existing Internet connection. The amount of network traffic caused by visitors is normally marginal but also a separte Internet connection can be used.

OpenSpark access point costs under 100 €. OpenSpark access point has some of the functio​nality that exists in SparkNet authentication gateway. User can define for example user-ids for guest and also temporary visitor user-ids. No maintenance for OpenSpark access point is needed in practise.
OpenSpark network can be extended by linking standard access points to OpenSpark access point. The throughput of an OpenSpark access point is somewhat limited compared with the throughput of a SparkNet authentication server.
10. OpenSpark is the solution for home users
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OpenSpark is also an excellent solution for home user, private citizens. The basic idea of OpenSpark is that you share your own connetion with other users in the community and they share their connection with you. This way you can use broadband connection everywhere without any additional cost.

But there is no such thing as a free lunch. In practise you pay for this global roaming by letting other members to use your connection. This price is very small when you have a flat rate Inter​net connection. It is also impossible to steal all your capasity by coming with a laptop behind your window because your access point will be inside and near you. 

In Finland all telcos define in their terms and conditions for home connections that “you are not allowed to share your capasity with a third party”. The broadband capasity that you have subs​cri​bed to, is only for you and your family. This means that your guests and visitors are not allo​wed to use your connection in any way. Luckily some telcos (Elisa, Lounet, Lännen Puhe​lin, Au​rajoen Puhelin, Paraisten Puhelin and TDC SONG) allow OpenSpark as an exception to this limitation.
OpenSpark access point costs less than 100 €. The software is based on OpenWRT software and the firmware image can be downloaded for free from the Internet. This way it is possible to create an OpenSpark access point from your existing access point.  Most OpenSpark access points at the moment are Buffalo access points (routers) but there is also a ready image for 

Linksys routers. OpenSpark can run in access points where you can run OpenWRT.

Most home users don’t have a separate home network but they just link their OpenSpark access point to their ADSL-modem. This is so easy that any private citizen can do this. Some cities in Turku region have donated hundreds of OpenSpark access points to their citizens so that they can join this co-operation and this way participate in building the Information Society.

11. OpenSpark covers also public places
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For OpenSpark community it is important to cover also public places. This way the incentive to join the community will grow essentially. In Turku an innovative solution for this was created as a co-operation with city of Turku, Lounet (a telco) and MP-MasterPlanet.

A co-operation agreement consists of the following parts:

· Lounet donates connections for 60 hot spots for two years free of charge

· MP-MasterPlanet installs access points to these hot spots

· City of Turku acquires 500 OpenSpark access points and donates 60 of these to public hot spots and rest of them to citizens
This is much better alternative for the city than to build a municipal Wi-Fi and pay huge sums for it. A municipal Wi-Fi does not create any incentice for private citizens to share their own connection and participiate this way in building the Information Society. Neither does a municipal Wi-Fi provida any means for citizens to share their connection like OpenSpark does. By setting OpenSpark access points in the city centre the city creates an incetive for the citizens to extend the network all over the city. The experience in Turku shows that citizen will do this voluntarily with a smile in their face. This is something else than collecting more taxes to build a municipal Wi-Fi.

Important places to cover, are those where people meet like restaurants, bars etc. The thumb rule is “if there is a chair, there is a need for Wi-Fi”. Very popular places for Wi-Fi use are places where children go for their hobbies and their parents use Wi-Fi when waiting their children. Also all sports arenas are impornant places because an extensive statistics is kept in every sports.

12. SparkNet & OpenSpark are growing fast
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SparkNet and OpenSpark are growing with an accelerating pace.  This is understable because this kind of services benfit from so called network effect. The value of an Internet service consists of two parts:

· Autarky value = the value of the service when you use it alone

·  Syncronization value = the value of that others use the same service

Syncronisation value grows exponentially to the number of users, so when the critical mass has been achieved, the development is very fast. On the other hand, it is difficult to start this kind of services because when there are no other users, the synchronization value is zero. For example when someone bought the first fax machine, he didn’t have anyone to send a fax to or anyone whom he could receive a fax from. Same applies to SparkNet and OpenSpark i.e. it is difficult to start but when the ciritical mass has been achieved, it is difficult to stop.

The internet is a scale free network which is the most efficient type of network for the diffusion of ideas. Also SparkNet and OpenSpark are scale free because every participating member brings his own piece of infrastructure to the community. The more users there are in Open​Spark, the more capasity there is.

OpenSpark and SparkNet are both global concept and they can be applied anywhere where there is Internet or where Internet connections can be brought. At the moment there are some Open​Spark access points in St. Petersburg, New Yor, Jihlava in Czech Republic, Brussels, Florenze and the number keeps growing.

Now OpenSpark Ltd is formed to make this a global business. The capital expenses of running this kind of service is low as well as operating expenses. But some money is needed to make this concept known all over the world.

13. SparkNet & OpenSpark: solution
[image: image13.png]SparkNet & OpenSpark: Solution SCEENCE
O sparkNet & Openspark: Sotution  SCIENEE

Organization’s (company, city...) own premises (offices...)

«  SparkNet visitor network in organization’s own premises
=>Wireless Internet-connection for guests, visitors and own staff...

« Use existing infrastructure + AGW + APs = marginal cost

« Organizations can decide who (else than SparkNet & OpenSpark users)
get an access to the network — leverage effect

Public places (shops, banks, bars, cafes...)
«  SparkNet visitor network using existing infrastructure
* Public sector organizations can cover these

Homes (employees, citizens...)
*  OpenSpark access points for employees (+ broadband)
« ->global, unlimited, free of charge access to the whole network

26.3.2006,13




With SparkNet and OpenSpark it is possible to create an affordable Internet connection everywhere for everyone. This can easily be done by connecting public sector organizations, private companies and citizens in SparkNet co-operation. We just need to connect offices, public places and homes.

Offices are easy to connect so that organizations set up SparkNet in their own premises. This can be done with a marginal cost and a typical set up costs less than a laptop. Almost every organization can afford to acquire a laptop.

Also cities can set up SparkNet to their offices and premises. In Turku the city of Turku has some hundreds of SparkNet access points in their premises. This network is open for all Spark​Net and OpenSpark users. In libraries anyone with a library card can use SparkNet free of charge. Some cities like Kaarina, Lieto, Raisio and Naantali have opened their SparkNet all over for anyone who has a library card wich is used for authentication. In SparkNet concept the client (participating member) has the power of opening up his network as much as they want to. This is why SparkNet is called a “keys to your own hand” –solution. 

Public places can be covered so that bars and restaurants set up SparkNet or OpenSpark in their premises. In some cases also the landlord has put OpenSpark in the premises. Municipality also probably has its own network in many public places so also these connections can be used for setting up SparkNet. If you can get a telco in this kind of co-opereation, it helps a lot. In Spark​Net it is also possible to set up ads to the login screen of an access point. Some places in Turku have been covered by donated connections.

Home users are the big mass which helps to extend the network anywhere. So why not start from yourself – how about joining the Openspark community?

14. Conclusions
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SparkNet is a way of creating an affordable Internet connection everywhere for everyone. Because they are global concepts, this can be done anywhere in the world.

It is also an example how a public-private partnership can be extended to a successful, unique public-private-citizen –partnership.

SparkNet shows that Science Parks can contribute in starting global businesses being catalysts and facilitators and creating co-operation which otherwise wouldn’t take place. This does not take much money but it takes a lot of effor in creating the contacts and promoting the co-opera​tion. 

But it is worth while. Just look at the results.
















