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Abstract

We argue that future PCs will have a massive impact on all of society, including remote villages and rural areas. This will indeed happen if two developments continue in the direction technology seems to be moving: To make PCs truly useful they have to merge with mobile phones, adding to them clever ways of handling three problems: better displays, alternatives to tiny keyboards and longer battery life. At the same time fast wireless and inexpensive broadband access will be essential, if necessary subsidized by governments as they do now subsidize roads and railroads. Given these two developments and the emergence of easy to use collaborative systems such as Weblogs, Wikis or other file sharing systems we will see new ways of accessing, creating, and sharing knowledge within a community that may well be geographically dispersed. 
Future Technology
Laptops are becoming lighter and lighter, handhelds are getting more sophisticated, and mobile phones are equipped with increasingly powerful computing resources. Yet this is very much just the beginning. Within a few years mobile phones will have turned into veritable computer- powerhouses. Let us call them e-Assistants. They will be not much bigger than a credit card, with a fast processor, gigabytes of internal memory, a combination of mobile-phone, computer, camera (still and video), global positioning system, a variety of sensors, with huge non-volatile local storage and connected via a wireless broadband to whatever the WWW will look like at that point in time. 

It is important to understand that such PCs will NOT have: (i) a hard-disk: this fragile energy consuming device with rotating parts will be replaced by a version of the memory stick as we now use them in digital cameras or USB sticks, but with possibly hundreds of Gigabyte capacity; it (ii) will have no screen nor keyboard as we now have them; and the much reduced energy required by this device will be provided by tiny fuel-cells.

Of all of the above, the most critical ones are screen and keyboard. 

However, there are currently half a dozen technologies competing to replace current day screens. They include flexible screens that can be attached to your sleeves (“wearable screens”), projectors that create images wherever you want (even on uneven surfaces of any colour), specialized eye-glasses that replace the screen, or digital paper that is just emerging as powerful new technology, just to mention a few. Which of those technologies will “win” we do not know, nor does it matter: what matters is that wherever you go you will have a more or less zero-weight high quality display at your disposal, connected to the small computer in a wireless fashion, the computer itself connected also wireless with high speed to the WWW. In a similar fashion keyboards as we now use will be replaced by e.g. cloth-like pads attached to or integrated into a shirt or jacket, by keyboards that are projected by a device not bigger than a cigarette lighter, by speech recognition, by gesture recognition, or a combination thereof, again just to mention some alternatives.
Indeed, the e-Assistant may also have additional sensors and I/O devices and will have powerful software, e.g. for sophisticated image processing of the pictures obtained by the camera. 
We are not trying to suggest that any one of the technologies described above will take precedence over others but more to suggest that screens, hard-disks and keyboards, as we know them today, will be obsolete within ten years, give or take a few years.

Applications

The e-Assistant is going to change how we use computers simply because it will provide entirely new ways of entering and providing data. It is going to change how we communicate and work with other people and with information.

Clearly one of the functions of the e-Assistant is that of a mobile phone. But while two or more persons are communicating this way, the can also share arbitrary information, from what they currently see to information from local storage or a server, accessed via the net. It is also conceivable that the whole conversation might be recorded and stored for later perusal.

The e-Assistant also changes how we discuss things: while someone is telling us something, we have the possibility to check if the information provide is correct, by accessing back ground libraries on local storage or on the WWW. Everyone can share experiences using Blogs with easy to use tools such as Blogger. The number of e-Communities is now around 100 million (!) but will continue to increase, be it through blogs, or collaborative work with wikis, through file-sharing or plain old fashioned communication but based on shared material: someone showing with the camera a particular problem, someone else resolving it, both the problem and the solution stored for others who might encounter similar instances later. 
The e-Assistant will be a perfect guide and assistant. Right now early version can help us when we drive a car, but this will spill over to walking, to recognizing plants, fruits, people, buildings, mountains. Of course we will be paying with the e-Assistant rather than with credit-cards or the like. The e-Assistant will be our driving license and passport. It will automatically open those doors that we are authorized to enter.
The e-Assistant is going to change not just how we learn, but also what we still have to learn: some rote learning will become superfluous, since the e-Assistant can supply necessary knowledge any time needed. Thus, “in-time” or “on the job” learning will be the natural thing to do, rather than learning just because certain things might be needed at some future time. 

Through the e-Assistant we will be profit from a powerful network, sharing knowledge with others (a very positive aspect) and we will become more and more dependent on this network (a potentially negative aspect we will have to watch out for.

This list can be continued indefinitely, so let us conclude with one more example from the realm of telemedicine. Suppose we have a sore throat. We call our doctor who might be hours away. He asks us to show our tongue. We use the macro mode of the camera in our e-Assistant to send the picture to the doctor. While viewing the picture the doctor is supported by a computerized diagnostic system that uses image processing to find out what kind of infection we might be suffering from. Having decided what it is, the doctor makes sure that we can pick up required medication from medical- depot near us: after all, our current position is known (if we permit it) to the system due to our GPS. Note that in connection with medical applications sensors that supervise some of our physiological data (like body-temperature and pulse) and monitor environmental data (like air-temperature and air quality) might alert us to take actions, or even initiate actions such as sending an ambulance. 

Conclusion

The e-Assistant sounds like it could solve many problems, help many people, whether in cities, villages, remote or rural areas. One big question remains: will the e-Assistant be affordable? 

There is a good chance that it will be, by looking at the fast growth of mobile-phones (and our assistant will be nothing but the mobile phone of the year 2012, plus or minus 4 years), by looking at the dropping rates for wireless connections, and the encouraging easy-to-use techniques on the WWW. It will be up to governments to ensure that the services described and the apparatus needed for them will become inexpensive enough: if necessary this must be seen as financing infrastructure such as hopefully all governments feel responsible for providing the infrastructure of roads, water, sewage disposal, etc.
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