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Research on active and programmable networks has just scratched the surface of organizing communication activities in a more flexible way.  So far the field has found itself working on localized patches like timidly introducing active packets in play grounds at the application and networking layer, or enabling online software deployment for routers in the management plane.

More generally and radically, mobile code is about merging protocol execution with distributed computation: It is about providing a unified view of communication and computation. Taking this as a starting point, the next challenge for mobile code will be photonic networks and consequently the photonic CPU. Computation threads will be carried by active light waves, they will work their way through the programmable optical pathways inside an optical CPU in the same way as the waves propagate in fibers. Similarly, we can look at the ether and additional analog transposer elements as being an active computation medium which enables communication side effects when properly programmed. In both cases we need to develop a new discipline centered around the concept of analog programs.

I'm argueing in favor of going analog and of pushing programmability into the physical layer. One element on this research path is the merging of code and data (photons don't care whether we label them as code or data). I will briefly introduce Fraglets i.e., mobile computation fragments that blend passive and active packets. Also, we need automated ways of extracting (instead of designing) appropriate analog and Fraglet based programs.
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