Computational and Programming Abstraction Issues

Major Categories

Changing existing paradigms

1. What are the ways that approaches that use distributed constraint satisfaction can be reduced to non-distributed?

2. How is auction-based resource allocation transformed by this approach?

3. How do notions of teamwork models and multi-agent teamwork change as a result of a roving control?

4. How is the teamwork oriented programming approach realized using computational mobility 

5. Do we map what we have seen before into this or do see how this maps to what came before? Does it bring up something completely new?

6. What are the simplifications and new complexities in the current approach?
Computational Model Issues
7. How do we look at the problem space?

8. What does the computational model look like when you have different levels of abstraction (mind vs individual actors)?
9. If you have rapid roving (eg to accumulate all information needed for a computation) what does it mean to manipulate data?

10. What are the interactions among mind, entities and  infrastructure? 

11. What is being manipulated? What are the constructs of those manipulations? (example: are the operations and data mapped to random processors? Specific processors?)

12. What is the data flow and control flow in this context? 

13. What programming language insights do we get in terms of a different form of problem solving.

Roving Controller Issues

14. What is the boundary between high level and low level abstractions? How do you move between these levels? 

15. What happens to state information? Survivability and performance tradeoffs.
16. What does an infrastructure language to move things around look like?

17. Interaction between mind and agents? What are the constructs and how do they interact?

18. What is visible at the high level and what is invisible?

19. Do you do aggregate group operations? Do you do sets and the operation applies to all members of the set?

20. We have multiple entities that we want to act as one. We are forced into the current teamwork approaches or the roving controller approach. 

21. Does the roving controller have a good view of what is going on? Is the best we can do approximate optimizations?

22. *Roving controller splits and joins. 

What are the new constructs for programming that this will entail?

23. What are the issues related to adding new members or losing members?

24. Does the program determine mobility or does mobility determine program? 

25. Does the mind in a given context determine program?

*********************

Do we need an entirely new programming paradigm?
Pat: an epiphany: code for various processors. Time to get all the way around is a “tick.” Suppose the callout for “B” is a process that will take 20 ticks. Does not make sense to make everything else wait. Need a co-routine with temporal scheduling.

So: top level code is governing factor for a collection of processes in parallel

Niranjan: abundant computational power so we do not care if others wait for 20 ticks.

Example:

x = a + b + c with a, b, and c from different processors.

Dan: what if you do this over and over? Programming model question: how to express the way this works.

Niranjan: blocking again

Need right model

Pat: No “micro schedule” 

Differences between time-sensitive vs time-insensitive information

Dan: dataflow view is more time-insensitive

Mind initiates processes on a, b, and c, then what? Can local processors carry on after they finish their parts before mind gets back?
Sometimes yes, sometimes no.

Maybe 

******************
Do existing programming paradigms have a role?

Are there existing technologies that can be utilized to support roving control?

How do existing multi-agent techniques change with roving control?

Motivation: let’s not reinvent the wheel when or where we do not have to.
Can roving control ideas inform existing approaches? (perhaps a secondary issue)

Among others, splitting, forking, joining will be big issues.

Example language constructs:

1. Language might have constructs like the loop of visiting the bots – obviously a different loop construct.

2. Construct for group operations

****************

Examine claims that we make for the paradigm from hard-cord multi-agent perspective.

Helps find kinks in the armor.

Do we build a house on shaky foundations?

Others have investigated issues. We must be aware of them
Use existing ideas to inform new paradigm.

*****************

The distributed Robot idea

A single thing that runs on numerous things (separate parts)

****************

What are the architectural and semantic questions raised by running on a scatterbot?
****************
*******************

The need to get a pure vision of the system and requirements

A fundamental issue exists within the group between starting with a clean slate and simultaneously considering at existing approaches to avoid pitfalls and to keep from reinventing the wheel.

We want to do a reality check on this approach compared with traditional approaches.

****************
How does this approach fit within the broad context of the existing research?

