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Temporal constraint networks have been used in a wide range of scheduling problems [Smith, Muscettola, Beck].  They offer both the promise of reduced search in schedule construction via the use of constraint propagation to reduce unproductive search and the ability to produce schedules with temporal flexibility (hence enabling run-time robustness and optimizations).  However, most of the work to date has made the traditional assumption of “polynomial time and memory requirements are good” (as opposed to exponential order space and/or computation. [Dechter, Meiri, Pearl]


This paper describes a framework for using temporal constraint network techniques in a reduced memory situation – such as onboard spacecraft.  In this application, the goal is to use temporal propagation techniques in order to retain flexibility in both scheduling and execution.  In this paper we describe the basic temporal propagation services required: (1) determining when it is possible to schedule an item into the network, (2) determining how to update a network (3) determining how to execute a network.

Know when to possibly execute things

Know when possible to schedule things

Estimate several thousand timepoints (5000)

Estimate several hundred timelines (200) long chains - refs

How to update network when get new constraint (includes grounded timepoint)

Can make new predecessors?

Windows shrink? Can make TPs un-open? N log n + e

How to update network when remove constraint

Can only make windows grow, so can make timepoints open

Can make some predecessors possibly not predecessors

How to know open windows for timepoints


Incomplete network – single pairs shortest path from origin to each point

How to execute timepoints (how to know predecessors)

   Compute predecessors – possible list – all open timepoints, such that don’t already know predecessor in other direction

  
Poss predecessors is all tp such that they have a min start time <= its min start and max <= max

How to increment time


Open all points that min start = new now


Fire all points such that max start = new now

Want propagate occasionally to more accurately compute open windows – this happens via having predecessors that are open but not yet firing – occasional propagation will cause these timepoints open intervals to get pushed back

How to answer scheduling questions


Totally ordered subnet


Need to answer if any two TP1 TP2 are such that TS1>= TP1 and TS2<= TP2 

