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● master-slave paradigm on a heterogeneous 
platform

● resources have different speeds of computation 
and communication

● large number of independent, equal-sized tasks



  

Optimal Steady State

● For each processor, determine the fraction of 
time spent computing and the fraction of time 
spent sending or receiving tasks along each 
communication link, so that the (averaged) 
overall number of tasks processed at each 
time-step is maximum.



  



  

Architectural Model

● Node-weighted edge-weighted graph
G(V, E, w, c)

● p = |V|, number of nodes

● Each P
i
 in V represents a computing resource 

of weight w
i
, meaning that node P

i
 requires w

i
 

units of time to process a task

● Each edge e
ij
 : P

i
 -> P

j
 is labeled by a value c

ij
 

which represents the time needed to 
communicate one (data file associated with a) 
task between P

i
 and P

j



  

● A master processor node P
m
, initially holds the 

data for a large collection of independent tasks 
to be executed.

● Each task as being associated with a file that 
contains all the data required for the execution 
of the task.

● Tasks are atomic; their computation or 
communication cannot be preempted.



  

Communication Model

● Full overlap, single-port
● A processor node can simultaneously receive 

data from one of its neighbors, perform some 
(independent) computation, and send data to 
one of its neighbors.

● At any given time-step, there are at most two 
communications involving a given processor, 
one sent and the other received.



  

Results

● General Graph, asymptotically optimal, using 
linear programming

● Tree, optimal in linear time, using a bottom-up 
algorithm bandwidth-centric scheduling



  

Optimal Steady State For General Platform Graph



  



  



  



  



  



  

Bandwidth-centric Strategy for Tree Shaped 
Platforms



  

Star Graph



  



  

Arbitrary Tree Graphs



  



  


