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(A Genetic-Algorithm-Based High-Level Synthesis
for Partitioned Bus Architecture)
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Abstract

We present an approach to high-level synthesis for a specific target architecture - partitioned bus
architecture. In this approach, we have specific goals of minimizing data transfer length and number
of buses in addition to common synthesis goals such as minimizing number of control steps and
satisfving given resource constraint. Minimizing data transfer length and number of buses can be very
important design goals in the era of deep submicron technology in which interconnection delay and
area dominate total delay and area of the chip to be designed. In partitioned bus architecture, to get
optimal solution satisfying all the goals, partitioning of operation nodes among segments and ordering
of segments as well as scheduling and allocation/binding must be considered concurrently. Those
additional goals may impose much more complexity on the existing high-level synthesis problem. To
cope with this increased complexity and get reasonable results, we have employed two ideas in our
synthesis approach - extension of the target architecture to alleviate bus requirement for data transfer
and adoption of genetic algorithm as a principal methodology for design space exploration.
Experimental results show that our approach is a promising high-level synthesis methodology for
partitioned bus architecture.
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Main_Genetic() {
/* Generate an initial population */
Do list scheduling;
For each individual to be generated in the
initial population :
Initialize the list of available FUs for
every c-steps;
Place all nodes in a queue in random
order;
For each node :
Pop one node at a time from the head
of the queue;
Randomly select a FU {from available
list of FUs;
Update FU list;
end for;
end for;

/* Main loop of genetic algorithm =/
For each generation :

For each individual :
Bind_and_Optimize_Bus_and_
Register();

Calculate cost and fitness;
end for,

Save the best individual;

Create next generation by genetic ope-

rations (select, crossover, mutation):

end for:

Postprocess the best individual and

output RT-level result and micro-
operation;

}

Bind_and_Optimize_Bus_and_Register() {
Determine the segment position of each va-
riable;

Assign bus segment(s) to each data transfers
(read, write, bypass);

Optimize bus number using twin latches;

Bind variables to registers and optimize the
number of registers,

}
a8 5. A daelEe] ANs

Fig. 5. Overview of synthesis algorithm.
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Table 1. Data of benchmarks.
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Fig. 8. Convergence of our synthesis algorithm.
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