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Abstract Separation between computation and communication in system design allows the system
designer to explore the communication architecturce independently of component selection and mapping.
In this paper we present an iterative two-step exploration methodology for bus-based on-chip
communication architecture and memory allocation, assuming that memory traces from the processing
elements are given from the mapping stage. The proposed method uses a static performance estimation
technique to reduce the large design space drastically and quickly, and applies a trace-driven
simulation technique to the reduced set of design candidates for accurate performance estimation. Since
local memory traffics as well as shared memory traffics are involved in bus contention, memory
allocation is considered as an important axis of the design space in our technique. The viability and
efficiency of the proposed methodology are validated by two real-life examples, 4-channel digital video
recorder (DVR) and an equalizer for OFDM DVB-T receiver.

Key words @ design space exploration, on-chip bus, memory allocation
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Select_Architecture (Initial_Arch, Sched, Mem_Trace)
arch_list=> Initialize(Initial_Arch)
while (true) do

Num_Qualified 1st=0
// 1% pruning step
for each arch, € arch_list, i=1,2, ,N, do
Bus_Protocol_Synthesis(arch;)
Do_Performance_Estimation(arch,, Sched, Mem_Trace)
end for
Best_Exe_Time = Find_Best_Exe_ Time(arch_list)
for each arch, € arch_list, i=1,2, ,N,, do
if ((arch,> Exe_Time - Best_Exe_Time)
/ Best_Exe Time > ESTIMATION_ERROR) then
arch_list->Delete(arch,)
else
Num_Qualified 1st = Num_Qualified Ist+1
end if
end for
if (Num_Qualified _1st > MAX_ARCH) then
for each arch;, € arch_list, i=1,2, ,N,,do
if (i > Num_Qualified_Ist) then
arch_list>Delete(arch,)
end if
end for
end if
// 2" pruning step
Prev_Seed Arch = Curr_Seed Arch
for each arch; € arch_list, i=1,2, N, ,do
Do_Trace_Driven_Simulation(arch,, Sched, Mem_Trace)
if (Curr_Seed_Arch-> Exe_Time < arch;> Exe_Time) then
Curr_Seed_Arch = arch,
end if
end for
// check the termination condition

if ((Curr_Seed Arch->Exe_Time <= Prev_Seed_Arch->Exe_Time) or
(Curr_Seed_Arch—>» Num_Bus == Curr_Seed_Arch->Num_Pe)) then

Quit_Exploration( );
end if

Generate_Architecture_Candidates(arch_list, Curr_Seed_Arch)
end while

41: end Select Architecture
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