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Run-time Memory Optimization Algorithm for the DDMB Architecture

T

Jeonghun Cho' - Yunheung Paek™ - Soohyun Kwon

ABSTRACT

Most vendors of digital signal processors (DSPs) support a Harvard architecture, which has two or more memory buses, one for
program and one or more for data and allow the processor to access multiple words of data from memory in a single instruction cycle.
We already addressed how to efficiently assign data to multi-memory banks in our previous work. This paper reports on our recent
attempt to optimize run-time memory. The run-time environment for dual data memory banks (DDMBs) requires two run-time stacks to
control activation records located in two memory banks corresponding to calling procedures. However, activation records of two memory
banks for a procedure are able to have different size. As a consequence, dual run-time stacks can be unbalanced whenever a procedure is
called. This unbalance between two memory banks causes that usage of one memory bank can exceed the extent of on—chip memory area
although there is free area in the other memory bank. We attempt balancing dual run-time stacks to enhance efficiently utilization of
on~chip memory in this paper. The experimental results have revealed that although our algorithm is relatively quite simple, it still can
utilize run-time memories efficiently; thus enabling our compiler to run extremely fast, yet minimizing the usage of run—time memory in
the target code.

Key Words : Run-time environment, DSP, dual data memory banks, compiler, on-chip memory
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Input:

DOMB RZ=0IAMQ] SHEHY OI=Z

2l =Az

EAT

Qutput: Balanced EAT
algorithm: MakeBalancing
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q = sort(p);

ru.al node «— NULL;
current bf =0; // Current BF
for all activation records ¢; in ¢ do

E = 0; /] A set of assigned edges in EAT.
L = findLeafNodes(EAT); // A set of leaf nodes in EAT.
caleulate.BF(EAT),
while (L !=¢)
{ = find a node with maximum BF in L;
p +— path from root node to [;
// descending sort for each activation record

// of the found path

/ / Balancing the found path
— 0

/ Set of assigned node

if (¢; is not an element of A)

LaslE 417

// The node to recalcuate BF

if ((current bf > 0} and (size(Xq,) > size(Yy,)))

swap(Xq,; Yo, );
if ((recal_node equals to NULL)

or (gs is not descendent of recal_node))

recal node «— gy
end if
end if

if ((current. bf < 0) and (size(Xy,) < size(

swap(Xq;, Yq,
if ((recal.node equa]s to NULL)

or {g; is not descendent of recal.node))

recal_node — ¢;
end if
end if
A~ AUgs;
end if
currentbf = currentbf + bf of (Xq,, Y Qs)

// To fix assignment

end do

// Recalculate BF using 5
recale. BF_of_subtree(S);
L+ L-{i}

36 end while
end algorithm
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fun2 fun2 fun2 fun2 fun2
@1 | | | @1 | 2.1} |
fun3 fun3 fun3 fun3 fun3
@n | I ! ! 21 |
fund fund fund fund fund
(108) | | I I
fun5 funs fun5 funs fun5
(a) Greedy algorithm without sorting
root root root root root
@1 | | w2 | a2 | 1.2 |
fun1 fun1 fun1 funt fun1
@1 | | | (1.2) | (1.2) |
fun2 fun2 fun2 fun2 fun2
@ | | | [} a2y
fun3 fun3 fun3 fun3 fun3
@n | | | I I
fund fund fun4 fun4 fund
(105) | 008) | (o) | 05) | (0.5 |
funs fund funs funb funs

(b) Greedy algorithm with sorting
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EE ?ﬂ—l:}

root
@ |
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