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{ Abstract b

'erformance bottleneck of parallel computer systems has mostly been 1/0 devices because
of disparity between processor speed and 1/0O speed. Therefore /O node placement strategy
is required such that it can minimize the number of [/O nodes, [/O access time and 1/0
traffic in an interconnection network. In this paper, we propose an optimal distance-k
| embedding aigorithm, and analyze its effect on system performance when this algorithm is
. applied to n x n torus architecture. We prove this algorithm is an efficient /O node placement
using software simulation. IO node placement using the proposed algorithm shows the highest
performance among other I/C node placements in all cases. It is because locations of KO
nodes are uniformly distributed in the whole network, resulting in reduced traffic in the
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-Input
k : distance
VN N= Number of nodes in the system
method : optimal add or optimal no
(perfeé% : either optiﬁal_add or optimal_no)
-Procedure
io= l—n/(2k2+2k+l)-l .
!
Ideal := (2k+2k+1)xi;
curr_row := 0;
curr_col := k;
for j := 1 to n*i do
for 1 := 0 to i-1 do
row{curr] := curr_row;
colcurr] := curr col + @k+2k+Dx!
curr := curr + 1;
curr_row = (curr_row + k) mod n;
curr_col = (curr_col + k + 1) mod n;
for 1 := 1 to n*i do

if (method = optimal no) then
if (rowlllsn AND colll]<Sny then
allocate (row([l], col[l]) node
else if (method = optimal_ add) then
curr_row := row([l];
curr_col := col[l];
if (collll>ny then
if (rowlllsny then
if no iop within distance k from (row{l],n) then
curr_col := n
else skip allocation;
if (rowlll>n )y then
if no iop within distance k from (n, curr_col) then
CuUrr_row := n
else skip allocation;
allocate (curr_row, curr_col) node;

row({l] := (row([l] + k) mod Ideal;
col[l] := (col[l] + k¥ + 1) mod Ideal;
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