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Instruction Scheduling Algorithm for
Register File Connectivity Clustered VLIW Architecture
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(Institute o f Microelectronics, Tsinghua University, Beijing 100084)

Abstract  Generally VLIW (Very Long Instruction Word) processors are implemented as bus-
connectivity clustered architecture, in which the function units in a cluster only access the corre-
sponding local registers and different clusters are connected by buses. This architecture can avoid
aggressive growing of delay, area and power in full-connectivity VLIW processors when function
units increase. However, performance degradation is induced by its copy operations and latency
of communications between clusters. This paper presents a new clustered architecture, in which a
register file is used to connect all the clusters so as to turn copy and latency away. This paper also
gives instruction scheduling algorithm to improve the performance. The experimental results in-
dicate that this new architecture under the help of this scheduling algorithm shows only 13% per-
formance degradation and little code size increase in average compared with those of fully connec-

tivity VLIW architecture, which prevails that of bus-connectivity clustered VLIW architecture.
Keywords VLIW; instruction scheduling; register file
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procedure CheckResConf(i, j) return BOOL
i: in integer || Number of cycle
j: in integer | | Number of Cluster
opsli][j]: set of operations in Cycle i and Cluster j
begin
|| Check source operands conflict
while not all source operands checked do
begin
if at least two corresponding source operands of ops[i][j] are
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return TRUE;
end;
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for each 0p2 in ops[k][j] do
if both destination operands of opl and 0p2 are global regis-
ter & & k+op2. latency==i+opl.latency then
return TRUE;
end;
end;
end;
return FALSE;
|| CheckResConf
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