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Abstract Modern processors are acquiring deeper pipelines as their clock frequencies grow higher, leading to large
misprediction penalties. Not all instructions flushed on misprediction, however, are wrongly executed; there are in-
structions independent of control flow. Not flushing such instructions and leaving them for continued execution will
reduce misprediction penalty. This paper proposes a speculation scheme which continues execution of instructions
on misprediction instead of flushing them. The results of instructions independent of control flow may be used for
branch prediction and value prediction, and help execution of correct path. The evaluation showed that with an
addition of small amount of Hardware, the proposed scheme will increase IPCs by average of 3.8%(12SPECint2000,

SPECint2006 and MediaBench.
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for (col = 0; kilcol] != ’\0’; col++) {
if ( ! isgap(kilcoll) ) {
canonsi[ri] = reflcol] ? 1 : 0;

ri++;
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Pipeline 20 stages: 1 predict, 3 fetch, 4 rename, 2 dis-
patch, 2 issue, 3 register read, 1 execute, 3
register write, 1 retire. 15 minimum branch
misprediction penalty.

Fetch 4 instructions (up to 1 taken branch)

Issue int:4, fp:2, mem:2

Isuue queue int:128, fp:64, mem:64

Register file int:256, fp:128

Memory hierachy | 64KB, 4-way associative, 3-cycle instruction
and data caches. 4MB, 8-way associative,
12-cycle L2. 150-cycle main memory.
10-branch history 32K-entry gShare. 4K-
entry 4-way associative BTB. 32-entry RAS.
16-bank, 16-entry per bank.
reusability table.

Branch predictor

BRB 32-entry
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