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Variable Input Gshare Predictor
based on Interrelationship Analysis of Instructions
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Abstract

Branch history is one of major input vectors in branch prediction. Therefore, the proper use of branch history plays
a critical role of improving branch prediction accuracy. To improve branch prediction accuracy, this paper proposes a
new branch history management policy, based on interrelationship analysis of instructions. First of all, we propose three
different algorithms to analyze the relationship: register-writing method, branch-reading method, and merged method.
Then we additionally propose variable input gshare predictor as an implementation of these algorithms. In simulation
part, we provide performance differences among the algorithms and analyze their characteristics. In addition, we
compare branch prediction accuracy between our proposals and conventional fixed input predictors. The performance

comparison for optimal input branch predictor is also provided.
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if (Conditional Branch Instruction)

{

Length_Indicator <= Br RDT(Reg srcl) ( | Br_RDT(Reg src2) |...);
All Br RDT entry << I}

else if (Register Writing Instruction)
Br RDT(Reg dest) <= 1 (| Br_RDT(Reg srcl) | Br_RDT(Reg src2)
[ )

( ...) depends on the number of source operands in the branch

instruction.

J% 2. RW 7|k 4aRlE
Fig 2. Register-Writing Based Algorithm
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if (Conditional Branch Instruction) {
Length_Indicator <= Br RDT(Reg srcl) ( | Br_RDT(Reg src2) |

)
All Br RDT entry << I;

Br RDT(Reg srcl) <= 1 | Br RDT(Reg srcl) ;
Br RDT(Reg src2) <= 1 | Br_ RDT(Reg src2);
()

/

else if (Register Writing
Br RDT(Reg dest) <= Br RDT(Reg srcl) ( | Br_RDT(Reg src2)
| )y

Instruction)

depends on the number of source operands in the

()

branch instruction.

J% 5. BR 7|8t €u2lE
Fig 5. Branch-Reading based Algorithm
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if' (Conditional Branch Instruction) {

Length_Indicator <= Br RDT(Reg srcl) ( | Br_RDT(Reg src2) |
)

All Br RDT entry << I;

Br RDT(Reg srcl) <= 1 | Br RDT(Reg srcl) ;
Br RDT(Reg src2) <= 1 | Br_RDT(Reg src2);
()

/

else if (Register Writing  Instruction)
Br RDT(Reg dest) <= 1 | (
Br RDT(Reg src2) | ... ),

Br_RDT(Reg srcl) |

( -+ ) depends on the number of source operands in the

branch  instruction.

12| 7. Merged €215
Fig 7. Merged Algorithm
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Table 1. Simulation Parameters
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X 4-way )entries, 4K pages, 30
cycle
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Predictor Style gshare

BTB entries 2048(512 X 4-way) entries
RAS entries 8 entries
Extra Branch

3 cycles

Miss-prediction Penalty

16 KB, direct map, 32B line, 1

L1 I-Cache
cycle

L1 D-Cache 16 KB, 4-way, 32B line, 1 cycle

L2 Cache(unified) 256 KB, 4-way, 64B line, 6 cycles
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Memory Latenc .
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