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A Light-weight Efficient Value Prediction Mechanism

DAISUKE 11ZUKA,"8 NIKO DEMUS BARLI, 1 SHUICHI SAKAItt
and HIDEHIKO TANAKA*t

Value prediction is a technique to extract parallelism by predicting values and speculatively
resolving true data dependencies among instructions. Various value prediction mechanisms
have been proposed in the past and many of them employ sophisticated methods to achieve
higher prediction accuracy. However, these methods are still not considered sufficiently feasi-
ble since they require large amount of hardware and impose high access latency, especially for
Value History Table (VHT). This paper proposes a mechanism to reduce the requirements for
VHT entries, by statically classifying instructions that are unlikely useful for prediction and
exclude them from prediction targets. Using the mechanism, it is shown that we can achieve
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similar prediction benefits with smaller size of VHT.
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addq $1,1,$2
stq  $3,0(%2)
and  $2,0xff,$4
cmple $4,2,$5
bne $5,L1

0O 7 BRONLY ODOOO
Fig.7 Example code of BRONLY.
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Fig.8 Data flow graph of Fig.7.
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A 1dah t1,-1(gp) <subroutine>:
B 1ldq t12,26880(t1) G 1ldah gp,8190(t12)
C 1dq t12,-32192(gp) H 1da gp,-16496(gp)
D jsr ra,(t12),12018£d10 <subroutine> I 1lda sp,-112(sp)
E 1dah gp,8190(ra) J stq ra,0(sp)
F 1lda gp,-16988(gp) ce.
09 0OOOOOOO K 1ldgq ra,0(sp)
Fig.9 Example code of caller function. L ret zero,(ra),O0xl
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bne $1,L1
mov  $2,%$4
C br L2
L1:
D mov $3,%4
L2:
E subq $4,1,$5
F and $5,0xff,$6
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Fig.11 Example code of MULSRC.
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Fig.12 Control/Data flow graph of Fig. 11.
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Table 1 Choosing method of prediction exclusion
instruction.
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Table 2 Processor model.

ISA Compaq Alpha compatible
Inst. Latency Load 1 (for addr. calc), Other 1
Phy. Reg 64bit x 80
ROB 64 entries
Pipeline 11 stages
Fetch Decode
Issue Retire Max 4 insts/cycle
Retire width 4
Res. Station 20 entries
LSQ 20 entries
EU ALU x 4, LSU x 2
BTB 1024 entries, 2 way

Branch Pred.
Ret. Addr. Stack
Icache
DcacheL1
DcacheL2

VHT No tag, read 8 ports, write 4 ports,
5bit counter, 128/256 entries

gshare, 4k entries

20 entries
Block 16 B, 1k entries, 2 way, latency 2
Block 64 B, 256 entries, 2 way, latency 2
infinite size, latency 6
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