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A Sufficient Condition
• Guarantee to correctly repair

Application to TLS:
• Speedup: geometric mean 12p p g
• E×D2 reduction: 20%

ReSlice: Selective Re-Execution of Long-Retired Misspeculated Instr

Contributions II

r the program state

2% over TLS

ructions Using Forward Slicing Wei Liu, University of Illinois 6



Motivation and Contributio
Idea of ReSlice
Architecture Designg
Experimental Results
ConclusionsConclusions

ReSlice: Selective Re-Execution of Long-Retired Misspeculated Instr

Outline

ons

ructions Using Forward Slicing Wei Liu, University of Illinois 7



Initial execution of the task
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New values may induce new ad

“Risky” Load

B ffInitial Execution
…

#1: LD R1 mem[0x0] LD R1

BuffereInitial Execution

…
#2: ST R2 (R1)

…
#3: LD R5 mem[0x20]

ST R2

#3: LD R5 mem[0x20]
…

Problem: Instruction #3
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2 mem[0x10] ST R2 mem[0x20]

LD R5 mem[0x20]LD R5 mem[0x20]

3 is not buffered!
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DiffereDiffere
mem[0
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Guarantee Correct Slice R
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Live I
LD R1 [0 20]LD R1 mem[0x20]

ADD R3, R1, R2
R4 = 0x

R4 = 0x10

ST R3, mem[R4]
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An Example

Ins Buffered Insts
Slice Desc.

ST R3, mem[R4]
x10
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Mult

One slice might corrupt live

#1: LD R4 mem1 Live Ins

#2: LD R3 mem2
[R3]

#3: ADD R1 R3 R4

#4: ST R1 mem3

[R4]
[ ]
[R4]
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Slice 1

Buffered Insts
LD R4 mem1

LD R3 2

ADD R1 R3 R4

LD R3 mem2

ST R1 mem3
Slice 2Slice 2
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BaselineSerial

Simulated Architecture

4 3-issue cores1 3-issue core

Simulated Architecture
• 5 GHz @ 70nm
• Private 16k L1 per core;• Private 16k L1 per core; 
• Main memory latency of 
About 0 75 1 50 Billion
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About 0.75-1.50 Billion 

Methodology

TLS+ReSlice: TLS

4 3-issue cores with TLS and ReSlices with TLS

MB Shared L2MB Shared L2
500 cycles
instructions simulated
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4.5 Reg Live-ins

1.0 Mem Live-ins

2 2 Reg L
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15% Tasks with 2.2 Reg L

1.9 Mem Live

15% Tasks with 
overlapping slices
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Slice Characterization

10.4 instructions
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Performance
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Energy × Delay2

TLS+ReSlice

cf parser twolf vortex vpr G.Mean

n: 20% over TLSn: 20% over TLS
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Generic Architecture for Fo
A Sufficient Condition for c
merge
Improve state of the art TL

• Speedups: 1.12 over TLS, 1
• E×D2 reduction: 20% over TL

Recovering wasted work
• Boost performanceBoost performance
• Energy efficient
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Conclusions

orward slice re-execution
correct re-execution and 

LS on SpecInt
.45 over Serial
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k is a promising approach
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