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INTRODUCTION - code generation
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Phase 3 - Runtime Code Insertion
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Phase 4 - Monitoring and Tuning

- - RPG2 repeatedly tunes the prefetch distance based on the IPC collected
prefetch distance at runtime until it finds the optimal prefetch distance.
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- stage 3: binary search within this interval to identify
0 20 40 60 80

prefetch distance prefetch distance a Iocal Optl mum

Also support rolling back to the original code if the performance
measurement result shows that prefetch is harmful to performance.

RPG2

- a pure-software system that operates on running C/C++

programs, profiling them, injecting prefetch instructions, and
then tuning those prefetches to maximize performance EVALUATION

- can provide a comparable speedup to the best profile-guided

prefetching insertion compilers Performance
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THE DESIGN OF RPG2
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phases 1. Profile (§3.1) 2. Build new binary (§3.2) | 3. Insert code (§3.3) 4. Tune (§3.4-3.5)

Phase 1 - Profiling Other measurements

- use perf’s Processor Event-Based Sampling (PEBS) event

MEM LOAD RETIRED.L3 MISS/ppp to identify LLC misses '
Phase 2 - Code Analysis & Generation _
- prefetch catagories |
support loads that fall into these three categories, but these patterns _
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general enough to match many code patterns absolue distance from optimal prefetch distance duration of profiling phase
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alj] alj+d] direct access using inner loop induction var

[f(b[j+d]) ] indirect access using inner loop induction var
alf(olil)+31  alf(bli+d])+]] indirect access using inner and outer loop induction var
RPG2 exec (s) 7.6 7.9 7.8 8.5 8.6 7.9 8.8

d: prefetch distance, f().data dependency chain from the load of b[ ] to the demand load that needs to be prefetched - - - - -
BOLT (ms) 30.3 28.4 28.6 29.1 27 .2 32.0 26.4

- backwards slicin
9 code insert (ms) 3.9 3.3 3.1 3.4 3.3 3.0 2.9

to prefetch for indirect memory accesses, RPG2 needs to compute the
: . . 1x pd edit 1.2 1.1 1.4 1.4 1.2 1.1 1.1
address for prefetching. The detection algorithm computes the backward X Pd edit (ms)

slice starting at the demand load that causes the most LLC misses in the 11.1 11.3 1.5 12.7 1.4 8.8 2.
function.
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