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Instruction Fetch Bottleneck in Server Workloads
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Instruction Fetch Discontinuities Eliminating Fetch Discontinuities
Control flow is not continuous Intuition: Instruction access sequences repeat
\f?l « Because code traversals repeat
X|J Z
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C K| ° Branc_hes Exploit repetition of instructions accesses
b .  Function calls - Record sequence of instruction accesses
H « Library calls  Find previously recorded sequence
cache « Prefetch sequence from LLC to L1-I
blocks M
S o Problem: Prohibitively large history storage
Integrating Instruction History into Modern Servers Server Cores Execute Same Code
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— | Cores run same application 90% of L1-I accesses to
Excessive per-core instruction history size for lean cores! > Same history common sequences
Sharing History Among Server Cores Result Highlights
Our Proposal: @ Per-Core m Shared
Shared History Instruction Fetch 1.5 -
Goal . | .. | | Performance
* Eliminate history replication | RS KECiEN KCG) KU ISV 1.4 - * Almost as good as
Core | Core | Core | Core | Core o per-core hiStOI"Y!
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°* One core records, Core | Core | Core | Core | Core 8_ 17
all cores replay history Core | Core | Core [ Core | Core v Storage
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