Mechanisms: Run-time and Compile-time
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The Conditional Branch Problem

« Why? Because there are pipelines. (Note (HEP) ) D
* Mechanisms to solveit 1\5%?\,\([, ] (
—~ Delayed branch T bou_t g) - o t |\
’(\ " i 6/]%

— Take both paths »— S T
— Eliminate branches (predication, compound predlcates)
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— Expose branch pre ctlon hardware to the software \ o\ m \ff Tl
— Wish branches \ e ) )
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[nstructions Per Cycle

Overall Performance (aggressive core)
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Trace Cache Fetch Mechanism




Trace Cache Issues
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Enlarging Basic Blocks
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Block-Structured ISA

%4
-{Stephen Melvip (PhD, Berkeley,/1991
== Eric Hao (PhD, Michigan, 1997)
== JSC paper, Melvin and Patt, 1989

== ISCA paper, Melvin and Patf, 1991
-- Micro-29, Hao, Chang, Evers, Pati, 1996

+« The Atemic Unit of Pracessing

+ Enlarged Blocks

+* Savings on Register Pressure

+ Faulting Branches, Trapping Branches

= Serial Execution on Exception

« Comparison to Superblocks, Hyperbiocks
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Wish Branches

 Compile-time and Run-time

o At compile time:
— Does predication even make sense
— If no, regular branch and branch prediction
— If yes, mark wish branch and defer to run-time

o Atrun time:
— Prediction accuracy low: predicate
— Prediction accuracy high: branch predict



