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UCP: ALTERNATE PATH STOPPING CONDITIONS

— Stopping alternate path is crucial to prevent ;-op cache pollution

— When a new H2P branch is detected
— When the alternate path is unlikely to become the correct path

e BTB miss on predicted taken branch on the alternate path
e Weight of each branch on the alternate path is accumulated, high
confidence branches have lower weight.

7‘
Q7
Q’b.WS AW=W1+W2+W3
&% w
(\’ 2

V‘ﬂ W1

o Predicted Path
H2P Brancr}\lternate Path p.-op Cache Prefetching @ISCA’51



UCP

UCP: ALTERNATE PATH STOPPING CONDITIONS

— Stopping alternate path is crucial to prevent ;-op cache pollution

— When a new H2P branch is detected
— When the alternate path is unlikely to become the correct path
e BTB miss on predicted taken branch on the alternate path
e Weight of each branch on the alternate path is accumulated, high

confidence branches have lower weight.
e Non-branch instructions after a branch are counted. Once the
count reaches 64 alternate paths stops in our work
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SIMULATION SETUP

— ChampSim + subset (traces showing = 5% improvement with
ideal u-op cache) of CVP traces (2 FP, 97 INT, 73 Crypto and
134 datacenter trace)
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METHODOLOGY & RESULTS

SIMULATION SETUP

— ChampSim + subset (traces showing = 5% improvement with

ideal u-op cache) of CVP traces (2 FP, 97 INT, 73 Crypto and
134 datacenter trace)

— Intel Alder Lake like microarchitecture

— We execute 100M instructions, 50M warmup and 50M to collect
stats

— 1 cycle penalty for switching from p-op cache to L1l cache
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CONCLUSIONS

— FTQ fails to hide L1l miss latency on branch miss

— Focusing only a few but critical instructions can provide better
performance

— UCP focus on critical instructions after a H2P branch
— Still space for improvement in optimizing p-op cache
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BACKUP SLIDES[BTB BANKING]

UCP reuses the BTB by doubling the number of BTB
banks (from 16 to 32)

Each cycle we determine the banks to be accessed

By default, demand requests are given priority to access
the conflict banks

UCP keeps a 3-bit saturated counter which is incremented
every time the alternate path is delayed

When the counter saturates, the alternate path is given
priority for the conflict banks in that cycle

The counter resets next cycle
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