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Abstract

Precise branch predictor has a profound impact on system performance in modern processor
architectures. Recent works show that prediction latency as well as prediction accuracy has a
critical impact on overall system performance as well. However, prediction latency tends to be
overlooked. In this paper, we propose Branch Pre-Prediction policy to tolerate branch prediction
latency. The proposed solution allows that branch predictor can proceed its prediction without any
information from the fetch engine, separating the prediction engine from fetch stage. In addition,
we propose newly modified BTB structure to support our solution. The simulation result shows that
proposed solution can hide most prediction latency with still providing the same level of prediction
accuracy. Furthermore, the proposed solution shows even better performance than the ideal case,
that is the predictor which always takes a single cycle prediction latency. In our experiments, IPC
improvement is up to 11.92% and 5.15% in average, compared to conventional predictor system.
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Fig. 1. Branch Pre-Prediction
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Table 1. Simulation Environment

Processor Core

Issue width 8 instructions
ROB, issue queue 64
Load-store queue 32

Commit width 8 instructions

Fetch Unit
Fetch width 8 instructions
Fetch Queue 16
Pre-Prediction queue 8

Branch Target Buffer 1024 sets, 4 ways

Return Address Stack 32 entries

Mis-prediction penalty 9 cycles

Fast branch predictor Blmodal, 1 K bits

Main branch predictor TAGE, less than 32 KB

Main predictor latency 3 cycles
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Table 2. Branch Prediction Accuracy
164 175 176 181 186 197 252 254 255 256
. ) average
gzip vpr gce mcf crafty parser eon gap vortex bzip2
br 1 cycle 96.2 90.96 97.87 96.21 97.28 97.6 98.31 98.98 99.95 97.9 97.126
BB 1 cycle 96.2 90.94 97.84 96.22 97.26 97.58 98.31 98.98 99.95 97.9 97.118
BB override 96.2 90.93 97.84 96.21 97.26 97.68 98.31 98.97 99.95 97.9 97.115
Pre-Prediction 96.2 90.93 97.82 96.21 97.26 97.68 98.31 98.96 99.95 97.9 97.112
BB1: BB1:
cmplt r18,r20.r24 cmplt r18,r20,124
Idg_u r31,0(r30) Idg_u r31,0(r30)
ldg_u r31,0(r30) ldg_u r31,0(r30)
beq r24,BB4 beq r24,.BB4
| |
4
BB2: BB4: BB2: BB4:
ldg_u r31,0(r30) cmplt r18,r7,r24 ldg_u r31,0(r30) cmplt r18,17,r24
ldg_u r31,0(r30) |dg_u r31,0(r30) lda_u r31,0(r30) ldg_u r31,0(r30)
lda_u r31,0(r30) |dq_u r31,0(r30) ldg_u r31,0(r30) Idg_u r31,0(r30)
beq r24,.BB10 beq r24,BEB10
| |
' l l ' | l
BB3: BB3:
stb r23.0(r2) stb 123.0(r2)
bne 22,683 bne 122,663
(a) (b)
T2 4. 7HEEs ofx|
Fig. 4. Aliasing Example
v, wA2 02 "Pre-Prediction’ & BB _SAZHE AHEEH  FAvh AMgErh adoR BB3Y] #7] HBE dSEI
3, 2 =RelA AN, eHglolt Ves A8e HdE 93 ¥ B dE} A Ak SRR, ol g dY
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9] 7%, BB39 £7] HEoE 53] 93l BB3Y A& 7F A gick o, WEle] Agje] sFe] wipojA] 1 dg)
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