
The Power5 scans fetched instructions for
branches (BP stage), and if it finds a branch,
predicts the branch direction using three
branch history tables shared by the two
threads. Two of the BHTs use bimodal and
path-correlated branch prediction mecha-
nisms to predict branch directions.6,7 The
third BHT predicts which of these prediction
mechanisms is more likely to predict the cor-

rect direction.7 If the fetched instructions con-
tain multiple branches, the BP stage can pre-
dict all the branches at the same time. In
addition to predicting direction, the Power5
also predicts the target of a taken branch in
the current cycle’s eight-instruction group. In
the PowerPC architecture, the processor can
calculate the target of most branches from the
instruction’s address and offset value. For
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Figure 3. Power5 instruction pipeline (IF = instruction fetch, IC = instruction cache, BP = branch predict, D0 = decode stage
0, Xfer = transfer, GD = group dispatch, MP = mapping, ISS = instruction issue, RF = register file read, EX = execute, EA =
compute address, DC = data caches, F6 = six-cycle floating-point execution pipe, Fmt = data format, WB = write back, and
CP = group commit).
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Figure 4. Power5 instruction data flow (BXU = branch execution unit and CRL = condition register logical execution unit).


