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=
MMX: MMX instruction execution unit
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JEU: Jump execution umt
FEU: Floating-point execution unit
BTB/BAC IEUJEU MIU: Memory interface unit
RS: Reservation station
—> FEU ROB: Reorder buffer
RRF: Reurement register file
—» MIU RAT: Register alias table

ID: Instruction decoder
MIS: Microinstruction sequencer

e |
RS IFU: Instruction fetch unit
RAT = BTB: Branch target buffer
BAC: Branch address calculator
ROB & ) y
Allocator I RRF

Figure 7.1. P6 Microarchitecture Block Diagram
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Figure 7.2. P6 Pentium Pro System Block Diagram.



Figure 7.3: P6 Product Packaging.
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Figure 7.5: Branch Misspeculation Recovery.

Normal operation, front end speculatively
fetching and decoding 1A-32 instrs, renaming,
and streaming pops into out-of-order (000)
core.

000 core detects mispredicted branch,
instructs front end to flush and begin
refetching. OOO core continues executing
and retiring pops that were ahead of the
mispredicted branch, until core drains.

Front end has flushed, refetched from
corrected branch target. New pop stream has
now propagated through rename, ready to
enter OOO core. But core hasn’t finished all
pops present when bad branch was detected.
Stall front end, continue draining OOO core.

00O core has drained; retire bad branch,
flush rest of QOO core.

Normal operation, front end speculatively
fetching and decoding IA-32 instrs, renaming,
and streaming pops into the out-of-order core.
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Figure 7.6: Front-End Pipe Staging.
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Figure 7.7 Virtual to Linear to Physical Addresses.
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l New history 1, 1000

1001
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Two processes occur in parallel:

I. The new history is used to access the pattern table to get the new prediction bit. This prediction

Figure 7.8: bit is written into the BTB in the next phase.
Yeh's
Algorithm. 2. The old history is used to access the pattern table to get the state that has to be updated.

The updated state is then written back to the pattern table.



Figure 7.9:
Simplified
BTB Block
Diagram.
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Macro-instruction bytes from IFU
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rront-cad Instruction buffer
control
Instruction buffering Branch
and steering logic logic
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= Decoder Decoder Decoder
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s Six-entry pop queue

Figure
7.10: 1D Output queue
Block

Diagram.

Up to 3 pops issued to RAT/ALL
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Figure 7.11. Basic RAT Register Renaming.
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Figure 7.12: RAT Block Diagram.
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Figure 7.13: RAT new PDst Overrides.

PDsts

5
— 55—

Note: Only one source
renaming shown here.
There are actually two
source ports (Src | and Src 2).



Figure 7.14:.
Execution Unit
Data Paths.

RAT
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RS network _
Writeback bus 0

Note: Only one source shown per RS port.
The other source is identical to what is shown.
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