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L1 D-Cache access

Figure 03-02.

EX, Mem and WB

Back-end

L2 Cache access
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3
SO | st |s2 | s3 s4 | S5 | s6 Integer (2 pipes)
IF and ID s4 | s5| s6|s7|s8 Floating-point
. (2 pipes)
Front-end sa | ss| s6| s7| ss|so [si0]si1]s12
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PNV

t to+l  te+t2  tyt+3 te+t4  ty+5

At time t, the four instructions are in stage SO.
All four are in S1 at time t, + 1 and in S2 at t, + 2. New instructions fill stages SO and S1.

At time t,+ 4 i/ passes to the back-end. i2 remains in S3; i3 and i4 remain in S2. No new
instructions are fetched.

At time t,+ 5 i2 passes to the back-end. i3 and 4 pass to S3. The instructions in S1 and SO can
progress and new instructions are fetched.

Figure 03-03.

At time t,+3 only 7/ and i2 pass to S3. i3 and i4 remain in S2. No new instructions are fetched.
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Fetch/Decode Issue/Execute Retire unit
(Front-end) (Back-end) (Commit)

Instruction pool
(window and ROB)

Converte Art Figure 03-06.
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If “cond. expr” then S1 else S2

p = Cond. expression

p = Cond. expression

T F
Sl.p
S1 S2 S2.~p
R —
(a) (b)

Figure 03-08.
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Figure 03-09.

(b) Instruction Format

Instruction 2 Instruction 1 Instruction 0 Template
(41 bits) (41 bits) (41 bits) (5 bits)
(a) A 3-instruction 128-bit bundle
Ocode | Register 1 | Register 2 | Register 3 Predicate
14 bits 7 bits 7 bits 7 bits 6 bits
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~ - L1 instruction cache
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ILoad x[i]

Use x[i]

Store x[i]

Iter. i

Tter. i+1

Tter. 1+2

Figure 03-11.

Store x[i]
Use x[i-1]

Load x[i-2]
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Load x[i]

Use x[i]

e Store x[i]

(@
Figure 03-12.

Time

(b)




