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+ High end Color laser Printers

¢ Network Routers (Cisco)
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Data Cache Data Cache ALU operations
1st half 2nd half

FA, ALU, branch tgt.  Tag Check - data
ICache Fetch comp.. condix eval ::a%,he hit detect

Inst. First: PC select RegFetch, lcache hit
start 1Cache Fetch detect, hazard detect
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Inst. 2nd: finish
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Inst. Z2nd: finish
ICache Fetch

Inst. First: PC saelect
start ICache Fetch
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1 ALU operations
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Cache

FA, ALU, branch tgt.
comp., condix eval

egFetch, lcache hit
detect, hazard detect

Tag Check - data
cache hit detact
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LW R1 IS RF EX DF DS T € 1M M
ADD R2, R1 IS RF | stall | stall kaEX DF DS
SUB R3, R1 IF IS | stall | stall &(F /-EX DF
OR R4, R1 IF | stall | stall \S / RF EX
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ALUSIiEB9ERIES44: EX/DF, DF/DS, DS/TC, TC/WB
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EX/DF DF/DS  DS/TC  TC/WB

IFi IS ¢ RFOI|||EX ¢ DF i DS i TC i WB
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Cadind TR
1 2 3 4 b B T 8 9
TIIET IF | IS | RF | EX | DF | DS | TC | WB
IER1R IF | IS | RF | EX | DF | DS | TC | WB
gi= stall | stall | stall | stall | stall | stall | stall
/ HiE stall| stall| stall| stall| stall | stall
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Add., Sub 4 3 U,S+A A+R,R+S
Multiply 8 4 U, E+M,M,M M,N,N+A,R
Divide 36 35 U,A,R D3 D+A,D+R,D+A,D+R,A,R
Square root | 112 111 U,E,(A+R)198, A R
Negate 2 1 U,S
Absolute 2 1 U,S
FP Compare | 3 2 UAR
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Clock cycle
Operation [ssue/stall [} 1 2 3 4 5 & 7 B 9 10 11 12
Add |szue L S+A  A+R R+S
Multiply |ssue L M M MM N ON+tA R
[z5ue L M MM M N N+tA R
Clock cvele
Operation Issue/stall 0 1 2 3 4 5 [ 7 B 9 m 11 12
| Add lsale U S+A  A+R R4S
Dhivide tall L A R [ [ K [ [ o K D D
[sae L A R D D D D D D B (]
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Clock cycle

Operation Issue/stall 0 1 2 3 4 5 6 7 8 9 10 11 12
Multiply  Issue U E+M M M M N N+A R
Add Issue U S+A A+R R+S

[ssue U S+A A+R R+S

Issue U S+A A+R R+S

Stall U S+A A+R R+S

Stall U S+A A+R R+S

[ssue 8] S+A A+R R+S

[ssue U S+A A+R R+S
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Clock cyele
Operation  Issue/stall 25 216 17 28 29 30 31 32 33 KL 35 36
Drvide 1s5ued D D D D D D+A D<K DA ID+RK A R
cyvele O
Add [ssue U 5-A A+E E+5
[=zue [ 5=A A-E E+5
Stall U 5+4 A+R ER+5
Stall u 5+A  A+R  E+5
Stall u 5+A A=R ER+%
Stall U “+A A+R E+5
Stall ) 5+A A=K E+5
Stall U §~A A+E E+%
Issue L) 2+A AR
[=zue u S=A
[=zue U
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“The more we study, the more we discover
our ignorance.”

by Percy Bysshe Shelley
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