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Allocation 1: Original scheduled data-flow graph



vl v2

v4 v6 v10

Allocation 2: Registers inserted
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Allocation 3: Reduced number of registers

v10
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Allocation 4: Same picture as 3, but different layout

c7 c8 cll c9

c9 cl1 cl2 c13 cl4 cl5
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vl v2 vl v3 v3 v4 v3 V6 v3 V5 v10 V5 v2 vl v3 v5 v2 v12 vl
1 ;i ;2 ;1;3 ;li;zl ;1;6 ; ;5 ;‘;7 ;i;a
c3 cl2 c13 c5 c7 c8 cll c9 cl4 cl5 cl c2

cl2
5 4 5 2 3 4 1 3 3
vl v2 v3 V5 v12 v4 v6 v10

Allocation 5: Registers optimized
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vl v2 vl v3 v4 v3 v6 v3 v5 v10 v5 v2 vl v3 v5 v2 v12
1 2 3 4 6 5 7 8
c3 cl2 c5 c7 c8 cl1 c9 cl4 cl5
cla cl5 c¢7 9 c3 8 c5 cl1 cl2
4 2 3 1 3 2 3
Y \ \
4 2-4 13 23 1 " * *
vl v2 v3 v5 v12 v4 v6 v10

Allocation 6: State 5 deleted; v13 deleted
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¥
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vl V2 v3 v5 v12 v4

Allocation 7: Operations allocated to ALU'’s
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Allocation 8: Multiplexers optimized



vliz vl v3 v2 V6 v3 v4 v5
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vl V2 v3 v v12

Allocation 9: Interconnections optimized (?)
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v10



Example Behavior l

V3=V1+V2
V56 =V3-V4

V7 =V3*V6

V8 =V3+V5
V9 =V1+ V7
V11 =V10/V5
V13 =V3

V12 =V1

V14 =V11 and V8
V15 =V12 or V9
V1=V14

V2 =V15
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Schedule - | l

A schedule:

r-3=rl+r2 r8=rl
r/7=r3-r4

r2=r3*rb

r3=r3+r7/

r2=rl1+r2

r7=r6/r7

rl=r3andr7

r2=r2orr8

V1to V15 merged intorlto r8



Datapath - | l

ALU performs +, -, *, /, and, or

TS D D P i

;ALU ri r2 r3 r4 rs ré r7
oy Asoy A Ao Yo g1 asy Aus
r3=rl+r2 re=rl
r’=r3-r4
r2=r3*r5
r3=r3+r7
r2=rl+r2
r7=r6/r7
rl=r3andr7

r2=r2orr8
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Controller - | l

Controller:

0 SO

SO
- s1
Y
- 83
-S4
- S5
- S6
- S7
- S8

SO
S1
S2
S3
S4
S5
S6
S7
S8
SO

NOP 0000000000000000
NOP 0000000000000000
ADD 1111010010000010
SUB 1110000101000100
MUL
ADD
ADD
DIV
AND
OR
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Schedule and Datapath - Il l

r3=rl+r2 r8=rl
r5=r3-r4

r3=r3+r5

r2=rlandr2

r2=r8+r2

r2=r3*r6
r5=r5*r7v
rl=r3orrb

f bAoA

2
4 7

N 5 N5 8 1o»l4 r11 14

ALUY ALU2 (2 (4

e ) |—> . 16 L

rs re rv’ rg
¢'20

L
MRS

i

1V

and or
+ div
*

1718 19
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Controller - 1l l

Controller
0 SO SO NOP NOP 00000000000000000000000
1 SO S1 NOP NOP 00000000000000000000000
- S1 S2 ADD NOP 11100001000100100000010
- S2 S3 SUB MUL
- S3 S4 ADD DIV
-S4 S5 AND OR

- S5 S6 ADD NOP



