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Figure 2.89 Transition diagram for the LR(0) automaton for the grammar of Figure 2.85.
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✔ shift-reduce
conflict

1

S->A.{$}

S

B->x.{b$}

S

2

5

7S

a

4S

6S

8S

S0

S

3S
S->.A{$}
S->.xb{$}
A->.aAb{b$}
A->.B{b$}
B->.x{b$}

A->a.Ab{b$}
A->.aAb{b$}
A->.B{b$}
B->.x{b$}

A

a

B

b

A->aAb.{b$}

A->aA.b{b$}

A->B.{b$}

x
B

A x

S->xb.{$}

B->x.{b$}
S->x.b{$}

b

Figure 2.96 The SLR(1) automaton for the grammar of Figure 2.95.
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S1

12

S->A.{$}

5

S2 S

10

B->x.{b}

S

S->xb.{$}

S

S->x.b{$}

b

S

b

A->aAb.{$}

A->aA.b{$}

6S

8S

3

7S

A->B.{b}

9S

A->B.{$}

4S

B->x.{$}

S->.A{$}
S->.xb{$}
A->.aAb{$}
A->.B{$}
B->.x{$}

A->a.Ab{$}
A->.aAb{b}
A->.B{b}
B->.x{b}

a

A->a.Ab{b}
A->.aAb{b}
A->.B{b}
B->.x{b}

A->aA.b{b}

A->aAb.{b}

A

a a

B B x

A
x

x B

A

b

Figure 2.97 The LR(1) automaton for the grammar of Figure 2.95.
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Figure 6.22 Possible structure of an activation record.
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356 SECTION 6.3 Routines and their activation
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b. After calling    . Ra. Before calling    . R

Figure 6.30 Calling a routine defined by the two-pointer routine descriptor D.
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local variables
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old FP

Figure 6.45 Two activation records on a stack.
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Instruction Actions

Load_Const c,Rn Rn:=c;
Load_Mem x,Rn Rn:=x;
Store_Reg Rn,x x:=Rn;

Add_Reg Rm,Rn Rn:=Rn+Rm;
Subtr_Reg Rm,Rn Rn:=Rn-Rm;
Mult_Reg Rm,Rn Rn:=Rn*Rm;

Figure 4.22 Register machine instructions.
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Add_Reg R ,R :m n Subtr_Reg R ,R :m n
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c Load_Mem  ,R :nLoad_Const  ,R :n x

Figure 4.28 The abstract syntax trees for the register machine instructions.
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240 SECTION 4.2 Code generation
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Figure 4.42 AST of the sample basic block.
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254 SECTION 4.2 Code generation
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Figure 4.43 Data dependency graph for the sample basic block.
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SUBSECTION 4.2.5 Code generation for basic blocks 255
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Figure 4.44 Cleaned-up data dependency graph for the sample basic block.
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256 SECTION 4.2 Code generation
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b I1

c

Load_Mem b,R1

Add_Reg I1,R1

Add_Mem c,R1

Store_Reg R1,x

x

Figure 4.49 Rewriting and ordering a ladder sequence.
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Rm

Rm

Rm

Mult_Scaled_Reg   ,R ,R*#8 multiply scaled register cost = 5

R

Add_Scaled_Reg   ,R ,R#7 add scaled register cost = 4

R

#6 m multiply registers cost = 4

R

Mult_Mem    ,R#5 multiply from memory cost = 6

R

#4 Add_Reg R ,R1 add registers cost = 1

R

Add_Mem    ,R#3 add from memory cost = 3

R

Load_Mem    ,R#2 load from memory cost = 3

R

Load_Const   ,R#1 load constant cost = 1

R

cst

+

+

*

*

+

R

R

R

R

R

R *

*

mem

mem

mem

cst

cst
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mem

mem
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Mult_Reg R ,R

m

m

#7.1

#8.1

Figure 4.60 Sample instruction patterns for BURS code generation.
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->mem
#2->reg

->cst
#1->reg

#1->reg
->cst

->mem
#2->reg

#4->reg
#7->reg

#6->reg
#7.1
#8->reg
#8.1

#5->reg
#6->reg
#7.1
#8.1

a8

4

b

+

*

*

Figure 4.69 Label sets resulting from bottom-up pattern matching.
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#7.1
#8->reg @9

#7.1
#8.1

#4->reg @13

#5->reg @7

->cst @0
#1->reg @1

->mem @0
#2->reg @3

#1->reg @1
->cst @0

->mem @0
#2->reg @3

✔

✔

✔
✔

✔

✔

*

*

✔

Figure 4.71 Bottom-up pattern matching with costs.
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S00 = {}
S01 = {→cst@0, #1→reg@1}
S02 = {→mem@0, #2→reg@3}
S03 = {#4→reg@0}
S04 = {#6→reg@5, #7.1@0, #8.1@0}
S05 = {#3→reg@0}
S06 = {#5→reg@4, #7.1@0, #8.1@0}
S07 = {#6→reg@0}
S08 = {#5→reg@0}
S09 = {#7→reg@0}
S10 = {#8→reg@1, #7.1@0, #8.1@0}
S11 = {#8→reg@0}
S12 = {#8→reg@2, #7.1@0, #8.1@0}
S13 = {#8→reg@4, #7.1@0, #8.1@0}

Figure 4.74 States of the BURS automaton for Figure 4.60.
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S01
- S03 S05 S03 S09 S03 S09 S03 S03 S03 S03 S03 S03 S09
S13

�
�
�
�
�
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S01 S04 S06 S04 S10 S04 S12 S04 S04 S04 S04 S04 S13 S12
S02
- S07 S08 S07 S11 S07 S11 S07 S07 S07 S07 S07 S11 S11
S13

��
�
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�
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Figure 4.76 The transition table Cost conscious next state[].
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S01 S02 S03 S04 S05 S06 S07 S08 S09 S10 S11 S12 S13
cst -- -- -- -- -- -- -- -- -- -- -- --
mem -- -- -- -- -- -- -- -- -- -- -- --
reg #1 #2 #4 #6 #3 #5 #6 #5 #7 #8 #8 #8 #8

�
�
�
�
�

Figure 4.77 The code generation table.
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