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Instruction Selection



Our Architecture

(arithmetic instructions operate on registers)



Our Architecture



Pseudo-ops



Instruction Tree Patterns
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(rule numbers for reference later on)
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Instruction Tree Patterns
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Example

r1 <- r0 + a

(pattern 7)

r2 <- r1 + FP

(pattern 1)

r3 <- M [r2+0]

(pattern 12)



Individual Node Selection

Covering of tree yields sequence of instructions (“inside out/bottom-up”)

No register allocation yet



Tiling not unique

r1 <- M[fp + a]

(pattern 9)



Code resulting from yet another tiling



Node Selection



Optimal Instruction Selection: Maximal Munch



Maximal Munch



Maximal Munch



Maximal Munch



Maximal Munch



Maximal Munch



Maximal Munch



Maximal Munch



Maximal Munch

To obtain code, assign registers and emit instructions, bottom-up:

5 registers, 6 instructions

optimize register usage

in later phase…

r1

r3 r2

r4

r5

LOAD      r1  = M[FP + offset_a]

ADDI       r2 = r0 + 4

MUL        r3 = r_i * r2

ADD        r4 = r1 + r3

ADDI       r5 = FP + offset_x

MOVEM  M[r4] = M[r5]



Assembly Representation



Codegen



Statement Munch



Expression Munch



Expression Munch



Optimum Instruction Selection



Optimum Instruction Selection – Example



Optimum Instruction Selection – Example
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Optimum Instruction Selection – Example
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Optimum Insruction Selection – Example
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Optimum Instruction Selection – Big Example



Optimum Instruction Selection – Big Example
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Optimum Instruction Selection – Big Example


