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• G_[UN]MERGE_VALUES is used instead for these uses cases
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Performance 
Constant placement

%5(_,s64) = G_ADD %2, %6%4(_,s64) = G_MUL %1, %6

%6(_,s64) = G_CONSTANT 10



Performance 
Constant placement: -regalloc=fast

%9(_,s64) = G_LOAD %fi
%5(_,s64) = G_ADD %2, %9

%8(_,s64) = G_LOAD %fi
%4(_,s64) = G_MUL %1, %8

%6(_,s64) = G_CONSTANT 10
G_STORE %6, %fi Spill
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Constant placement: Localizer

%9(_,s64) = G_CONSTANT 10
%5(_,s64) = G_ADD %2, %9

%8(_,s64) = G_CONSTANT 10
%4(_,s64) = G_MUL %1, %8
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Performance 
Compile time: per pass, normalized
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Runtime: Test Suite
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• Flesh out the pass pipeline
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• Flesh out the pass pipeline

• Kill Localizer

Future 
Beyond -O0



• Flesh out the pass pipeline

• Kill Localizer

• Kill CodeGenPrepare

Future 
Beyond -O0
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• Emit legality info
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• Emit legality info

Future 
Beyond the SelectionDAG GlobalISelEmitter

def : Pat< 
  (i32 (mul (GPR32:$Rn, GPR32:$Rm))), 
  (...) 
>;



• Emit legality info

Future 
Beyond the SelectionDAG GlobalISelEmitter

setAction({G_MUL, 0, s32}, Legal)

def : Pat< 
  (i32 (mul (GPR32:$Rn, GPR32:$Rm))), 
  (...) 
>;



• Emit legality info

• Emit register bank mapping
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• Emit legality info

• Emit register bank mapping

• Support pure GlobalISel patterns

Future 
Beyond the SelectionDAG GlobalISelEmitter
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• Feature parity (remember vectors?)

• Improved performance

Future 
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• Feature parity (remember vectors?)

• Improved performance

• More testing!

Future 
Beyond SelectionDAG
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Future 
Combines: Leveraging Patterns

def : Pat< 
  (f32 (fma (fneg (FPR32:$Rn), FPR32:$Rm, FPR32:$Ra)), 
  (FMSUBSrrr FPR32:$Rn, FPR32:$Rm, FPR32:$Ra) 
>;



Future 
Combines: Leveraging Patterns

def Mul2ToShl1 : Combine< 
    (mul type0:$src0, 2), 
    (shl type0:$src0, 1), 
>;
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TableGen 
Backend

def Mul2ToShl1 : Combine< 
    (mul type0:$src0, 2), 
    (shl type0:$src0, 1), 
>;
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TableGen 
Backend

Inst 
Combine 
.incdef Mul2ToShl1 : Combine< 

    (mul type0:$src0, 2), 
    (shl type0:$src0, 1), 
>;
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TableGen 
Backend

Inst 
Combine 
.inc

GISel 
Combine 
.inc

def Mul2ToShl1 : Combine< 
    (mul type0:$src0, 2), 
    (shl type0:$src0, 1), 
>;



Future 
Combines: Leveraging Patterns

TableGen 
Backend

Inst 
Combine 
.inc

GISel 
Combine 
.inc

def Mul2ToShl1 : Combine< 
    (mul type0:$src0, 2), 
    (shl type0:$src0, 1), 
>;



Future 
Combines: Leveraging Patterns

TableGen 
Backend

Inst 
Combine 
.inc

GISel 
Combine 
.inc

def Mul2ToShl1 : Combine< 
    (mul type0:$src0, 2), 
    (shl type0:$src0, 1), 
>;

Target 
Config 
.td Target 

Combine 
.inc

def : RunWhen<Mul2ToShl1, 
              [BeforeLegalized, 
               AfterLegalized]> 

def MyPattern : (MyOp(...)); 
def : RunWhen<MyPattern, 
              [AfterRegBankSelect]>
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• Better .mir test format

• Better MachineInstr API
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• Better .mir test format

• Better MachineInstr API

• Regression tests generator

Future 
Tools to Help the Transition



• Better .mir test format

• Better MachineInstr API

• Regression tests generator

• SDNode to GMIR migrator

Future 
Tools to Help the Transition



Contributions Welcome!



Questions?


