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IRTranslator

i1* %addr1,
                <2  x  i32>* %addr2
  %tmp0 = load  i1, i1* %addr1

  ret  i64 %tmp5

define  i64 @foo(
) {

  %tmp1 = zext  i1 %tmp0  to  i64
  %tmp2 = bitcast  i64 %tmp1  to <2  x  i32>
  %tmp3 = load <2  x  i32>, <2  x  i32>* %addr2
  %tmp4 = or <2  x  i32> %tmp2, %tmp3
  %tmp5 = bitcast <2  x  i32> %tmp4  to  i64

}

(G)MILLVM IR
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• LLVM IR to generic (G) MachineInstr
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• LLVM IR to generic (G) MachineInstr

%2( , ) = G_LOAD %0(_,p0)_ s1

IRTranslator
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LLVM IR to generic (G) MachineInstr: 
G_ADD, G_PTRTOINT 

• LLVM IR to generic (G) MachineInstr
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  %tmp3 = load <2  x  i32>, <2  x  i32>* %addr2
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• LLVM IR to generic (G) MachineInstr
• Virtual registers have a type

%2( , ) = G_LOAD %0(_,p0)_ s1

IRTranslator

i1* %addr1,
                <2  x  i32>* %addr2
  %tmp0 = load  i1, i1* %addr1

  ret  i64 %tmp5

define  i64 @foo(
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  %tmp1 = zext  i1 %tmp0  to  i64
  %tmp2 = bitcast  i64 %tmp1  to <2  x  i32>
  %tmp3 = load <2  x  i32>, <2  x  i32>* %addr2
  %tmp4 = or <2  x  i32> %tmp2, %tmp3
  %tmp5 = bitcast <2  x  i32> %tmp4  to  i64

}
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Virtual registers have a type: 
LowLevelType (LLT): Replacement of EVT

• LLVM IR to generic (G) MachineInstr
• Virtual registers have a type

%2( , ) = G_LOAD %0(_,p0)_ s1

IRTranslator

i1* %addr1,
                <2  x  i32>* %addr2
  %tmp0 = load  i1, i1* %addr1

  ret  i64 %tmp5

define  i64 @foo(
) {

  %tmp1 = zext  i1 %tmp0  to  i64
  %tmp2 = bitcast  i64 %tmp1  to <2  x  i32>
  %tmp3 = load <2  x  i32>, <2  x  i32>* %addr2
  %tmp4 = or <2  x  i32> %tmp2, %tmp3
  %tmp5 = bitcast <2  x  i32> %tmp4  to  i64

}

(G)MILLVM IR

Scalar: s#bit s8, s32

Vector: <#lane x s#bit> <2 x s8>, <3 x s48>

Pointer: p#addrspace p0, p256
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• LLVM IR to generic (G) MachineInstr
• Virtual registers have a type
• Virtual registers might not have a register class
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• LLVM IR to generic (G) MachineInstr
• Virtual registers have a type
• Virtual registers might not have a register class
• ABI lowering

%2( , ) = G_LOAD %0(_,p0)

%0(_,p0) = COPY %x0
%1(_,p0) = COPY %x1

_ s1
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• LLVM IR to generic (G) MachineInstr
• Virtual registers have a type
• Virtual registers might not have a register class
• ABI lowering

%2( , ) = G_LOAD %0(_,p0)
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_ s1
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• LLVM IR to generic (G) MachineInstr
• Virtual registers have a type
• Virtual registers might not have a register class
• ABI lowering
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• LLVM IR to generic (G) MachineInstr
• Virtual registers have a type
• Virtual registers might not have a register class
• ABI lowering
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%0(_,p0) = COPY %x0
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_ s1

>) = 
%3(_,s64) = G_ZEXT %2(_,s1)
%4(_,<2  x  s32 G_BITCAST %3(_,s64)
%5(_,<2  x  s32>) = G_LOAD %1(_,p0)
%6(_,<2  x  s32>) = G_OR %4, %5
%7(_,s64) = G_BITCAST %6(_,<2  x  s32>)
%x0 = COPY %7(_,s64)
RET_ReallyLR  implicit %x0
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Legalizer
%0(_,p0) = COPY %x0 
%1(_,p0) = COPY %x1 
%2(_,s1) = G_LOAD %0(_,p0) 
%3(_,s64) = G_ZEXT %2(_,s1) 
%4(_,<2 x s32>) = G_BITCAST %3(_,s64) 
%5(_,<2 x s32>) = G_LOAD %1(_,p0) 
%6(_,<2 x s32>) = G_OR %4, %5 
%7(_,s64) = G_BITCAST %6(_,<2 x s32>) 
%x0 = COPY %7(_,s64) 
RET_ReallyLR implicit %x0

(G)MI
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Legalizer

Illegal (G)MachineInstr to legal (G)MachineInstr

%0(_,p0) = COPY %x0 
%1(_,p0) = COPY %x1 
%2(_,s1) = G_LOAD %0(_,p0) 
%3(_,s64) = G_ZEXT %2(_,s1) 
%4(_,<2 x s32>) = G_BITCAST %3(_,s64) 
%5(_,<2 x s32>) = G_LOAD %1(_,p0) 
%6(_,<2 x s32>) = G_OR %4, %5 
%7(_,s64) = G_BITCAST %6(_,<2 x s32>) 
%x0 = COPY %7(_,s64) 
RET_ReallyLR implicit %x0

(G)MI
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Legalizer

Illegal (G)MachineInstr to legal (G)MachineInstr

%0(_,p0) = COPY %x0 
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%2(_,s1) = G_LOAD %0(_,p0) 
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%5(_,<2 x s32>) = G_LOAD %1(_,p0) 
%6(_,<2 x s32>) = G_OR %4, %5 
%7(_,s64) = G_BITCAST %6(_,<2 x s32>) 
%x0 = COPY %7(_,s64) 
RET_ReallyLR implicit %x0
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Legalizer

Illegal (G)MachineInstr to legal (G)MachineInstr

%0(_,p0) = COPY %x0 
%1(_,p0) = COPY %x1 
%8(_,s8) = G_LOAD %0(_,p0) 
%2(_,s1) = G_TRUNC %8(_,s8) 
%3(_,s64) = G_ZEXT %2(_,s1) 
%4(_,<2 x s32>) = G_BITCAST %3(_,s64) 
%5(_,<2 x s32>) = G_LOAD %1(_,p0) 
%6(_,<2 x s32>) = G_OR %4, %5 
%7(_,s64) = G_BITCAST %6(_,<2 x s32>) 
%x0 = COPY %7(_,s64) 
RET_ReallyLR implicit %x0
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Legalizer

Illegal (G)MachineInstr to legal (G)MachineInstr

%0(_,p0) = COPY %x0 
%1(_,p0) = COPY %x1 
%8(_,s8) = G_LOAD %0(_,p0) 
%2(_,s1) = G_TRUNC %8(_,s8) 
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%0(_,p0) = COPY %x0 
%1(_,p0) = COPY %x1 
%8(_,s8) = G_LOAD %0(_,p0) 
%2(_,s1) = G_TRUNC %8(_,s8) 
%3(_,s64) = G_ZEXT %2(_,s1) 
%4(_,<2 x s32>) = G_BITCAST %3(_,s64) 
%5(_,<2 x s32>) = G_LOAD %1(_,p0) 
%6(_,<2 x s32>) = G_OR %4, %5 
%7(_,s64) = G_BITCAST %6(_,<2 x s32>) 
%x0 = COPY %7(_,s64) 
RET_ReallyLR implicit %x0
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Assigns register banks
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RET_ReallyLR implicit %x0
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Assigns register banks

%0(_,p0) = COPY %x0 
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%2(_,s1) = G_TRUNC %8(_,s8) 
%3(_,s64) = G_ZEXT %2(_,s1) 
%4(_,<2 x s32>) = G_BITCAST %3(_,s64) 
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Assigns register banks

%0(GPR,p0) = COPY %x0 
%1(GPR,p0) = COPY %x1 
%8(GPR,s8) = G_LOAD %0(GPR,p0) 
%2(GPR,s1) = G_TRUNC %8(GPR,s8) 
%3(GPR,s64) = G_ZEXT %2(GPR,s1) 
%4(FPR,<2 x s32>) = G_BITCAST %3(GPR,s64) 
%5(FPR,<2 x s32>) = G_LOAD %1(GPR,p0) 
%6(FPR,<2 x s32>) = G_OR %4, %5 
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Assigns register banks
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Assigns register banks
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Assigns register banks

%0(GPR,p0) = COPY %x0 
%1(GPR,p0) = COPY %x1 
%8(GPR,s8) = G_LOAD %0(GPR,p0) 
%2(GPR,s1) = G_TRUNC %8(GPR,s8) 
%3(GPR,s64) = G_ZEXT %2(GPR,s1) 
%4(GPR,<2 x s32>) = G_BITCAST %3(GPR,s64) 
%5(GPR,<2 x s32>) = G_LOAD %1(GPR,p0) 
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Generic MachineInstr to MachineInstr

%0(GPR,p0) = COPY %x0 
%1(GPR,p0) = COPY %x1 
%8(GPR,s8) = G_LOAD %0(GPR,p0) 
%2(GPR,s1) = G_TRUNC %8(GPR,s8) 
%3(GPR,s64) = G_ZEXT %2(GPR,s1) 
%4(FPR,<2 x s32>) = G_BITCAST %3(GPR,s64) 
%5(FPR,<2 x s32>) = G_LOAD %1(GPR,p0) 
%6(FPR,<2 x s32>) = G_OR %4, %5 
%7(GPR,s64) = G_BITCAST %6(FPR,<2 x s32>) 
%x0 = COPY %7(GPR,s64) 
RET_ReallyLR implicit %x0

InstructionSelect

(G)MI
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Instruction2

Select2

MI

Generic MachineInstr to MachineInstr

%0(GPR,p0) = COPY %x0 
%1(GPR,p0) = COPY %x1 
%8(GPR,s8) = G_LOAD %0(GPR,p0) 
%2(GPR,s1) = G_TRUNC %8(GPR,s8) 
%3(GPR,s64) = G_ZEXT %2(GPR,s1) 
%4(FPR,<2 x s32>) = G_BITCAST %3(GPR,s64) 
%5(FPR,<2 x s32>) = G_LOAD %1(GPR,p0) 
%6(FPR,<2 x s32>) = G_OR %4, %5 
%7(GPR,s64) = G_BITCAST %6(FPR,<2 x s32>) 
%x0 = COPY %7(GPR,s64) 
RET_ReallyLR implicit %x0
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Instruction2

Select2

MI

Generic MachineInstr to MachineInstr

%0(GPR,p0) = COPY %x0 
%1(GPR,p0) = COPY %x1 
%8 = LDRBBui %0, 0 
%2(GPR,s1) = G_TRUNC %8(GPR,s8) 
%3(GPR,s64) = G_ZEXT %2(GPR,s1) 
%4(FPR,<2 x s32>) = G_BITCAST %3(GPR,s64) 
%5(FPR,<2 x s32>) = G_LOAD %1(GPR,p0) 
%6(FPR,<2 x s32>) = G_OR %4, %5 
%7(GPR,s64) = G_BITCAST %6(FPR,<2 x s32>) 
%x0 = COPY %7(GPR,s64) 
RET_ReallyLR implicit %x0
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Instruction2

Select2

MI

Generic MachineInstr to MachineInstr

%0 = COPY %x0 
%1 = COPY %x1 
%8 = LDRBBui %0, 0 
%2 = COPY %8 
%9 = SUBREG_TO_REG 0, %2, 15 
%3 = UBFMXri %9, 0, 0 
%4 = COPY %3 
%5 = LDRDui %1, 0 
%6 = ORRv8i8 %4, %5 
%7 = COPY %6 
%x0 = COPY %7 
RET_ReallyLR implicit %x0
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MI

Generic MachineInstr to MachineInstr
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Instruction2

Select2

MI

Generic MachineInstr to MachineInstr
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• Support two modes: Fast and Greedy
• Improve Greedy
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• RegisterBankInfo: Provide RegisterBank related 
information
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• InstructionSelector: Translate (G)MI to MI
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• Switch to target specific opcode
• Set proper RegisterClass 

InstructionSelector::constrainSelectedInstRegOperands

• InstructionSelector bound to subtarget
• Generate select code from TableGen

select(MachineInstr) %6(GPR64) = ORRXrr %4, %5

TODO
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• Create the Global ISel pipeline
• Inject additional target specific passes
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☑Global
☑Fast
☑Shared code path for fast and good ISel
☑No change to LLVM IR

⍰More configurable

⍰ Easier to maintain/understand
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• Work on supporting all IR

• Work on compile time and runtime performance

• Implement TableGen support

• Deliver documentation

• Think about a transition plan

• Implement more backends

Future Work 



Questions?

http://llvm.org/docs/GlobalISel.html

http://llvm.org/docs/GlobalISel.html



