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Your first compiler with Beaver!
    

Mix.install([
  {:beaver, "~> 0.2"}
])
:ok

14:06:55.047 [debug] [Beaver] all passes registered


  
    
  
  What makes a compiler


Before start coding anything. Let's get some intuition about what a typical compiler is made of.
	IR
	Pass
	CodeGen


  
    
  
  A taste of MLIR


Most of LLVM tutorial starts with AST and parser. Guess what we are building it with Elixir and it rocks.
So we can start with something fun, generating the IR.
use Beaver
alias Beaver.MLIR.Dialect.{Func, Arith}
require Func
ctx = MLIR.Context.create()

ir =
  mlir ctx: ctx do
    module do
      Func.func some_func(function_type: Type.function([Type.i32()], [Type.i32()])) do
        region do
          block _bb_entry(a >>> Type.i32()) do
            b = Arith.constant(value: Attribute.integer(Type.i32(), 1024)) >>> Type.i32()
            c = Arith.addi(a, b) >>> Type.i32()
            Func.return(c) >>> []
          end
        end
      end
    end
  end

ir |> Beaver.MLIR.to_string() |> IO.puts()
module {
  func.func @some_func(%arg0: i32) -> i32 {
    %c1024_i32 = arith.constant 1024 : i32
    %0 = arith.addi %arg0, %c1024_i32 : i32
    return %0 : i32
  }
}

:ok
As you can see, with MLIR we are not working with those low level LLVM instructions you might have seen somewhere else.
Here we have this Func.func and Func.return thing looks like a function and return statement in a programming language.
And the Arith stuff seems to be doing some arithmetic for us.
Now you might take some time to look at the IR printed by IO.puts and think about it.
If you find the text full of %1, %2 not so interesting, don't worry.
The only thing you need to know is that this is called MLIR's "textual form".
Let's carry on.

  
    
  
  Entering the LLVM realm


The Next Big Thing™ we are going to do is to convert what we got so far to LLVM IR.
Why? Long story short, MLIR is like a cinematic universe.
Instead of having different hero franchises, we got a bunch of "dialects". The Func, Arith are both dialects.
There is a dialect called LLVM we haven't seen. LLVM is a dialect kind of magical and kind of different from others.
It is magical that if we can convert IR to LLVM, we can generate native machine code and run it.
This is how it is done with Beaver:
import MLIR.Conversion

llvm_ir =
  ir
  |> convert_arith_to_llvm
  |> MLIR.Pass.Composer.nested("func.func", "llvm-request-c-wrappers")
  |> convert_func_to_llvm
  |> MLIR.Pass.Composer.run!()

llvm_ir |> Beaver.MLIR.to_string() |> IO.puts()
module attributes {llvm.data_layout = ""} {
  llvm.func @some_func(%arg0: i32) -> i32 attributes {llvm.emit_c_interface} {
    %0 = llvm.mlir.constant(1024 : i32) : i32
    %1 = llvm.add %arg0, %0  : i32
    llvm.return %1 : i32
  }
  llvm.func @_mlir_ciface_some_func(%arg0: i32) -> i32 attributes {llvm.emit_c_interface} {
    %0 = llvm.call @some_func(%arg0) : (i32) -> i32
    llvm.return %0 : i32
  }
}

:ok
Now you can see the IR seems to "grow" a little. It is called "lowering".
What we just did is running two passes convert_func_to_llvm and convert_arith_to_llvm on our IR.
So that the higher level abstraction like Func and Arith are lowered to LLVM IR,
which is a representation closer to the hardware instruction.
Remember what I told you, if we get to LLVM Dialect, basically we should get native machine code to run right?
Let's do it!

  
    
  
  Run it!


jit = MLIR.ExecutionEngine.create!(llvm_ir)

return = Beaver.Native.I32.make(0)
arguments = [Beaver.Native.I32.make(1024)]

MLIR.ExecutionEngine.invoke!(jit, "some_func", arguments, return)
|> Beaver.Native.to_term()
2048

  
    
  
  Recap


Congratulations! You have just built your first compiler with Beaver.
There could be a lot to unpack and here is the summary:
	First we generate some MLIR with the mlir/1 macro.
	Then we convert it to LLVM IR with convert_func_to_llvm and convert_arith_to_llvm passes.
	Later we create a JIT engine from the generated LLVM IR with MLIR.ExecutionEngine.create! and run the native function.

These three steps are corespondent to what makes a compiler
	IR
	Pass
	CodeGen

In next tutorial we are taking a more programmable approach to generate the IR, converting Elixir AST to MLIR.
By doing it we will pick up concepts like region, block, operations appear here but didn't receive much attention for now.
You might want to look at the full list of MLIR dialects here.



  

    
Beaver.Diagnostic 
    




      
        Summary


  
    Functions
  


    
      
        attach(context, handler \\ :stderr)

      


    


    
      
        detach(ctx, handler_id)

      


        See Beaver.MLIR.CAPI.mlirContextDetachDiagnosticHandler/2.



    





      


      
        Functions

        


    

  
    
      
      Link to this function
    
    attach(context, handler \\ :stderr)



  


  


  



  
    
      
      Link to this function
    
    detach(ctx, handler_id)



  


  

See Beaver.MLIR.CAPI.mlirContextDetachDiagnosticHandler/2.

  


        

      



  

    
Beaver.Diagnostic.Server 
    



      
server to collect diagnostic printing from MLIR

      


      
        Summary


  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        flush(pid)

      


    


    
      
        init(_)

      


        Callback implementation for GenServer.init/1.



    





      


      
        Functions

        


  
    
      
      Link to this function
    
    child_spec(init_arg)



  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



  
    
      
      Link to this function
    
    flush(pid)



  


  


  



  
    
      
      Link to this function
    
    init(_)



  


  

Callback implementation for GenServer.init/1.

  


        

      



  

    
Beaver.Exterior behaviour
    



      
Behavior to build and register a dialect not included in LLVM mono repo. It is called "Exterior" not "Extension" or "External" to avoid confusing it with various LLVM/MLIR concepts of extensions.

      


      
        Summary


  
    Callbacks
  


    
      
        register_dialect(t)

      


        Register a register to a MLIR context



    





  
    Functions
  


    
      
        register_all(ctx)

      


    





      


      
        Callbacks

        


  
    
      
      Link to this callback
    
    register_dialect(t)



  


  

      

          @callback register_dialect(Beaver.MLIR.Context.t()) :: :ok | {:error, String.t()}


      


Register a register to a MLIR context

  


        

      

      
        Functions

        


  
    
      
      Link to this function
    
    register_all(ctx)



  


  


  


        

      



  

    
Beaver.Exterior.Elixir 
    




      
        Summary


  
    Functions
  


    
      
        register_dialect(ctx)

      


        Callback implementation for Beaver.Exterior.register_dialect/1.



    





      


      
        Functions

        


  
    
      
      Link to this function
    
    register_dialect(ctx)



  


  

Callback implementation for Beaver.Exterior.register_dialect/1.

  


        

      



  

    
Beaver.SSA 
    



      
Storing MLIR IR structure with a Elixir struct. Macros like Beaver.mlir/1 will generate SSA structs defined by this module.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        postwalk(ast, evaluator)

      


    


    
      
        prewalk(ast, evaluator)

      


    


    
      
        put_arguments(ssa, additional_arguments)

      


    


    
      
        put_block(ssa, block)

      


    


    
      
        put_ctx(ssa, ctx)

      


    


    
      
        put_filler(ssa, filler)

      


    


    
      
        put_location(ssa, loc)

      


    


    
      
        put_results(ssa, f)

      


    





      


      
        Types

        


  
    
      
      Link to this type
    
    t()



  


  

      

          @type t() :: %Beaver.SSA{
  arguments: any(),
  block: nil,
  ctx: any(),
  evaluator: function(),
  filler: any(),
  loc: any(),
  op: String.t(),
  results: any()
}


      



  


        

      

      
        Functions

        


  
    
      
      Link to this function
    
    postwalk(ast, evaluator)



  


  


  



  
    
      
      Link to this function
    
    prewalk(ast, evaluator)



  


  


  



  
    
      
      Link to this function
    
    put_arguments(ssa, additional_arguments)



  


  


  



  
    
      
      Link to this function
    
    put_block(ssa, block)



  


  


  



  
    
      
      Link to this function
    
    put_ctx(ssa, ctx)



  


  


  



  
    
      
      Link to this function
    
    put_filler(ssa, filler)



  


  


  



  
    
      
      Link to this function
    
    put_location(ssa, loc)



  


  


  



  
    
      
      Link to this function
    
    put_results(ssa, f)



  


  


  


        

      



  

    
Beaver 
    



      
This module contains top level functions and macros for Beaver DSL for MLIR.
Here are some of the examples of most common forms of Beaver DSL:
	single resultres = TOSA.add(a, b) >>> res_t

	multiple results[res1, res2] = TOSA.add(a, b) >>> [res_t, res_t]
[res1, res2] = TOSA.add(a, b) >>> res_t_list
res_list = TOSA.add(a, b) >>> res_t_list

	infer resultsTOSA.add(a, b) >>> :infer

	with op{op, res} = TOSA.add(a, b) >>> {:op, res_t}

	with no resultTOSA.add(a, b) >>> []



      


      
        Summary


  
    Functions
  


    
      
        call >>> results

      


    


    
      
        block(call, list)

      


    


    
      
        mlir(list)

      


        This is a macro where Beaver's MLIR DSL expressions get transformed to MLIR API calls.
This transformation will works on any expression of this form, so it is also possible to call any other function/macro rather than an Op creation function. There is one operator >>> for typing the result of the SSA or an argument of a block. It kind of works like the :: in specs and types of Elixir.



    


    
      
        mlir(opts, list)

      


    


    
      
        region(list)

      


    





      


      
        Functions

        


  
    
      
      Link to this function
    
    call >>> results



  


  


  



  
    
      
      Link to this macro
    
    block(call, list)



      (macro)

  


  


  



  
    
      
      Link to this macro
    
    mlir(list)



      (macro)

  


  

This is a macro where Beaver's MLIR DSL expressions get transformed to MLIR API calls.
This transformation will works on any expression of this form, so it is also possible to call any other function/macro rather than an Op creation function. There is one operator >>> for typing the result of the SSA or an argument of a block. It kind of works like the :: in specs and types of Elixir.

  
    
  
  How it works under the hood


mlir do
  [res0, res1] = TestDialect.some_op(operand0, operand1, attr0: ~a{11 : i32}) >>> ~t{f32}
end
# will be transform to:
[res0, res1] =
  %DSL.SSA{}
  |> DSL.SSA.arguments([operand0, operand1, attr0: ~a{11 : i32}, attr1: ~a{11 : i32}])
  |> DSL.SSA.results([~t{f32}])
  |> TestDialect.some_op()
The SSA form will return:
	For op with multiple result: the results of this op in a list.
	For op with one single result: the result
	For op with no result: the op itself (for instance, module, func, and terminators)

If there is no returns, add a [] to make the transformation effective:
TestDialect.some_op(operand0) >>> []
To defer the creation of a terminator in case its successor block has not been created. You can pass an atom of the name in the block's call form.
CF.cond_br(cond0, :bb1, {:bb2, [v0]})  >>> []
To create region, call the op with a do block. The block macro works like the function definition in Elixir, and in the do block of block macro you can reference an argument by name. One caveat is that if it is a Op with region, it requires all arguments to be passed in one list to make it to call the macro version of the Op creation function.
TestDialect.op_with_region [operand0, attr0: ~a{1}i32] do
  region do
    block(arg >>> ~t{f32}) do
      TestDialect.some_op(arg) >>> ~t{f32}
    end
  end
end >>> ~t{f32}

  



  
    
      
      Link to this macro
    
    mlir(opts, list)



      (macro)

  


  


  



  
    
      
      Link to this macro
    
    region(list)



      (macro)

  


  


  


        

      



  

    
Beaver.Env 
    



      
This module defines macros to getting MLIR context, region, block within the do block of mlir/1. It works like MODULE/0, CALLER/0 of Elixir special forms.

      


      
        Summary


  
    Functions
  


    
      
        block()

      


        Return block in the DSL environment



    


    
      
        block(block_var)

      


        Return block with a given name in the DSL environment



    


    
      
        context()

      


        Return context in the DSL environment



    


    
      
        region()

      


        Return region in the DSL environment



    





      


      
        Functions

        


  
    
      
      Link to this macro
    
    block()



      (macro)

  


  

Return block in the DSL environment

  



  
    
      
      Link to this macro
    
    block(block_var)



      (macro)

  


  

Return block with a given name in the DSL environment

  



  
    
      
      Link to this macro
    
    context()



      (macro)

  


  

Return context in the DSL environment

  



  
    
      
      Link to this macro
    
    region()



      (macro)

  


  

Return region in the DSL environment

  


        

      



  

    
Beaver.Pattern 
    



      
Beaver pattern DSL for MLIR, a PDL frontend in Elixir.

      


      
        Summary


  
    Functions
  


    
      
        attribute(a)

      


    


    
      
        create_operation(env, op_name, operands, attributes, results)

      


        The difference between a pdl.operation creation in a match body and a rewrite body



    


    
      
        defpat(call, list)

      


    


    
      
        eval_rewrite(ssa)

      


        Evaluate SSA as ops in a rewrite block. Note that function is only public so that it could be used in a AST.



    


    
      
        replace(root, opts)

      


    


    
      
        rewrite(root, list)

      


    


    
      
        type()

      


    


    
      
        type(t)

      


    


    
      
        value()

      


    





      


      
        Functions

        


  
    
      
      Link to this macro
    
    attribute(a)



      (macro)

  


  


  



  
    
      
      Link to this function
    
    create_operation(env, op_name, operands, attributes, results)



  


  

The difference between a pdl.operation creation in a match body and a rewrite body:
	in a match body, pdl.attribute/pdl.operand/pdl.result will be generated for unbound variables
	in a rewrite body, all variables are considered bound before creation pdl ops


  



  
    
      
      Link to this macro
    
    defpat(call, list)



      (macro)

  


  


  



  
    
      
      Link to this function
    
    eval_rewrite(ssa)



  


  

Evaluate SSA as ops in a rewrite block. Note that function is only public so that it could be used in a AST.

  



  
    
      
      Link to this macro
    
    replace(root, opts)



      (macro)

  


  


  



  
    
      
      Link to this macro
    
    rewrite(root, list)



      (macro)

  


  


  



  
    
      
      Link to this macro
    
    type()



      (macro)

  


  


  



  
    
      
      Link to this macro
    
    type(t)



      (macro)

  


  


  



  
    
      
      Link to this macro
    
    value()



      (macro)

  


  


  


        

      



  

    
Beaver.Slang behaviour
    



      
Defining a MLIR dialect with macros in Elixir. Internally expressions are compiled to IRDL

      


      
        Summary


  
    Callbacks
  


    
      
        __slang_dialect__(ctx)

      


    





  
    Functions
  


    
      
        __using__(opts)

      


        This macro is invoked when the module is used. It sets up the module by registering attributes and importing macros from Beaver.Slang.



    


    
      
        any()

      


        This macro generates the AST for the irdl.any op.



    


    
      
        any_of(types)

      


        This macro generates the AST for the any_of attribute in the dialect.



    


    
      
        defalias(call, block)

      


        This macro defines an alias for a lengthy type. It generates the AST for the alias function.



    


    
      
        defattr(call)

      


        This macro defines a attribute in the dialect.



    


    
      
        defop(call, block \\ nil)

      


        This macro defines an operation in the dialect. It generates the AST for the creator function for the operation.



    


    
      
        deftype(call)

      


        This macro defines a type in the dialect.



    


    
      
        is(type)

      


        This macro generates the AST for irdl.is op, usually used to create a constraint on type



    


    
      
        load(ctx, mod)

      


        This function loads the MLIR dialect into the MLIR context. It invokes the internal function of the provided module to create the dialect's IRDL module and performs additional MLIR transformations and verification.



    





      


      
        Callbacks

        


  
    
      
      Link to this callback
    
    __slang_dialect__(ctx)



  


  

      

          @callback __slang_dialect__(ctx :: Beaver.MLIR.Context.t()) :: :ok | {:error, String.t()}


      



  


        

      

      
        Functions

        


  
    
      
      Link to this macro
    
    __using__(opts)



      (macro)

  


  

This macro is invoked when the module is used. It sets up the module by registering attributes and importing macros from Beaver.Slang.

  



  
    
      
      Link to this macro
    
    any()



      (macro)

  


  

This macro generates the AST for the irdl.any op.

  



  
    
      
      Link to this macro
    
    any_of(types)



      (macro)

  


  

This macro generates the AST for the any_of attribute in the dialect.

  



  
    
      
      Link to this macro
    
    defalias(call, block)



      (macro)

  


  

This macro defines an alias for a lengthy type. It generates the AST for the alias function.

  



  
    
      
      Link to this macro
    
    defattr(call)



      (macro)

  


  

This macro defines a attribute in the dialect.

  



    

  
    
      
      Link to this macro
    
    defop(call, block \\ nil)



      (macro)

  


  

This macro defines an operation in the dialect. It generates the AST for the creator function for the operation.

  



  
    
      
      Link to this macro
    
    deftype(call)



      (macro)

  


  

This macro defines a type in the dialect.

  



  
    
      
      Link to this macro
    
    is(type)



      (macro)

  


  

This macro generates the AST for irdl.is op, usually used to create a constraint on type

  



  
    
      
      Link to this function
    
    load(ctx, mod)



  


  

This function loads the MLIR dialect into the MLIR context. It invokes the internal function of the provided module to create the dialect's IRDL module and performs additional MLIR transformations and verification.

  


        

      



  

    
Beaver.Walker 
    



      
Walker to traverse MLIR structures including operands, results, successors, attributes, regions.
It implements the Enumerable protocol and the Access behavior.

      


      
        Summary


  
    Types
  


    
      
        container()

      


    


    
      
        element()

      


    


    
      
        element_module()

      


    


    
      
        mlir()

      


    


    
      
        operation()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        arguments(block)

      


        Returns an enumerable of the arguments of an Block.t()



    


    
      
        attributes(op)

      


        Returns an enumerable of the attributes of an operation().



    


    
      
        blocks(region)

      


        Returns an enumerable of the blocks of an Region.t()



    


    
      
        operands(op)

      


        Returns an enumerable of the operands of an operation().



    


    
      
        operations(block)

      


        Returns an enumerable of the operations of an Block.t()



    


    
      
        postwalk(ast, fun)

      


        Performs a depth-first, post-order traversal of a MLIR structure.



    


    
      
        postwalk(ast, acc, fun)

      


        Performs a depth-first, post-order traversal of a MLIR structure using an accumulator.



    


    
      
        prewalk(ast, fun)

      


        Performs a depth-first, pre-order traversal of a MLIR structure.



    


    
      
        prewalk(ast, acc, fun)

      


        Performs a depth-first, pre-order traversal of a MLIR structure using an accumulator.



    


    
      
        regions(op)

      


        Returns an enumerable of the regions of an operation().



    


    
      
        replace(op, value, opts \\ [destroy: true])

      


        Replace a operation with a value



    


    
      
        results(op)

      


        Returns an enumerable of the results of an operation().



    


    
      
        successors(op)

      


        Returns an enumerable of the successor blocks of an operation().



    


    
      
        traverse(mlir, acc, pre, post)

      


        Traverse and transform a container in MLIR, it could be a operation, region, block.
You might expect this function works like Macro.traverse/4.



    


    
      
        uses(value)

      


        Returns an enumerable of the uses of an Value.t()



    





      


      
        Types

        


  
    
      
      Link to this type
    
    container()



  


  

      

          @type container() ::
  operation()
  | Beaver.MLIR.Region.t()
  | Beaver.MLIR.Block.t()
  | Beaver.MLIR.NamedAttribute.t()


      



  



  
    
      
      Link to this type
    
    element()



  


  

      

          @type element() ::
  operation()
  | Beaver.MLIR.Region.t()
  | Beaver.MLIR.Block.t()
  | Beaver.MLIR.Value.t()
  | Beaver.MLIR.NamedAttribute.t()


      



  



  
    
      
      Link to this type
    
    element_module()



  


  

      

          @type element_module() ::
  Beaver.MLIR.Operation
  | Beaver.MLIR.Region
  | Beaver.MLIR.Block
  | Beaver.MLIR.Value
  | Beaver.MLIR.Attribute


      



  



  
    
      
      Link to this type
    
    mlir()



  


  

      

          @type mlir() :: container() | element()


      



  



  
    
      
      Link to this type
    
    operation()



  


  

      

          @type operation() ::
  Beaver.MLIR.Module.t()
  | Beaver.MLIR.Operation.t()
  | Beaver.Walker.OpReplacement.t()


      



  



  
    
      
      Link to this type
    
    t()



  


  

      

          @type t() :: %Beaver.Walker{
  container: container(),
  element_equal:
    (element(), element() -> Beaver.Native.Bool.t() | bool()) | nil,
  element_module: element_module(),
  get_element: (container(), integer() -> element()) | nil,
  get_first: (container() -> element()) | nil,
  get_next: (element() -> element()) | nil,
  get_num: (container() -> Beaver.Native.I64.t() | integer()) | nil,
  get_parent: (element() -> container()) | nil,
  is_null: (element() -> Beaver.Native.Bool.t() | bool()) | nil,
  num: non_neg_integer() | nil,
  parent_equal: (element(), element() -> Beaver.Native.Bool.t() | bool()) | nil,
  this: element() | non_neg_integer() | nil
}


      



  


        

      

      
        Functions

        


  
    
      
      Link to this function
    
    arguments(block)



  


  

      

          @spec arguments(Beaver.MLIR.Block.t()) :: Enumerable.t()


      


Returns an enumerable of the arguments of an Block.t()

  



  
    
      
      Link to this function
    
    attributes(op)



  


  

      

          @spec attributes(operation()) :: Enumerable.t()


      


Returns an enumerable of the attributes of an operation().

  



  
    
      
      Link to this function
    
    blocks(region)



  


  

      

          @spec blocks(Beaver.MLIR.Region.t()) :: Enumerable.t()


      


Returns an enumerable of the blocks of an Region.t()

  



  
    
      
      Link to this function
    
    operands(op)



  


  

      

          @spec operands(operation()) :: Enumerable.t()


      


Returns an enumerable of the operands of an operation().

  



  
    
      
      Link to this function
    
    operations(block)



  


  

      

          @spec operations(Beaver.MLIR.Block.t()) :: Enumerable.t()


      


Returns an enumerable of the operations of an Block.t()

  



  
    
      
      Link to this function
    
    postwalk(ast, fun)



  


  

      

          @spec postwalk(mlir(), (mlir() -> mlir())) :: mlir()


      


Performs a depth-first, post-order traversal of a MLIR structure.

  



  
    
      
      Link to this function
    
    postwalk(ast, acc, fun)



  


  

      

          @spec postwalk(mlir(), any(), (mlir(), any() -> {mlir(), any()})) :: {mlir(), any()}


      


Performs a depth-first, post-order traversal of a MLIR structure using an accumulator.

  



  
    
      
      Link to this function
    
    prewalk(ast, fun)



  


  

      

          @spec prewalk(mlir(), (mlir() -> mlir())) :: mlir()


      


Performs a depth-first, pre-order traversal of a MLIR structure.

  



  
    
      
      Link to this function
    
    prewalk(ast, acc, fun)



  


  

      

          @spec prewalk(mlir(), any(), (mlir(), any() -> {mlir(), any()})) :: {mlir(), any()}


      


Performs a depth-first, pre-order traversal of a MLIR structure using an accumulator.

  



  
    
      
      Link to this function
    
    regions(op)



  


  

      

          @spec regions(operation()) :: Enumerable.t()


      


Returns an enumerable of the regions of an operation().

  



    

  
    
      
      Link to this function
    
    replace(op, value, opts \\ [destroy: true])



  


  

Replace a operation with a value

  



  
    
      
      Link to this function
    
    results(op)



  


  

      

          @spec results(operation()) :: Enumerable.t()


      


Returns an enumerable of the results of an operation().

  



  
    
      
      Link to this function
    
    successors(op)



  


  

      

          @spec successors(operation()) :: Enumerable.t()


      


Returns an enumerable of the successor blocks of an operation().

  



  
    
      
      Link to this function
    
    traverse(mlir, acc, pre, post)



  


  

      

          @spec traverse(
  mlir(),
  any(),
  (mlir(), any() -> {mlir(), any()}),
  (mlir(), any() -> {mlir(), any()})
) :: {mlir(), any()}


      


Traverse and transform a container in MLIR, it could be a operation, region, block.
You might expect this function works like Macro.traverse/4.

  
    
  
  More on manipulating the IR


During the traversal, there are generally two choices to manipulate the IR:
	Use a pattern defined by macro Beaver.Pattern.defpat/2 to have the PDL interpreter transform the IR for you.
You can use both if it is proper to do so.
	Use Beaver.Walker.replace/2 to replace the operation and return a walker as placeholder if is replaced by value.
It could be mind-boggling to think the IR is mutable but not an issue if your approach is very functional. Inappropriate mutation might cause crash or bugs if somewhere else is keeping a reference of the replace op.


  
    
  
  Some tips


	If your matching is very complicated, using with/1 in Elixir should cover it.
	Use defpat if you want MLIR's greedy pattern application based on benefits instead of implementing something alike yourself.
	You can run traversals in a MLIR pass by calling them in run/1 so that it joins the general MLIR pass manager's orchestration and will be run in parallel when possible.


  



  
    
      
      Link to this function
    
    uses(value)



  


  

      

          @spec uses(Beaver.MLIR.Value.t()) :: Enumerable.t()


      


Returns an enumerable of the uses of an Value.t()

  


        

      



  

    
Beaver.Walker.OpReplacement 
    



      
A placeholder when an operation is replaced by value.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types

        


  
    
      
      Link to this type
    
    t()



  


  

      

          @type t() :: %Beaver.Walker.OpReplacement{
  attributes: Beaver.Walker.t() | list(),
  operands: Beaver.Walker.t() | list(),
  regions: Beaver.Walker.t() | list(),
  results: Beaver.Walker.t() | list(),
  successors: Beaver.Walker.t() | list()
}


      



  


        

      



  

    
Beaver.MLIR 
    



      
Provide macros to insert MLIR context and IR element of structure. These macros are designed to mimic the behavior and aesthetics of __MODULE__, __CALLER__ in Elixir.
Its distinguished form is to indicate this should not be expected to be a function or a macro works like a function.

      


      
        Summary


  
    Types
  


    
      
        dump_opts()

      


    





  
    Functions
  


    
      
        dump(mlir, opts \\ [])

      


    


    
      
        dump!(mlir, opts \\ [])

      


    


    
      
        is_null(v)

      


    


    
      
        to_string(module)

      


    





      


      
        Types

        


  
    
      
      Link to this type
    
    dump_opts()



  


  

      

          @type dump_opts() :: [{:generic, boolean()}]


      



  


        

      

      
        Functions

        


    

  
    
      
      Link to this function
    
    dump(mlir, opts \\ [])



  


  

      

          @spec dump(any(), dump_opts()) :: :ok


      



  



    

  
    
      
      Link to this function
    
    dump!(mlir, opts \\ [])



  


  

      

          @spec dump!(any(), dump_opts()) :: any()


      



  



  
    
      
      Link to this function
    
    is_null(v)



  


  


  



  
    
      
      Link to this function
    
    to_string(module)



  


  


  


        

      



  

    
Beaver.MLIR.AffineMap 
    



      
This module defines functions working with MLIR AffineMap.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        create(dim_cnt, symbol_cnt, exprs, opts \\ [])

      


    


    
      
        dim(index, opts \\ [])

      


    


    
      
        make(value)

      


    


    
      
        symbol(index, opts \\ [])

      


    





      


      
        Types

        


  
    
      
      Link to this type
    
    t()



  


  

      

          @type t() :: %Beaver.MLIR.AffineMap{bag: term(), ref: term()}


      



  


        

      

      
        Functions

        


    

  
    
      
      Link to this function
    
    create(dim_cnt, symbol_cnt, exprs, opts \\ [])



  


  


  



    

  
    
      
      Link to this function
    
    dim(index, opts \\ [])



  


  


  



  
    
      
      Link to this function
    
    make(value)



  


  


  



    

  
    
      
      Link to this function
    
    symbol(index, opts \\ [])



  


  


  


        

      



  

    
Beaver.MLIR.Attribute 
    



      
This module defines functions parsing and creating attributes in MLIR.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        affine_map(map)

      


    


    
      
        array(elements, opts \\ [])

      


    


    
      
        bool(value, opts \\ [])

      


    


    
      
        dense_array(elements, type, opts \\ [])

      


    


    
      
        dense_elements(elements, shaped_type, opts \\ [])

      


    


    
      
        equal?(a, b)

      


    


    
      
        flat_symbol_ref(symbol, opts \\ [])

      


    


    
      
        float(type, value, opts \\ [])

      


    


    
      
        get(attr_str, opts \\ [])

      


    


    
      
        index(value, opts \\ [])

      


    


    
      
        integer(t, value)

      


    


    
      
        is_null(a)

      


    


    
      
        make(value)

      


    


    
      
        null()

      


    


    
      
        string(str, opts \\ [])

      


    


    
      
        type(t)

      


    


    
      
        unit(opts \\ [])

      


    





      


      
        Types

        


  
    
      
      Link to this type
    
    t()



  


  

      

          @type t() :: %Beaver.MLIR.Attribute{bag: term(), ref: term()}


      



  


        

      

      
        Functions

        


  
    
      
      Link to this function
    
    affine_map(map)



  


  


  



    

  
    
      
      Link to this function
    
    array(elements, opts \\ [])



  


  


  



    

  
    
      
      Link to this function
    
    bool(value, opts \\ [])



  


  


  



    

  
    
      
      Link to this function
    
    dense_array(elements, type, opts \\ [])



  


  


  



    

  
    
      
      Link to this function
    
    dense_elements(elements, shaped_type, opts \\ [])



  


  


  



  
    
      
      Link to this function
    
    equal?(a, b)



  


  


  



    

  
    
      
      Link to this function
    
    flat_symbol_ref(symbol, opts \\ [])



  


  


  



    

  
    
      
      Link to this function
    
    float(type, value, opts \\ [])



  


  


  



    

  
    
      
      Link to this function
    
    get(attr_str, opts \\ [])



  


  


  



    

  
    
      
      Link to this function
    
    index(value, opts \\ [])



  


  


  



  
    
      
      Link to this function
    
    integer(t, value)



  


  


  



  
    
      
      Link to this function
    
    is_null(a)



  


  


  



  
    
      
      Link to this function
    
    make(value)



  


  


  



  
    
      
      Link to this function
    
    null()



  


  


  



    

  
    
      
      Link to this function
    
    string(str, opts \\ [])



  


  


  



  
    
      
      Link to this function
    
    type(t)



  


  


  



    

  
    
      
      Link to this function
    
    unit(opts \\ [])



  


  


  


        

      



  

    
Beaver.MLIR.Block 
    



      
This module defines functions working with MLIR Block.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        add_arg!(block, ctx, args)

      


    


    
      
        create(arg_loc_pairs \\ [])

      


    


    
      
        create(args, locs)

      


    


    
      
        get_arg!(block, index)

      


    


    
      
        make(value)

      


    





      


      
        Types

        


  
    
      
      Link to this type
    
    t()



  


  

      

          @type t() :: %Beaver.MLIR.Block{bag: term(), ref: term()}


      



  


        

      

      
        Functions

        


  
    
      
      Link to this function
    
    add_arg!(block, ctx, args)



  


  


  



    

  
    
      
      Link to this function
    
    create(arg_loc_pairs \\ [])



  


  


  



  
    
      
      Link to this function
    
    create(args, locs)



  


  


  



  
    
      
      Link to this function
    
    get_arg!(block, index)



  


  


  



  
    
      
      Link to this function
    
    make(value)



  


  


  


        

      



  

    
Beaver.MLIR.CAPI 
    



      
This module ships MLIR's C API. These NIFs are generated from headers in LLVM repo and this repo's headers providing supplemental functions.

      


      
        Summary


  
    Functions
  


    
      
        beaver_raw_beaver_affine_map_print(_)

      


    


    
      
        beaver_raw_beaver_attribute_print(_)

      


    


    
      
        beaver_raw_beaver_location_print(_)

      


    


    
      
        beaver_raw_beaver_operation_print(_)

      


    


    
      
        beaver_raw_beaver_pm_print(_)

      


    


    
      
        beaver_raw_beaver_type_print(_)

      


    


    
      
        beaver_raw_beaver_value_print(_)

      


    


    
      
        beaver_raw_context_attach_diagnostic_handler(_, _)

      


    


    
      
        beaver_raw_create_mlir_pass(name, argument, description, op_name, handler)

      


    


    
      
        beaver_raw_get_context_load_all_dialects()

      


    


    
      
        beaver_raw_get_resource_c_string(_)

      


    


    
      
        beaver_raw_mlir_named_attribute_get(_, _)

      


    


    
      
        beaver_raw_own_opaque_ptr(_)

      


    


    
      
        beaver_raw_parse_pass_pipeline(_, _)

      


    


    
      
        beaver_raw_pass_token_signal(_)

      


    


    
      
        beaver_raw_read_opaque_ptr(_, _)

      


    


    
      
        beaver_raw_registered_dialects()

      


    


    
      
        beaver_raw_registered_ops()

      


    


    
      
        beaver_raw_registered_ops_of_dialect(ctx, name)

      


    


    
      
        beaver_raw_resource_c_string_to_term_charlist(_)

      


    


    
      
        beaverApplyOwnedPatternSetOnOperation(arg1, arg2)

      


    


    
      
        beaverApplyOwnedPatternSetOnRegion(arg1, arg2)

      


    


    
      
        beaverAttributeIsNull(arg1)

      


    


    
      
        beaverBlockIsNull(arg1)

      


    


    
      
        beaverContextIsNull(arg1)

      


    


    
      
        beaverCreateExternalPass(arg1, arg2, arg3, arg4, arg5, arg6, arg7, arg8, arg9, arg10, arg11, arg12, arg13)

      


    


    
      
        beaverDialectIsNull(arg1)

      


    


    
      
        beaverDialectRegistryIsNull(arg1)

      


    


    
      
        beaverEnterMultiThreadedExecution(arg1)

      


    


    
      
        beaverExitMultiThreadedExecution(arg1)

      


    


    
      
        beaverGetIRDLDefinedAttr(arg1, arg2, arg3)

      


    


    
      
        beaverGetIRDLDefinedType(arg1, arg2, arg3)

      


    


    
      
        beaverGetNumRegisteredOperations(arg1)

      


    


    
      
        beaverGetReassociationIndicesForReshape(arg1, arg2)

      


    


    
      
        beaverGetRegisteredOperationName(arg1, arg2)

      


    


    
      
        beaverIsOpNameTerminator(arg1, arg2)

      


    


    
      
        beaverLoadIRDLDialects(arg1)

      


    


    
      
        beaverLocationIsNull(arg1)

      


    


    
      
        beaverLocationPrint(arg1, arg2, arg3)

      


    


    
      
        beaverLogicalResultFailure()

      


    


    
      
        beaverLogicalResultIsFailure(arg1)

      


    


    
      
        beaverLogicalResultIsSuccess(arg1)

      


    


    
      
        beaverLogicalResultSuccess()

      


    


    
      
        beaverMlirExecutionEngineIsNull(arg1)

      


    


    
      
        beaverMlirNamedAttributeGetAttribute(arg1)

      


    


    
      
        beaverMlirNamedAttributeGetName(arg1)

      


    


    
      
        beaverMlirOperationStateGetContext(arg1)

      


    


    
      
        beaverMlirOperationStateGetLocation(arg1)

      


    


    
      
        beaverMlirOperationStateGetName(arg1)

      


    


    
      
        beaverMlirOperationStateGetNumAttributes(arg1)

      


    


    
      
        beaverMlirOperationStateGetNumOperands(arg1)

      


    


    
      
        beaverMlirOperationStateGetNumRegions(arg1)

      


    


    
      
        beaverMlirOperationStateGetNumResults(arg1)

      


    


    
      
        beaverModuleIsNull(arg1)

      


    


    
      
        beaverOperationDumpGeneric(arg1)

      


    


    
      
        beaverOperationGetAttribute(arg1, arg2)

      


    


    
      
        beaverOperationGetName(arg1, arg2)

      


    


    
      
        beaverOperationIsNull(arg1)

      


    


    
      
        beaverPassGetArgument(arg1)

      


    


    
      
        beaverPassGetDescription(arg1)

      


    


    
      
        beaverPassGetName(arg1)

      


    


    
      
        beaverPassManagerEnableTiming(arg1)

      


    


    
      
        beaverPassManagerGetContext(arg1)

      


    


    
      
        beaverPatternSetAddOwnedPDLPattern(arg1, arg2)

      


    


    
      
        beaverRegionIsNull(arg1)

      


    


    
      
        beaverRegisteredDialects(arg1, arg2, arg3)

      


    


    
      
        beaverRegisteredOperationNameGetDialectName(arg1)

      


    


    
      
        beaverRegisteredOperationNameGetOpName(arg1)

      


    


    
      
        beaverRegisteredOperationsOfDialect(arg1, arg2, arg3, arg4)

      


    


    
      
        beaverRewritePatternSetGet(arg1)

      


    


    
      
        beaverStringRefGetData(arg1)

      


    


    
      
        beaverStringRefGetLength(arg1)

      


    


    
      
        beaverSymbolTableIsNull(arg1)

      


    


    
      
        beaverTypeIsNull(arg1)

      


    


    
      
        beaverValueIsNull(arg1)

      


    


    
      
        load_nif()

      


    


    
      
        mlirAffineAddExprGet(arg1, arg2)

      


    


    
      
        mlirAffineBinaryOpExprGetLHS(arg1)

      


    


    
      
        mlirAffineBinaryOpExprGetRHS(arg1)

      


    


    
      
        mlirAffineCeilDivExprGet(arg1, arg2)

      


    


    
      
        mlirAffineConstantExprGet(arg1, arg2)

      


    


    
      
        mlirAffineConstantExprGetValue(arg1)

      


    


    
      
        mlirAffineDimExprGet(arg1, arg2)

      


    


    
      
        mlirAffineDimExprGetPosition(arg1)

      


    


    
      
        mlirAffineExprCompose(arg1, arg2)

      


    


    
      
        mlirAffineExprDump(arg1)

      


    


    
      
        mlirAffineExprEqual(arg1, arg2)

      


    


    
      
        mlirAffineExprGetContext(arg1)

      


    


    
      
        mlirAffineExprGetLargestKnownDivisor(arg1)

      


    


    
      
        mlirAffineExprIsAAdd(arg1)

      


    


    
      
        mlirAffineExprIsABinary(arg1)

      


    


    
      
        mlirAffineExprIsACeilDiv(arg1)

      


    


    
      
        mlirAffineExprIsAConstant(arg1)

      


    


    
      
        mlirAffineExprIsADim(arg1)

      


    


    
      
        mlirAffineExprIsAFloorDiv(arg1)

      


    


    
      
        mlirAffineExprIsAMod(arg1)

      


    


    
      
        mlirAffineExprIsAMul(arg1)

      


    


    
      
        mlirAffineExprIsASymbol(arg1)

      


    


    
      
        mlirAffineExprIsFunctionOfDim(arg1, arg2)

      


    


    
      
        mlirAffineExprIsMultipleOf(arg1, arg2)

      


    


    
      
        mlirAffineExprIsPureAffine(arg1)

      


    


    
      
        mlirAffineExprIsSymbolicOrConstant(arg1)

      


    


    
      
        mlirAffineExprPrint(arg1, arg2, arg3)

      


    


    
      
        mlirAffineFloorDivExprGet(arg1, arg2)

      


    


    
      
        mlirAffineMapAttrGet(arg1)

      


    


    
      
        mlirAffineMapAttrGetTypeID()

      


    


    
      
        mlirAffineMapAttrGetValue(arg1)

      


    


    
      
        mlirAffineMapCompressUnusedSymbols(arg1, arg2, arg3, arg4)

      


    


    
      
        mlirAffineMapConstantGet(arg1, arg2)

      


    


    
      
        mlirAffineMapDump(arg1)

      


    


    
      
        mlirAffineMapEmptyGet(arg1)

      


    


    
      
        mlirAffineMapEqual(arg1, arg2)

      


    


    
      
        mlirAffineMapGet(arg1, arg2, arg3, arg4, arg5)

      


    


    
      
        mlirAffineMapGetContext(arg1)

      


    


    
      
        mlirAffineMapGetMajorSubMap(arg1, arg2)

      


    


    
      
        mlirAffineMapGetMinorSubMap(arg1, arg2)

      


    


    
      
        mlirAffineMapGetNumDims(arg1)

      


    


    
      
        mlirAffineMapGetNumInputs(arg1)

      


    


    
      
        mlirAffineMapGetNumResults(arg1)

      


    


    
      
        mlirAffineMapGetNumSymbols(arg1)

      


    


    
      
        mlirAffineMapGetResult(arg1, arg2)

      


    


    
      
        mlirAffineMapGetSingleConstantResult(arg1)

      


    


    
      
        mlirAffineMapGetSubMap(arg1, arg2, arg3)

      


    


    
      
        mlirAffineMapIsEmpty(arg1)

      


    


    
      
        mlirAffineMapIsIdentity(arg1)

      


    


    
      
        mlirAffineMapIsMinorIdentity(arg1)

      


    


    
      
        mlirAffineMapIsPermutation(arg1)

      


    


    
      
        mlirAffineMapIsProjectedPermutation(arg1)

      


    


    
      
        mlirAffineMapIsSingleConstant(arg1)

      


    


    
      
        mlirAffineMapMinorIdentityGet(arg1, arg2, arg3)

      


    


    
      
        mlirAffineMapMultiDimIdentityGet(arg1, arg2)

      


    


    
      
        mlirAffineMapPermutationGet(arg1, arg2, arg3)

      


    


    
      
        mlirAffineMapPrint(arg1, arg2, arg3)

      


    


    
      
        mlirAffineMapReplace(arg1, arg2, arg3, arg4, arg5)

      


    


    
      
        mlirAffineMapZeroResultGet(arg1, arg2, arg3)

      


    


    
      
        mlirAffineModExprGet(arg1, arg2)

      


    


    
      
        mlirAffineMulExprGet(arg1, arg2)

      


    


    
      
        mlirAffineSymbolExprGet(arg1, arg2)

      


    


    
      
        mlirAffineSymbolExprGetPosition(arg1)

      


    


    
      
        mlirAnyQuantizedTypeGet(arg1, arg2, arg3, arg4, arg5)

      


    


    
      
        mlirArrayAttrGet(arg1, arg2, arg3)

      


    


    
      
        mlirArrayAttrGetElement(arg1, arg2)

      


    


    
      
        mlirArrayAttrGetNumElements(arg1)

      


    


    
      
        mlirArrayAttrGetTypeID()

      


    


    
      
        mlirAsmStateCreateForOperation(arg1, arg2)

      


    


    
      
        mlirAsmStateCreateForValue(arg1, arg2)

      


    


    
      
        mlirAsmStateDestroy(arg1)

      


    


    
      
        mlirAttributeDump(arg1)

      


    


    
      
        mlirAttributeEqual(arg1, arg2)

      


    


    
      
        mlirAttributeGetContext(arg1)

      


    


    
      
        mlirAttributeGetDialect(arg1)

      


    


    
      
        mlirAttributeGetNull()

      


    


    
      
        mlirAttributeGetType(arg1)

      


    


    
      
        mlirAttributeGetTypeID(arg1)

      


    


    
      
        mlirAttributeIsAAffineMap(arg1)

      


    


    
      
        mlirAttributeIsAArray(arg1)

      


    


    
      
        mlirAttributeIsABool(arg1)

      


    


    
      
        mlirAttributeIsADenseBoolArray(arg1)

      


    


    
      
        mlirAttributeIsADenseElements(arg1)

      


    


    
      
        mlirAttributeIsADenseF32Array(arg1)

      


    


    
      
        mlirAttributeIsADenseF64Array(arg1)

      


    


    
      
        mlirAttributeIsADenseFPElements(arg1)

      


    


    
      
        mlirAttributeIsADenseI8Array(arg1)

      


    


    
      
        mlirAttributeIsADenseI16Array(arg1)

      


    


    
      
        mlirAttributeIsADenseI32Array(arg1)

      


    


    
      
        mlirAttributeIsADenseI64Array(arg1)

      


    


    
      
        mlirAttributeIsADenseIntElements(arg1)

      


    


    
      
        mlirAttributeIsADenseResourceElements(arg1)

      


    


    
      
        mlirAttributeIsADictionary(arg1)

      


    


    
      
        mlirAttributeIsAElements(arg1)

      


    


    
      
        mlirAttributeIsAFlatSymbolRef(arg1)

      


    


    
      
        mlirAttributeIsAFloat(arg1)

      


    


    
      
        mlirAttributeIsAInteger(arg1)

      


    


    
      
        mlirAttributeIsAIntegerSet(arg1)

      


    


    
      
        mlirAttributeIsALocation(arg1)

      


    


    
      
        mlirAttributeIsAOpaque(arg1)

      


    


    
      
        mlirAttributeIsASparseElements(arg1)

      


    


    
      
        mlirAttributeIsASparseTensorEncodingAttr(arg1)

      


    


    
      
        mlirAttributeIsAStridedLayout(arg1)

      


    


    
      
        mlirAttributeIsAString(arg1)

      


    


    
      
        mlirAttributeIsASymbolRef(arg1)

      


    


    
      
        mlirAttributeIsAType(arg1)

      


    


    
      
        mlirAttributeIsAUnit(arg1)

      


    


    
      
        mlirAttributeParseGet(arg1, arg2)

      


    


    
      
        mlirAttributePrint(arg1, arg2, arg3)

      


    


    
      
        mlirBF16TypeGet(arg1)

      


    


    
      
        mlirBFloat16TypeGetTypeID()

      


    


    
      
        mlirBlockAddArgument(arg1, arg2, arg3)

      


    


    
      
        mlirBlockAppendOwnedOperation(arg1, arg2)

      


    


    
      
        mlirBlockArgumentGetArgNumber(arg1)

      


    


    
      
        mlirBlockArgumentGetOwner(arg1)

      


    


    
      
        mlirBlockArgumentSetType(arg1, arg2)
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    mlirUnmanagedDenseResourceElementsAttrGet(arg1, arg2, arg3, arg4, arg5, arg6, arg7, arg8)



  


  


  



  
    
      
      Link to this function
    
    mlirUnmanagedDenseUInt8ResourceElementsAttrGet(arg1, arg2, arg3, arg4)



  


  


  



  
    
      
      Link to this function
    
    mlirUnmanagedDenseUInt16ResourceElementsAttrGet(arg1, arg2, arg3, arg4)



  


  


  



  
    
      
      Link to this function
    
    mlirUnmanagedDenseUInt32ResourceElementsAttrGet(arg1, arg2, arg3, arg4)



  


  


  



  
    
      
      Link to this function
    
    mlirUnmanagedDenseUInt64ResourceElementsAttrGet(arg1, arg2, arg3, arg4)



  


  


  



  
    
      
      Link to this function
    
    mlirUnrankedMemRefTypeGet(arg1, arg2)



  


  


  



  
    
      
      Link to this function
    
    mlirUnrankedMemRefTypeGetChecked(arg1, arg2, arg3)



  


  


  



  
    
      
      Link to this function
    
    mlirUnrankedMemRefTypeGetTypeID()



  


  


  



  
    
      
      Link to this function
    
    mlirUnrankedMemrefGetMemorySpace(arg1)



  


  


  



  
    
      
      Link to this function
    
    mlirUnrankedTensorTypeGet(arg1)



  


  


  



  
    
      
      Link to this function
    
    mlirUnrankedTensorTypeGetChecked(arg1, arg2)



  


  


  



  
    
      
      Link to this function
    
    mlirUnrankedTensorTypeGetTypeID()



  


  


  



  
    
      
      Link to this function
    
    mlirValueDump(arg1)



  


  


  



  
    
      
      Link to this function
    
    mlirValueEqual(arg1, arg2)



  


  


  



  
    
      
      Link to this function
    
    mlirValueGetFirstUse(arg1)



  


  


  



  
    
      
      Link to this function
    
    mlirValueGetType(arg1)



  


  


  



  
    
      
      Link to this function
    
    mlirValueIsABlockArgument(arg1)



  


  


  



  
    
      
      Link to this function
    
    mlirValueIsAOpResult(arg1)



  


  


  



  
    
      
      Link to this function
    
    mlirValuePrint(arg1, arg2, arg3)



  


  


  



  
    
      
      Link to this function
    
    mlirValuePrintAsOperand(arg1, arg2, arg3, arg4)



  


  


  



  
    
      
      Link to this function
    
    mlirValueReplaceAllUsesOfWith(arg1, arg2)



  


  


  



  
    
      
      Link to this function
    
    mlirValueSetType(arg1, arg2)



  


  


  



  
    
      
      Link to this function
    
    mlirVectorTypeGet(arg1, arg2, arg3)



  


  


  



  
    
      
      Link to this function
    
    mlirVectorTypeGetChecked(arg1, arg2, arg3, arg4)



  


  


  



  
    
      
      Link to this function
    
    mlirVectorTypeGetScalable(arg1, arg2, arg3, arg4)



  


  


  



  
    
      
      Link to this function
    
    mlirVectorTypeGetScalableChecked(arg1, arg2, arg3, arg4, arg5)



  


  


  



  
    
      
      Link to this function
    
    mlirVectorTypeGetTypeID()



  


  


  



  
    
      
      Link to this function
    
    mlirVectorTypeIsDimScalable(arg1, arg2)



  


  


  



  
    
      
      Link to this function
    
    mlirVectorTypeIsScalable(arg1)



  


  


  


        

      



  

    
Beaver.MLIR.Context 
    



      
This module defines functions creating or destroying MLIR context.

      


      
        Summary


  
    Types
  


    
      
        context_option()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        create(opts \\ [allow_unregistered: false])

      


        create a MLIR context and register all dialects



    


    
      
        destroy(ctx)

      


        See Beaver.MLIR.CAPI.mlirContextDestroy/1.



    


    
      
        make(value)

      


    





      


      
        Types

        


  
    
      
      Link to this type
    
    context_option()



  


  

      

          @type context_option() :: {:allow_unregistered, boolean()}


      



  



  
    
      
      Link to this type
    
    t()



  


  

      

          @type t() :: %Beaver.MLIR.Context{bag: term(), ref: term()}


      



  


        

      

      
        Functions

        


    

  
    
      
      Link to this function
    
    create(opts \\ [allow_unregistered: false])



  


  

      

          @spec create(context_option()) :: t()


      


create a MLIR context and register all dialects

  



  
    
      
      Link to this function
    
    destroy(ctx)



  


  

See Beaver.MLIR.CAPI.mlirContextDestroy/1.

  



  
    
      
      Link to this function
    
    make(value)



  


  


  


        

      



  

    
Beaver.MLIR.Conversion 
    



      
Conversions MLIR provides by default.

      


      
        Summary


  
    Functions
  


    
      
        arm_neon_2d_to_intr()

      


        Convert Arm NEON structured ops to intrinsics



    


    
      
        arm_neon_2d_to_intr(composer_or_op)

      


    


    
      
        convert_affine_for_to_gpu()

      


        Convert top-level AffineFor Ops to GPU kernels



    


    
      
        convert_affine_for_to_gpu(composer_or_op)

      


    


    
      
        convert_amdgpu_to_rocdl()

      


        Convert AMDGPU dialect to ROCDL dialect



    


    
      
        convert_amdgpu_to_rocdl(composer_or_op)

      


    


    
      
        convert_arith_to_amdgpu()

      


        Convert Arith operations to AMDGPU-specific implementations



    


    
      
        convert_arith_to_amdgpu(composer_or_op)

      


    


    
      
        convert_arith_to_arm_sme()

      


        Convert Arith dialect to ArmSME dialect



    


    
      
        convert_arith_to_arm_sme(composer_or_op)

      


    


    
      
        convert_arith_to_llvm()

      


        Convert Arith dialect to LLVM dialect



    


    
      
        convert_arith_to_llvm(composer_or_op)

      


    


    
      
        convert_arith_to_spirv()

      


        Convert Arith dialect to SPIR-V dialect



    


    
      
        convert_arith_to_spirv(composer_or_op)

      


    


    
      
        convert_arm_sme_to_llvm()

      


        Lower the operations from the ArmSME dialect into the LLVM dialect



    


    
      
        convert_arm_sme_to_llvm(composer_or_op)

      


    


    
      
        convert_arm_sme_to_scf()

      


        Lower the operations from the ArmSME dialect into the SCF dialect



    


    
      
        convert_arm_sme_to_scf(composer_or_op)

      


    


    
      
        convert_async_to_llvm()

      


        Convert the operations from the async dialect into the LLVM dialect



    


    
      
        convert_async_to_llvm(composer_or_op)

      


    


    
      
        convert_bufferization_to_memref()

      


        Convert operations from the Bufferization dialect to the MemRef dialect



    


    
      
        convert_bufferization_to_memref(composer_or_op)

      


    


    
      
        convert_cf_to_llvm()

      


        Convert ControlFlow operations to the LLVM dialect



    


    
      
        convert_cf_to_llvm(composer_or_op)

      


    


    
      
        convert_cf_to_spirv()

      


        Convert ControlFlow dialect to SPIR-V dialect



    


    
      
        convert_cf_to_spirv(composer_or_op)

      


    


    
      
        convert_complex_to_libm()

      


        Convert Complex dialect to libm calls



    


    
      
        convert_complex_to_libm(composer_or_op)

      


    


    
      
        convert_complex_to_llvm()

      


        Convert Complex dialect to LLVM dialect



    


    
      
        convert_complex_to_llvm(composer_or_op)

      


    


    
      
        convert_complex_to_spirv()

      


        Convert Complex dialect to SPIRV dialect



    


    
      
        convert_complex_to_spirv(composer_or_op)

      


    


    
      
        convert_complex_to_standard()

      


        Convert Complex dialect to standard dialect



    


    
      
        convert_complex_to_standard(composer_or_op)

      


    


    
      
        convert_func_to_emitc()

      


        Convert Func dialect to EmitC dialect



    


    
      
        convert_func_to_emitc(composer_or_op)

      


    


    
      
        convert_func_to_llvm()

      


        Convert from the Func dialect to the LLVM dialect



    


    
      
        convert_func_to_llvm(composer_or_op)

      


    


    
      
        convert_func_to_spirv()

      


        Convert Func dialect to SPIR-V dialect



    


    
      
        convert_func_to_spirv(composer_or_op)

      


    


    
      
        convert_gpu_launch_to_vulkan_launch()

      


        Convert gpu.launch_func to vulkanLaunch external call



    


    
      
        convert_gpu_launch_to_vulkan_launch(composer_or_op)

      


    


    
      
        convert_gpu_to_nvvm()

      


        Generate NVVM operations for gpu operations



    


    
      
        convert_gpu_to_nvvm(composer_or_op)

      


    


    
      
        convert_gpu_to_rocdl()

      


        Generate ROCDL operations for gpu operations



    


    
      
        convert_gpu_to_rocdl(composer_or_op)

      


    


    
      
        convert_gpu_to_spirv()

      


        Convert GPU dialect to SPIR-V dialect



    


    
      
        convert_gpu_to_spirv(composer_or_op)

      


    


    
      
        convert_index_to_llvm()

      


        Lower the index dialect to the llvm dialect.



    


    
      
        convert_index_to_llvm(composer_or_op)

      


    


    
      
        convert_index_to_spirv()

      


        Lower the index dialect to the spirv dialect.



    


    
      
        convert_index_to_spirv(composer_or_op)

      


    


    
      
        convert_linalg_to_std()

      


        Convert the operations from the linalg dialect into the Standard dialect



    


    
      
        convert_linalg_to_std(composer_or_op)

      


    


    
      
        convert_math_to_funcs()

      


        Convert Math operations to calls of outlined implementations.



    


    
      
        convert_math_to_funcs(composer_or_op)

      


    


    
      
        convert_math_to_libm()

      


        Convert Math dialect to libm calls



    


    
      
        convert_math_to_libm(composer_or_op)

      


    


    
      
        convert_math_to_llvm()

      


        Convert Math dialect to LLVM dialect



    


    
      
        convert_math_to_llvm(composer_or_op)

      


    


    
      
        convert_math_to_spirv()

      


        Convert Math dialect to SPIR-V dialect



    


    
      
        convert_math_to_spirv(composer_or_op)

      


    


    
      
        convert_memref_to_spirv()

      


        Convert MemRef dialect to SPIR-V dialect



    


    
      
        convert_memref_to_spirv(composer_or_op)

      


    


    
      
        convert_nvgpu_to_nvvm()

      


        Convert NVGPU dialect to NVVM dialect



    


    
      
        convert_nvgpu_to_nvvm(composer_or_op)

      


    


    
      
        convert_nvvm_to_llvm()

      


        Convert NVVM to PTX with Inline Assembly in LLVM dialect



    


    
      
        convert_nvvm_to_llvm(composer_or_op)

      


    


    
      
        convert_openacc_to_scf()

      


        Convert the OpenACC ops to OpenACC with SCF dialect



    


    
      
        convert_openacc_to_scf(composer_or_op)

      


    


    
      
        convert_openmp_to_llvm()

      


        Convert the OpenMP ops to OpenMP ops with LLVM dialect



    


    
      
        convert_openmp_to_llvm(composer_or_op)

      


    


    
      
        convert_parallel_loops_to_gpu()

      


        Convert mapped scf.parallel ops to gpu launch operations



    


    
      
        convert_parallel_loops_to_gpu(composer_or_op)

      


    


    
      
        convert_pdl_to_pdl_interp()

      


        Convert PDL ops to PDL interpreter ops



    


    
      
        convert_pdl_to_pdl_interp(composer_or_op)

      


    


    
      
        convert_scf_to_cf()

      


        Convert SCF dialect to ControlFlow dialect, replacing structured control flow with a CFG



    


    
      
        convert_scf_to_cf(composer_or_op)

      


    


    
      
        convert_scf_to_emitc()

      


        Convert SCF dialect to EmitC dialect, maintaining structured control flow



    


    
      
        convert_scf_to_emitc(composer_or_op)

      


    


    
      
        convert_scf_to_openmp()

      


        Convert SCF parallel loop to OpenMP parallel + workshare constructs.



    


    
      
        convert_scf_to_openmp(composer_or_op)

      


    


    
      
        convert_scf_to_spirv()

      


        Convert SCF dialect to SPIR-V dialect.



    


    
      
        convert_scf_to_spirv(composer_or_op)

      


    


    
      
        convert_shape_constraints()

      


        Convert shape constraint operations to the standard dialect



    


    
      
        convert_shape_constraints(composer_or_op)

      


    


    
      
        convert_shape_to_std()

      


        Convert operations from the shape dialect into the standard dialect



    


    
      
        convert_shape_to_std(composer_or_op)

      


    


    
      
        convert_spirv_to_llvm()

      


        Convert SPIR-V dialect to LLVM dialect



    


    
      
        convert_spirv_to_llvm(composer_or_op)

      


    


    
      
        convert_tensor_to_linalg()

      


        Convert some Tensor dialect ops to Linalg dialect



    


    
      
        convert_tensor_to_linalg(composer_or_op)

      


    


    
      
        convert_tensor_to_spirv()

      


        Convert Tensor dialect to SPIR-V dialect



    


    
      
        convert_tensor_to_spirv(composer_or_op)

      


    


    
      
        convert_to_llvm()

      


        Convert to LLVM via dialect interfaces found in the input IR



    


    
      
        convert_to_llvm(composer_or_op)

      


    


    
      
        convert_ub_to_llvm()

      


        Convert UB dialect to LLVM dialect



    


    
      
        convert_ub_to_llvm(composer_or_op)

      


    


    
      
        convert_ub_to_spirv()

      


        Convert UB dialect to SPIR-V dialect



    


    
      
        convert_ub_to_spirv(composer_or_op)

      


    


    
      
        convert_vector_to_arm_sme()

      


        Lower the operations from the vector dialect into the ArmSME dialect



    


    
      
        convert_vector_to_arm_sme(composer_or_op)

      


    


    
      
        convert_vector_to_gpu()

      


        Lower the operations from the vector dialect into the GPU dialect



    


    
      
        convert_vector_to_gpu(composer_or_op)

      


    


    
      
        convert_vector_to_llvm()

      


        Lower the operations from the vector dialect into the LLVM dialect



    


    
      
        convert_vector_to_llvm(composer_or_op)

      


    


    
      
        convert_vector_to_scf()

      


        Lower the operations from the vector dialect into the SCF dialect



    


    
      
        convert_vector_to_scf(composer_or_op)

      


    


    
      
        convert_vector_to_spirv()

      


        Convert Vector dialect to SPIR-V dialect



    


    
      
        convert_vector_to_spirv(composer_or_op)

      


    


    
      
        finalize_memref_to_llvm()

      


        Finalize MemRef dialect to LLVM dialect conversion



    


    
      
        finalize_memref_to_llvm(composer_or_op)

      


    


    
      
        gpu_to_llvm()

      


        Convert GPU dialect to LLVM dialect with GPU runtime calls



    


    
      
        gpu_to_llvm(composer_or_op)

      


    


    
      
        launch_func_to_vulkan()

      


        Convert vulkanLaunch external call to Vulkan runtime external calls



    


    
      
        launch_func_to_vulkan(composer_or_op)

      


    


    
      
        lift_cf_to_scf()

      


        Lift ControlFlow dialect to SCF dialect



    


    
      
        lift_cf_to_scf(composer_or_op)

      


    


    
      
        lower_affine()

      


        Lower Affine operations to a combination of Standard and SCF operations



    


    
      
        lower_affine(composer_or_op)

      


    


    
      
        lower_host_to_llvm()

      


        Lowers the host module code and gpu.launch_func to LLVM



    


    
      
        lower_host_to_llvm(composer_or_op)

      


    


    
      
        map_memref_spirv_storage_class()

      


        Map numeric MemRef memory spaces to SPIR-V storage classes



    


    
      
        map_memref_spirv_storage_class(composer_or_op)

      


    


    
      
        reconcile_unrealized_casts()

      


        Simplify and eliminate unrealized conversion casts



    


    
      
        reconcile_unrealized_casts(composer_or_op)

      


    


    
      
        set_llvm_module_datalayout()

      


        Attach a datalayout string as a module attribute



    


    
      
        set_llvm_module_datalayout(composer_or_op)

      


    


    
      
        tosa_to_arith()

      


        Lower TOSA to the Arith dialect



    


    
      
        tosa_to_arith(composer_or_op)

      


    


    
      
        tosa_to_linalg()

      


        Lower TOSA to LinAlg on tensors



    


    
      
        tosa_to_linalg(composer_or_op)

      


    


    
      
        tosa_to_linalg_named()

      


        Lower TOSA to LinAlg named operations



    


    
      
        tosa_to_linalg_named(composer_or_op)

      


    


    
      
        tosa_to_mlprogram()

      


        Lower TOSA to the MLProgram dialect



    


    
      
        tosa_to_mlprogram(composer_or_op)

      


    


    
      
        tosa_to_scf()

      


        Lower TOSA to the SCF dialect



    


    
      
        tosa_to_scf(composer_or_op)

      


    


    
      
        tosa_to_tensor()

      


        Lower TOSA to the Tensor dialect



    


    
      
        tosa_to_tensor(composer_or_op)

      


    





      


      
        Functions

        


  
    
      
      Link to this function
    
    arm_neon_2d_to_intr()



  


  

Convert Arm NEON structured ops to intrinsics

  
    
  
  Argument name in MLIR CLI


arm-neon-2d-to-intr

  
    
  
  Pass name in TableGen


ConvertArmNeon2dToIntr

  



  
    
      
      Link to this function
    
    arm_neon_2d_to_intr(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    convert_affine_for_to_gpu()



  


  

Convert top-level AffineFor Ops to GPU kernels

  
    
  
  Argument name in MLIR CLI


convert-affine-for-to-gpu

  
    
  
  Pass name in TableGen


ConvertAffineForToGPU

  



  
    
      
      Link to this function
    
    convert_affine_for_to_gpu(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    convert_amdgpu_to_rocdl()



  


  

Convert AMDGPU dialect to ROCDL dialect

  
    
  
  Argument name in MLIR CLI


convert-amdgpu-to-rocdl

  
    
  
  Pass name in TableGen


ConvertAMDGPUToROCDL

  



  
    
      
      Link to this function
    
    convert_amdgpu_to_rocdl(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    convert_arith_to_amdgpu()



  


  

Convert Arith operations to AMDGPU-specific implementations

  
    
  
  Argument name in MLIR CLI


convert-arith-to-amdgpu

  
    
  
  Pass name in TableGen


ArithToAMDGPUConversionPass

  



  
    
      
      Link to this function
    
    convert_arith_to_amdgpu(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    convert_arith_to_arm_sme()



  


  

Convert Arith dialect to ArmSME dialect

  
    
  
  Argument name in MLIR CLI


convert-arith-to-arm-sme

  
    
  
  Pass name in TableGen


ArithToArmSMEConversionPass

  



  
    
      
      Link to this function
    
    convert_arith_to_arm_sme(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    convert_arith_to_llvm()



  


  

Convert Arith dialect to LLVM dialect

  
    
  
  Argument name in MLIR CLI


convert-arith-to-llvm

  
    
  
  Pass name in TableGen


ArithToLLVMConversionPass

  



  
    
      
      Link to this function
    
    convert_arith_to_llvm(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    convert_arith_to_spirv()



  


  

Convert Arith dialect to SPIR-V dialect

  
    
  
  Argument name in MLIR CLI


convert-arith-to-spirv

  
    
  
  Pass name in TableGen


ConvertArithToSPIRV

  



  
    
      
      Link to this function
    
    convert_arith_to_spirv(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    convert_arm_sme_to_llvm()



  


  

Lower the operations from the ArmSME dialect into the LLVM dialect

  
    
  
  Argument name in MLIR CLI


convert-arm-sme-to-llvm

  
    
  
  Pass name in TableGen


ConvertArmSMEToLLVM

  



  
    
      
      Link to this function
    
    convert_arm_sme_to_llvm(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    convert_arm_sme_to_scf()



  


  

Lower the operations from the ArmSME dialect into the SCF dialect

  
    
  
  Argument name in MLIR CLI


convert-arm-sme-to-scf

  
    
  
  Pass name in TableGen


ConvertArmSMEToSCF

  



  
    
      
      Link to this function
    
    convert_arm_sme_to_scf(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    convert_async_to_llvm()



  


  

Convert the operations from the async dialect into the LLVM dialect

  
    
  
  Argument name in MLIR CLI


convert-async-to-llvm

  
    
  
  Pass name in TableGen


ConvertAsyncToLLVMPass

  



  
    
      
      Link to this function
    
    convert_async_to_llvm(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    convert_bufferization_to_memref()



  


  

Convert operations from the Bufferization dialect to the MemRef dialect

  
    
  
  Argument name in MLIR CLI


convert-bufferization-to-memref

  
    
  
  Pass name in TableGen


ConvertBufferizationToMemRef

  



  
    
      
      Link to this function
    
    convert_bufferization_to_memref(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    convert_cf_to_llvm()



  


  

Convert ControlFlow operations to the LLVM dialect

  
    
  
  Argument name in MLIR CLI


convert-cf-to-llvm

  
    
  
  Pass name in TableGen


ConvertControlFlowToLLVMPass

  



  
    
      
      Link to this function
    
    convert_cf_to_llvm(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    convert_cf_to_spirv()



  


  

Convert ControlFlow dialect to SPIR-V dialect

  
    
  
  Argument name in MLIR CLI


convert-cf-to-spirv

  
    
  
  Pass name in TableGen


ConvertControlFlowToSPIRV

  



  
    
      
      Link to this function
    
    convert_cf_to_spirv(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    convert_complex_to_libm()



  


  

Convert Complex dialect to libm calls

  
    
  
  Argument name in MLIR CLI


convert-complex-to-libm

  
    
  
  Pass name in TableGen


ConvertComplexToLibm

  



  
    
      
      Link to this function
    
    convert_complex_to_libm(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    convert_complex_to_llvm()



  


  

Convert Complex dialect to LLVM dialect

  
    
  
  Argument name in MLIR CLI


convert-complex-to-llvm

  
    
  
  Pass name in TableGen


ConvertComplexToLLVMPass

  



  
    
      
      Link to this function
    
    convert_complex_to_llvm(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    convert_complex_to_spirv()



  


  

Convert Complex dialect to SPIRV dialect

  
    
  
  Argument name in MLIR CLI


convert-complex-to-spirv

  
    
  
  Pass name in TableGen


ConvertComplexToSPIRVPass

  



  
    
      
      Link to this function
    
    convert_complex_to_spirv(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    convert_complex_to_standard()



  


  

Convert Complex dialect to standard dialect

  
    
  
  Argument name in MLIR CLI


convert-complex-to-standard

  
    
  
  Pass name in TableGen


ConvertComplexToStandard

  



  
    
      
      Link to this function
    
    convert_complex_to_standard(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    convert_func_to_emitc()



  


  

Convert Func dialect to EmitC dialect

  
    
  
  Argument name in MLIR CLI


convert-func-to-emitc

  
    
  
  Pass name in TableGen


ConvertFuncToEmitC

  



  
    
      
      Link to this function
    
    convert_func_to_emitc(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    convert_func_to_llvm()



  


  

Convert from the Func dialect to the LLVM dialect

  
    
  
  Argument name in MLIR CLI


convert-func-to-llvm

  
    
  
  Pass name in TableGen


ConvertFuncToLLVMPass

  



  
    
      
      Link to this function
    
    convert_func_to_llvm(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    convert_func_to_spirv()



  


  

Convert Func dialect to SPIR-V dialect

  
    
  
  Argument name in MLIR CLI


convert-func-to-spirv

  
    
  
  Pass name in TableGen


ConvertFuncToSPIRV

  



  
    
      
      Link to this function
    
    convert_func_to_spirv(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    convert_gpu_launch_to_vulkan_launch()



  


  

Convert gpu.launch_func to vulkanLaunch external call

  
    
  
  Argument name in MLIR CLI


convert-gpu-launch-to-vulkan-launch

  
    
  
  Pass name in TableGen


ConvertGpuLaunchFuncToVulkanLaunchFunc

  



  
    
      
      Link to this function
    
    convert_gpu_launch_to_vulkan_launch(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    convert_gpu_to_nvvm()



  


  

Generate NVVM operations for gpu operations

  
    
  
  Argument name in MLIR CLI


convert-gpu-to-nvvm

  
    
  
  Pass name in TableGen


ConvertGpuOpsToNVVMOps

  



  
    
      
      Link to this function
    
    convert_gpu_to_nvvm(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    convert_gpu_to_rocdl()



  


  

Generate ROCDL operations for gpu operations

  
    
  
  Argument name in MLIR CLI


convert-gpu-to-rocdl

  
    
  
  Pass name in TableGen


ConvertGpuOpsToROCDLOps

  



  
    
      
      Link to this function
    
    convert_gpu_to_rocdl(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    convert_gpu_to_spirv()



  


  

Convert GPU dialect to SPIR-V dialect

  
    
  
  Argument name in MLIR CLI


convert-gpu-to-spirv

  
    
  
  Pass name in TableGen


ConvertGPUToSPIRV

  



  
    
      
      Link to this function
    
    convert_gpu_to_spirv(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    convert_index_to_llvm()



  


  

Lower the index dialect to the llvm dialect.

  
    
  
  Argument name in MLIR CLI


convert-index-to-llvm

  
    
  
  Pass name in TableGen


ConvertIndexToLLVMPass

  



  
    
      
      Link to this function
    
    convert_index_to_llvm(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    convert_index_to_spirv()



  


  

Lower the index dialect to the spirv dialect.

  
    
  
  Argument name in MLIR CLI


convert-index-to-spirv

  
    
  
  Pass name in TableGen


ConvertIndexToSPIRVPass

  



  
    
      
      Link to this function
    
    convert_index_to_spirv(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    convert_linalg_to_std()



  


  

Convert the operations from the linalg dialect into the Standard dialect

  
    
  
  Argument name in MLIR CLI


convert-linalg-to-std

  
    
  
  Pass name in TableGen


ConvertLinalgToStandard

  



  
    
      
      Link to this function
    
    convert_linalg_to_std(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    convert_math_to_funcs()



  


  

Convert Math operations to calls of outlined implementations.

  
    
  
  Argument name in MLIR CLI


convert-math-to-funcs

  
    
  
  Pass name in TableGen


ConvertMathToFuncs

  



  
    
      
      Link to this function
    
    convert_math_to_funcs(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    convert_math_to_libm()



  


  

Convert Math dialect to libm calls

  
    
  
  Argument name in MLIR CLI


convert-math-to-libm

  
    
  
  Pass name in TableGen


ConvertMathToLibm

  



  
    
      
      Link to this function
    
    convert_math_to_libm(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    convert_math_to_llvm()



  


  

Convert Math dialect to LLVM dialect

  
    
  
  Argument name in MLIR CLI


convert-math-to-llvm

  
    
  
  Pass name in TableGen


ConvertMathToLLVMPass

  



  
    
      
      Link to this function
    
    convert_math_to_llvm(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    convert_math_to_spirv()



  


  

Convert Math dialect to SPIR-V dialect

  
    
  
  Argument name in MLIR CLI


convert-math-to-spirv

  
    
  
  Pass name in TableGen


ConvertMathToSPIRV

  



  
    
      
      Link to this function
    
    convert_math_to_spirv(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    convert_memref_to_spirv()



  


  

Convert MemRef dialect to SPIR-V dialect

  
    
  
  Argument name in MLIR CLI


convert-memref-to-spirv

  
    
  
  Pass name in TableGen


ConvertMemRefToSPIRV

  



  
    
      
      Link to this function
    
    convert_memref_to_spirv(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    convert_nvgpu_to_nvvm()



  


  

Convert NVGPU dialect to NVVM dialect

  
    
  
  Argument name in MLIR CLI


convert-nvgpu-to-nvvm

  
    
  
  Pass name in TableGen


ConvertNVGPUToNVVMPass

  



  
    
      
      Link to this function
    
    convert_nvgpu_to_nvvm(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    convert_nvvm_to_llvm()



  


  

Convert NVVM to PTX with Inline Assembly in LLVM dialect

  
    
  
  Argument name in MLIR CLI


convert-nvvm-to-llvm

  
    
  
  Pass name in TableGen


ConvertNVVMToLLVMPass

  



  
    
      
      Link to this function
    
    convert_nvvm_to_llvm(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    convert_openacc_to_scf()



  


  

Convert the OpenACC ops to OpenACC with SCF dialect

  
    
  
  Argument name in MLIR CLI


convert-openacc-to-scf

  
    
  
  Pass name in TableGen


ConvertOpenACCToSCF

  



  
    
      
      Link to this function
    
    convert_openacc_to_scf(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    convert_openmp_to_llvm()



  


  

Convert the OpenMP ops to OpenMP ops with LLVM dialect

  
    
  
  Argument name in MLIR CLI


convert-openmp-to-llvm

  
    
  
  Pass name in TableGen


ConvertOpenMPToLLVMPass

  



  
    
      
      Link to this function
    
    convert_openmp_to_llvm(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    convert_parallel_loops_to_gpu()



  


  

Convert mapped scf.parallel ops to gpu launch operations

  
    
  
  Argument name in MLIR CLI


convert-parallel-loops-to-gpu

  
    
  
  Pass name in TableGen


ConvertParallelLoopToGpu

  



  
    
      
      Link to this function
    
    convert_parallel_loops_to_gpu(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    convert_pdl_to_pdl_interp()



  


  

Convert PDL ops to PDL interpreter ops

  
    
  
  Argument name in MLIR CLI


convert-pdl-to-pdl-interp

  
    
  
  Pass name in TableGen


ConvertPDLToPDLInterp

  



  
    
      
      Link to this function
    
    convert_pdl_to_pdl_interp(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    convert_scf_to_cf()



  


  

Convert SCF dialect to ControlFlow dialect, replacing structured control flow with a CFG

  
    
  
  Argument name in MLIR CLI


convert-scf-to-cf

  
    
  
  Pass name in TableGen


SCFToControlFlow

  



  
    
      
      Link to this function
    
    convert_scf_to_cf(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    convert_scf_to_emitc()



  


  

Convert SCF dialect to EmitC dialect, maintaining structured control flow

  
    
  
  Argument name in MLIR CLI


convert-scf-to-emitc

  
    
  
  Pass name in TableGen


SCFToEmitC

  



  
    
      
      Link to this function
    
    convert_scf_to_emitc(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    convert_scf_to_openmp()



  


  

Convert SCF parallel loop to OpenMP parallel + workshare constructs.

  
    
  
  Argument name in MLIR CLI


convert-scf-to-openmp

  
    
  
  Pass name in TableGen


ConvertSCFToOpenMPPass

  



  
    
      
      Link to this function
    
    convert_scf_to_openmp(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    convert_scf_to_spirv()



  


  

Convert SCF dialect to SPIR-V dialect.

  
    
  
  Argument name in MLIR CLI


convert-scf-to-spirv

  
    
  
  Pass name in TableGen


SCFToSPIRV

  



  
    
      
      Link to this function
    
    convert_scf_to_spirv(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    convert_shape_constraints()



  


  

Convert shape constraint operations to the standard dialect

  
    
  
  Argument name in MLIR CLI


convert-shape-constraints

  
    
  
  Pass name in TableGen


ConvertShapeConstraints

  



  
    
      
      Link to this function
    
    convert_shape_constraints(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    convert_shape_to_std()



  


  

Convert operations from the shape dialect into the standard dialect

  
    
  
  Argument name in MLIR CLI


convert-shape-to-std

  
    
  
  Pass name in TableGen


ConvertShapeToStandard

  



  
    
      
      Link to this function
    
    convert_shape_to_std(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    convert_spirv_to_llvm()



  


  

Convert SPIR-V dialect to LLVM dialect

  
    
  
  Argument name in MLIR CLI


convert-spirv-to-llvm

  
    
  
  Pass name in TableGen


ConvertSPIRVToLLVMPass

  



  
    
      
      Link to this function
    
    convert_spirv_to_llvm(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    convert_tensor_to_linalg()



  


  

Convert some Tensor dialect ops to Linalg dialect

  
    
  
  Argument name in MLIR CLI


convert-tensor-to-linalg

  
    
  
  Pass name in TableGen


ConvertTensorToLinalg

  



  
    
      
      Link to this function
    
    convert_tensor_to_linalg(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    convert_tensor_to_spirv()



  


  

Convert Tensor dialect to SPIR-V dialect

  
    
  
  Argument name in MLIR CLI


convert-tensor-to-spirv

  
    
  
  Pass name in TableGen


ConvertTensorToSPIRV

  



  
    
      
      Link to this function
    
    convert_tensor_to_spirv(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    convert_to_llvm()



  


  

Convert to LLVM via dialect interfaces found in the input IR

  
    
  
  Argument name in MLIR CLI


convert-to-llvm

  
    
  
  Pass name in TableGen


ConvertToLLVMPass

  



  
    
      
      Link to this function
    
    convert_to_llvm(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    convert_ub_to_llvm()



  


  

Convert UB dialect to LLVM dialect

  
    
  
  Argument name in MLIR CLI


convert-ub-to-llvm

  
    
  
  Pass name in TableGen


UBToLLVMConversionPass

  



  
    
      
      Link to this function
    
    convert_ub_to_llvm(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    convert_ub_to_spirv()



  


  

Convert UB dialect to SPIR-V dialect

  
    
  
  Argument name in MLIR CLI


convert-ub-to-spirv

  
    
  
  Pass name in TableGen


UBToSPIRVConversionPass

  



  
    
      
      Link to this function
    
    convert_ub_to_spirv(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    convert_vector_to_arm_sme()



  


  

Lower the operations from the vector dialect into the ArmSME dialect

  
    
  
  Argument name in MLIR CLI


convert-vector-to-arm-sme

  
    
  
  Pass name in TableGen


ConvertVectorToArmSME

  



  
    
      
      Link to this function
    
    convert_vector_to_arm_sme(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    convert_vector_to_gpu()



  


  

Lower the operations from the vector dialect into the GPU dialect

  
    
  
  Argument name in MLIR CLI


convert-vector-to-gpu

  
    
  
  Pass name in TableGen


ConvertVectorToGPU

  



  
    
      
      Link to this function
    
    convert_vector_to_gpu(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    convert_vector_to_llvm()



  


  

Lower the operations from the vector dialect into the LLVM dialect

  
    
  
  Argument name in MLIR CLI


convert-vector-to-llvm

  
    
  
  Pass name in TableGen


ConvertVectorToLLVMPass

  



  
    
      
      Link to this function
    
    convert_vector_to_llvm(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    convert_vector_to_scf()



  


  

Lower the operations from the vector dialect into the SCF dialect

  
    
  
  Argument name in MLIR CLI


convert-vector-to-scf

  
    
  
  Pass name in TableGen


ConvertVectorToSCF

  



  
    
      
      Link to this function
    
    convert_vector_to_scf(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    convert_vector_to_spirv()



  


  

Convert Vector dialect to SPIR-V dialect

  
    
  
  Argument name in MLIR CLI


convert-vector-to-spirv

  
    
  
  Pass name in TableGen


ConvertVectorToSPIRV

  



  
    
      
      Link to this function
    
    convert_vector_to_spirv(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    finalize_memref_to_llvm()



  


  

Finalize MemRef dialect to LLVM dialect conversion

  
    
  
  Argument name in MLIR CLI


finalize-memref-to-llvm

  
    
  
  Pass name in TableGen


FinalizeMemRefToLLVMConversionPass

  



  
    
      
      Link to this function
    
    finalize_memref_to_llvm(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    gpu_to_llvm()



  


  

Convert GPU dialect to LLVM dialect with GPU runtime calls

  
    
  
  Argument name in MLIR CLI


gpu-to-llvm

  
    
  
  Pass name in TableGen


GpuToLLVMConversionPass

  



  
    
      
      Link to this function
    
    gpu_to_llvm(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    launch_func_to_vulkan()



  


  

Convert vulkanLaunch external call to Vulkan runtime external calls

  
    
  
  Argument name in MLIR CLI


launch-func-to-vulkan

  
    
  
  Pass name in TableGen


ConvertVulkanLaunchFuncToVulkanCallsPass

  



  
    
      
      Link to this function
    
    launch_func_to_vulkan(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    lift_cf_to_scf()



  


  

Lift ControlFlow dialect to SCF dialect

  
    
  
  Argument name in MLIR CLI


lift-cf-to-scf

  
    
  
  Pass name in TableGen


LiftControlFlowToSCFPass

  



  
    
      
      Link to this function
    
    lift_cf_to_scf(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    lower_affine()



  


  

Lower Affine operations to a combination of Standard and SCF operations

  
    
  
  Argument name in MLIR CLI


lower-affine

  
    
  
  Pass name in TableGen


ConvertAffineToStandard

  



  
    
      
      Link to this function
    
    lower_affine(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    lower_host_to_llvm()



  


  

Lowers the host module code and gpu.launch_func to LLVM

  
    
  
  Argument name in MLIR CLI


lower-host-to-llvm

  
    
  
  Pass name in TableGen


LowerHostCodeToLLVMPass

  



  
    
      
      Link to this function
    
    lower_host_to_llvm(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    map_memref_spirv_storage_class()



  


  

Map numeric MemRef memory spaces to SPIR-V storage classes

  
    
  
  Argument name in MLIR CLI


map-memref-spirv-storage-class

  
    
  
  Pass name in TableGen


MapMemRefStorageClass

  



  
    
      
      Link to this function
    
    map_memref_spirv_storage_class(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    reconcile_unrealized_casts()



  


  

Simplify and eliminate unrealized conversion casts

  
    
  
  Argument name in MLIR CLI


reconcile-unrealized-casts

  
    
  
  Pass name in TableGen


ReconcileUnrealizedCasts

  



  
    
      
      Link to this function
    
    reconcile_unrealized_casts(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    set_llvm_module_datalayout()



  


  

Attach a datalayout string as a module attribute

  
    
  
  Argument name in MLIR CLI


set-llvm-module-datalayout

  
    
  
  Pass name in TableGen


SetLLVMModuleDataLayoutPass

  



  
    
      
      Link to this function
    
    set_llvm_module_datalayout(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    tosa_to_arith()



  


  

Lower TOSA to the Arith dialect

  
    
  
  Argument name in MLIR CLI


tosa-to-arith

  
    
  
  Pass name in TableGen


TosaToArith

  



  
    
      
      Link to this function
    
    tosa_to_arith(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    tosa_to_linalg()



  


  

Lower TOSA to LinAlg on tensors

  
    
  
  Argument name in MLIR CLI


tosa-to-linalg

  
    
  
  Pass name in TableGen


TosaToLinalg

  



  
    
      
      Link to this function
    
    tosa_to_linalg(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    tosa_to_linalg_named()



  


  

Lower TOSA to LinAlg named operations

  
    
  
  Argument name in MLIR CLI


tosa-to-linalg-named

  
    
  
  Pass name in TableGen


TosaToLinalgNamed

  



  
    
      
      Link to this function
    
    tosa_to_linalg_named(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    tosa_to_mlprogram()



  


  

Lower TOSA to the MLProgram dialect

  
    
  
  Argument name in MLIR CLI


tosa-to-mlprogram

  
    
  
  Pass name in TableGen


TosaToMLProgram

  



  
    
      
      Link to this function
    
    tosa_to_mlprogram(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    tosa_to_scf()



  


  

Lower TOSA to the SCF dialect

  
    
  
  Argument name in MLIR CLI


tosa-to-scf

  
    
  
  Pass name in TableGen


TosaToSCF

  



  
    
      
      Link to this function
    
    tosa_to_scf(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    tosa_to_tensor()



  


  

Lower TOSA to the Tensor dialect

  
    
  
  Argument name in MLIR CLI


tosa-to-tensor

  
    
  
  Pass name in TableGen


TosaToTensor

  



  
    
      
      Link to this function
    
    tosa_to_tensor(composer_or_op)



  


  


  


        

      



  

    
Beaver.MLIR.Dialect behaviour
    



      
This module defines macro to generate code for an MLIR dialect.
You might override eval_ssa/1 function to introduce your custom op generation

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Callbacks
  


    
      
        eval_ssa(t)

      


    





  
    Functions
  


    
      
        define_modules(name)

      


    


    
      
        make(value)

      


    





      


      
        Types

        


  
    
      
      Link to this type
    
    t()



  


  

      

          @type t() :: %Beaver.MLIR.Dialect{bag: term(), ref: term()}


      



  


        

      

      
        Callbacks

        


  
    
      
      Link to this callback
    
    eval_ssa(t)



  


  

      

          @callback eval_ssa(Beaver.SSA.t()) :: any()


      



  


        

      

      
        Functions

        


  
    
      
      Link to this macro
    
    define_modules(name)



      (macro)

  


  


  



  
    
      
      Link to this function
    
    make(value)



  


  


  


        

      



  

    
Beaver.MLIR.ExecutionEngine 
    



      
This module defines functions working with MLIR ExecutionEngine.

      


      
        Summary


  
    Functions
  


    
      
        create!(composer_or_op)

      


        Create a MLIR JIT engine for a module and check if successful. Usually this module should be of LLVM dialect.



    


    
      
        create!(module, opts \\ [])

      


    


    
      
        destroy(jit)

      


    


    
      
        invoke!(jit, symbol, args, return \\ nil)

      


        invoke a function by symbol name.



    


    
      
        is_null(jit)

      


    





      


      
        Functions

        


  
    
      
      Link to this function
    
    create!(composer_or_op)



  


  

Create a MLIR JIT engine for a module and check if successful. Usually this module should be of LLVM dialect.

  



  
    
      
      Link to this function
    
    create!(module, opts \\ [])



  


  


  



  
    
      
      Link to this function
    
    destroy(jit)



  


  


  



    

  
    
      
      Link to this function
    
    invoke!(jit, symbol, args, return \\ nil)



  


  

invoke a function by symbol name.

  



  
    
      
      Link to this function
    
    is_null(jit)



  


  


  


        

      



  

    
Beaver.MLIR.Identifier 
    



      
This module defines functions working with MLIR Identifier.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        make(value)

      


    





      


      
        Types

        


  
    
      
      Link to this type
    
    t()



  


  

      

          @type t() :: %Beaver.MLIR.Identifier{bag: term(), ref: term()}


      



  


        

      

      
        Functions

        


  
    
      
      Link to this function
    
    make(value)



  


  


  


        

      



  

    
Beaver.MLIR.Location 
    



      
This module defines functions working with MLIR Location.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        file(opts)

      


        Get a location of file line. Column is zero by default because in Elixir it is usually omitted.



    


    
      
        from_env(env, opts \\ [])

      


        Create an MLIR location from Macro.Env



    


    
      
        make(value)

      


    


    
      
        unknown(opts \\ [])

      


    





      


      
        Types

        


  
    
      
      Link to this type
    
    t()



  


  

      

          @type t() :: %Beaver.MLIR.Location{bag: term(), ref: term()}


      



  


        

      

      
        Functions

        


  
    
      
      Link to this function
    
    file(opts)



  


  

Get a location of file line. Column is zero by default because in Elixir it is usually omitted.

  
    
  
  Examples


iex> ctx = MLIR.Context.create()
iex> MLIR.Location.file(name: "filename", line: 1, column: 1, ctx: ctx) |> MLIR.to_string()
~s{filename:1:1}
iex> ctx |> MLIR.Context.destroy

  



    

  
    
      
      Link to this function
    
    from_env(env, opts \\ [])



  


  

Create an MLIR location from Macro.Env

  



  
    
      
      Link to this function
    
    make(value)



  


  


  



    

  
    
      
      Link to this function
    
    unknown(opts \\ [])



  


  


  


        

      



  

    
Beaver.MLIR.LogicalResult 
    



      
This module defines functions working with MLIR LogicalResult.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        make(value)

      


    


    
      
        success?(result)

      


    





      


      
        Types

        


  
    
      
      Link to this type
    
    t()



  


  

      

          @type t() :: %Beaver.MLIR.LogicalResult{bag: term(), ref: term()}


      



  


        

      

      
        Functions

        


  
    
      
      Link to this function
    
    make(value)



  


  


  



  
    
      
      Link to this function
    
    success?(result)



  


  


  


        

      



  

    
Beaver.MLIR.Module 
    



      
This module defines functions working with MLIR Module.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        create(context, str)

      


    


    
      
        create!(context, str)

      


    


    
      
        destroy(module)

      


    


    
      
        is_null(module)

      


    


    
      
        make(value)

      


    


    
      
        verify!(module)

      


    





      


      
        Types

        


  
    
      
      Link to this type
    
    t()



  


  

      

          @type t() :: %Beaver.MLIR.Module{bag: term(), ref: term()}


      



  


        

      

      
        Functions

        


  
    
      
      Link to this function
    
    create(context, str)



  


  


  



  
    
      
      Link to this function
    
    create!(context, str)



  


  


  



  
    
      
      Link to this function
    
    destroy(module)



  


  


  



  
    
      
      Link to this function
    
    is_null(module)



  


  


  



  
    
      
      Link to this function
    
    make(value)



  


  


  



  
    
      
      Link to this function
    
    verify!(module)



  


  


  


        

      



  

    
Beaver.MLIR.NamedAttribute 
    



      
This module defines a wrapper struct of NamedAttribute in MLIR

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        make(value)

      


    





      


      
        Types

        


  
    
      
      Link to this type
    
    t()



  


  

      

          @type t() :: %Beaver.MLIR.NamedAttribute{bag: term(), ref: term()}


      



  


        

      

      
        Functions

        


  
    
      
      Link to this function
    
    make(value)



  


  


  


        

      



  

    
Beaver.MLIR.ODS 
    



      
ODS helper functions to work with special concepts in ODS.

      


      
        Summary


  
    Functions
  


    
      
        operand_segment_sizes(sizes)

      


        Generate attribute for operand_segment_sizes



    


    
      
        result_segment_sizes(sizes)

      


        See Beaver.MLIR.ODS.operand_segment_sizes/1.



    





      


      
        Functions

        


  
    
      
      Link to this function
    
    operand_segment_sizes(sizes)



  


  

Generate attribute for operand_segment_sizes

  



  
    
      
      Link to this function
    
    result_segment_sizes(sizes)



  


  

See Beaver.MLIR.ODS.operand_segment_sizes/1.

  


        

      



  

    
Beaver.MLIR.OpOperand 
    



      
This module defines functions working with MLIR OpOperand.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        make(value)

      


    





      


      
        Types

        


  
    
      
      Link to this type
    
    t()



  


  

      

          @type t() :: %Beaver.MLIR.OpOperand{bag: term(), ref: term()}


      



  


        

      

      
        Functions

        


  
    
      
      Link to this function
    
    make(value)



  


  


  


        

      



  

    
Beaver.MLIR.Operation 
    



      
This module defines functions working with MLIR Operation.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        create(state)

      


    


    
      
        dump(op)

      


    


    
      
        dump!(op)

      


        Verify the op and dump it. It raises if the verification fails.



    


    
      
        from_module(module)

      


    


    
      
        make(value)

      


    


    
      
        name(operation)

      


    


    
      
        results(op)

      


    


    
      
        verify(op, opts \\ [debug: false])

      


    


    
      
        verify!(op, opts \\ [debug: false])

      


    





      


      
        Types

        


  
    
      
      Link to this type
    
    t()



  


  

      

          @type t() :: %Beaver.MLIR.Operation{bag: term(), ref: term()}


      



  


        

      

      
        Functions

        


  
    
      
      Link to this function
    
    create(state)



  


  


  



  
    
      
      Link to this function
    
    dump(op)



  


  


  



  
    
      
      Link to this function
    
    dump!(op)



  


  

Verify the op and dump it. It raises if the verification fails.

  



  
    
      
      Link to this function
    
    from_module(module)



  


  


  



  
    
      
      Link to this function
    
    make(value)



  


  


  



  
    
      
      Link to this function
    
    name(operation)



  


  


  



  
    
      
      Link to this function
    
    results(op)



  


  


  



    

  
    
      
      Link to this function
    
    verify(op, opts \\ [debug: false])



  


  


  



    

  
    
      
      Link to this function
    
    verify!(op, opts \\ [debug: false])



  


  


  


        

      



  

    
Beaver.MLIR.Pass behaviour
    



      
This module defines functions working with MLIR Pass.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Callbacks
  


    
      
        run(t)

      


    





  
    Functions
  


    
      
        make(value)

      


    





      


      
        Types

        


  
    
      
      Link to this type
    
    t()



  


  

      

          @type t() :: %Beaver.MLIR.Pass{bag: term(), handler: term(), ref: term()}


      



  


        

      

      
        Callbacks

        


  
    
      
      Link to this callback
    
    run(t)



  


  

      

          @callback run(Beaver.MLIR.Operation.t()) :: :ok | :error


      



  


        

      

      
        Functions

        


  
    
      
      Link to this function
    
    make(value)



  


  


  


        

      



  

    
Beaver.MLIR.Pass.Composer 
    



      
This module provide functions to compose passes.

      


      
        Summary


  
    Types
  


    
      
        composer()

      


    


    
      
        operation()

      


    


    
      
        run_option()

      


    


    
      
        run_result()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        append(composer_or_op, pass)

      


    


    
      
        nested(composer_or_op, op_name, passes)

      


    


    
      
        new(composer)

      


    


    
      
        run(composer, opts \\ [debug: false, print: false, timing: false])

      


    


    
      
        run!(composer, opts \\ [debug: false, print: false, timing: false])

      


    


    
      
        to_pipeline(composer)

      


    





      


      
        Types

        


  
    
      
      Link to this type
    
    composer()



  


  

      

          @type composer() :: t()


      



  



  
    
      
      Link to this type
    
    operation()



  


  

      

          @type operation() :: Beaver.MLIR.Module.t() | Beaver.MLIR.Operation.t()


      



  



  
    
      
      Link to this type
    
    run_option()



  


  

      

          @type run_option() :: {:debug, boolean()} | {:print, boolean()} | {:timing, boolean()}


      



  



  
    
      
      Link to this type
    
    run_result()



  


  

      

          @type run_result() :: {:ok, any()} | {:error, String.t()}


      



  



  
    
      
      Link to this type
    
    t()



  


  

      

          @type t() :: %Beaver.MLIR.Pass.Composer{op: operation(), passes: [any()]}


      



  


        

      

      
        Functions

        


  
    
      
      Link to this function
    
    append(composer_or_op, pass)



  


  


  



  
    
      
      Link to this function
    
    nested(composer_or_op, op_name, passes)



  


  


  



  
    
      
      Link to this function
    
    new(composer)



  


  


  



    

  
    
      
      Link to this function
    
    run(composer, opts \\ [debug: false, print: false, timing: false])



  


  

      

          @spec run(composer(), [run_option()]) :: run_result()


      



  



    

  
    
      
      Link to this function
    
    run!(composer, opts \\ [debug: false, print: false, timing: false])



  


  

      

          @spec run!(composer(), [run_option()]) :: operation()


      



  



  
    
      
      Link to this function
    
    to_pipeline(composer)



  


  


  


        

      



  

    
Beaver.MLIR.Pass.Server 
    



      
server to forward invoking from C to a Elixir module

      


      
        Summary


  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    





      


      
        Functions

        


  
    
      
      Link to this function
    
    child_spec(init_arg)



  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  


        

      



  

    
Beaver.MLIR.Pattern 
    




      
        Summary


  
    Functions
  


    
      
        apply!(op, patterns, opts \\ [debug: false])

      


        Apply patterns on a container (region, operation, module).
It returns the container if it succeeds otherwise it raises.



    


    
      
        apply_(op, patterns, opts \\ [debug: false])

      


        Apply patterns on a container (region, operation, module).
It is named apply_ with a underscore to avoid name collision with Kernel.apply/2



    





      


      
        Functions

        


    

  
    
      
      Link to this function
    
    apply!(op, patterns, opts \\ [debug: false])



  


  

Apply patterns on a container (region, operation, module).
It returns the container if it succeeds otherwise it raises.

  



    

  
    
      
      Link to this function
    
    apply_(op, patterns, opts \\ [debug: false])



  


  

Apply patterns on a container (region, operation, module).
It is named apply_ with a underscore to avoid name collision with Kernel.apply/2

  


        

      



  

    
Beaver.MLIR.Region 
    



      
This module defines functions working with MLIR Region.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        make(value)

      


    


    
      
        under(region, f)

      


    





      


      
        Types

        


  
    
      
      Link to this type
    
    t()



  


  

      

          @type t() :: %Beaver.MLIR.Region{bag: term(), ref: term()}


      



  


        

      

      
        Functions

        


  
    
      
      Link to this function
    
    make(value)



  


  


  



  
    
      
      Link to this function
    
    under(region, f)



  


  


  


        

      



  

    
Beaver.MLIR.Sigils 
    



      
Sigils return a function to create MLIR elements by parsing the content.

      


      
        Summary


  
    Functions
  


    
      
        sigil_a(string, modifier)

      


        Create an attribute creator.
You might add a modifier to it as a shortcut to annotate the type



    


    
      
        sigil_m(string, list)

      


        Create a module creator.



    


    
      
        sigil_t(string, modifier)

      


        Create a type creator.
You might add a modifier to it as a shortcut to make it a higher order type.



    





      


      
        Functions

        


  
    
      
      Link to this function
    
    sigil_a(string, modifier)



  


  

Create an attribute creator.
You might add a modifier to it as a shortcut to annotate the type

  
    
  
  Examples


iex> ctx = MLIR.Context.create()
iex> Attribute.equal?(Attribute.float(Type.f(32), 0.0).(ctx), ~a{0.0}f32.(ctx))
true
iex> ~a{1 : i32}.(ctx) |> MLIR.to_string()
"1 : i32"
iex> ctx |> MLIR.Context.destroy

  



  
    
      
      Link to this function
    
    sigil_m(string, list)



  


  

Create a module creator.

  
    
  
  Examples


iex> ctx = MLIR.Context.create()
iex> %MLIR.Module{} = ~m"""
...> module {
...>   func.func @add(%arg0 : i32, %arg1 : i32) -> i32 attributes { llvm.emit_c_interface } {
...>     %res = arith.addi %arg0, %arg1 : i32
...>     return %res : i32
...>   }
...> }
...> """.(ctx) |> MLIR.Operation.verify!()
iex> ctx |> MLIR.Context.destroy

  



  
    
      
      Link to this function
    
    sigil_t(string, modifier)



  


  

Create a type creator.
You might add a modifier to it as a shortcut to make it a higher order type.

  
    
  
  Examples


iex> ctx = MLIR.Context.create()
iex> Type.equal?(Type.unranked_tensor(Type.f32()).(ctx), ~t{tensor<*xf32>}.(ctx))
true
iex> Type.equal?(Type.complex(Type.f32()).(ctx), ~t<f32>complex.(ctx))
true
iex> ctx |> MLIR.Context.destroy

  


        

      



  

    
Beaver.MLIR.StringRef 
    



      
This module defines functions working with MLIR StringRef.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        create(value)

      


        Create a Elixir owned C string from a Elixir bitstring and create a StringRef from it. StringRef will keep a reference to the C string to prevent it from being garbage collected by BEAM.



    


    
      
        make(value)

      


    


    
      
        to_string(string_ref)

      


        Converts an StringRef to a string.



    





      


      
        Types

        


  
    
      
      Link to this type
    
    t()



  


  

      

          @type t() :: %Beaver.MLIR.StringRef{bag: term(), ref: term()}


      



  


        

      

      
        Functions

        


  
    
      
      Link to this function
    
    create(value)



  


  

Create a Elixir owned C string from a Elixir bitstring and create a StringRef from it. StringRef will keep a reference to the C string to prevent it from being garbage collected by BEAM.

  



  
    
      
      Link to this function
    
    make(value)



  


  


  



  
    
      
      Link to this function
    
    to_string(string_ref)



  


  

Converts an StringRef to a string.

  


        

      



  

    
Beaver.MLIR.Transforms 
    



      
Transformations MLIR provides by default.

      


      
        Summary


  
    Functions
  


    
      
        canonicalize()

      


        Canonicalize operations



    


    
      
        canonicalize(composer_or_op)

      


    


    
      
        control_flow_sink()

      


        Sink operations into conditional blocks



    


    
      
        control_flow_sink(composer_or_op)

      


    


    
      
        convert_elementwise_to_linalg()

      


        Convert ElementwiseMappable ops to linalg



    


    
      
        convert_elementwise_to_linalg(composer_or_op)

      


    


    
      
        convert_linalg_to_affine_loops()

      


        Lower the operations from the linalg dialect into affine loops



    


    
      
        convert_linalg_to_affine_loops(composer_or_op)

      


    


    
      
        convert_linalg_to_loops()

      


        Lower the operations from the linalg dialect into loops



    


    
      
        convert_linalg_to_loops(composer_or_op)

      


    


    
      
        convert_linalg_to_parallel_loops()

      


        Lower the operations from the linalg dialect into parallel loops



    


    
      
        convert_linalg_to_parallel_loops(composer_or_op)

      


    


    
      
        cse()

      


        Eliminate common sub-expressions



    


    
      
        cse(composer_or_op)

      


    


    
      
        generate_runtime_verification()

      


        Generate additional runtime op verification checks



    


    
      
        generate_runtime_verification(composer_or_op)

      


    


    
      
        gpu_async_region()

      


        Make GPU ops async



    


    
      
        gpu_async_region(composer_or_op)

      


    


    
      
        gpu_decompose_memrefs()

      


        Decomposes memref index computation into explicit ops.



    


    
      
        gpu_decompose_memrefs(composer_or_op)

      


    


    
      
        gpu_eliminate_barriers()

      


        Erase unnecessary barriers



    


    
      
        gpu_eliminate_barriers(composer_or_op)

      


    


    
      
        gpu_kernel_outlining()

      


        Outline gpu.launch bodies to kernel functions



    


    
      
        gpu_kernel_outlining(composer_or_op)

      


    


    
      
        gpu_launch_sink_index_computations()

      


        Sink index computations into gpu.launch body



    


    
      
        gpu_launch_sink_index_computations(composer_or_op)

      


    


    
      
        gpu_map_parallel_loops()

      


        Greedily maps loops to GPU hardware dimensions.



    


    
      
        gpu_map_parallel_loops(composer_or_op)

      


    


    
      
        gpu_module_to_binary()

      


        Transforms a GPU module into a GPU binary.



    


    
      
        gpu_module_to_binary(composer_or_op)

      


    


    
      
        inline()

      


        Inline function calls



    


    
      
        inline(composer_or_op)

      


    


    
      
        linalg_bufferize()

      


        Bufferize the linalg dialect



    


    
      
        linalg_bufferize(composer_or_op)

      


    


    
      
        linalg_detensorize()

      


        Detensorize linalg ops



    


    
      
        linalg_detensorize(composer_or_op)

      


    


    
      
        linalg_fold_unit_extent_dims()

      


        Remove unit-extent dimension in Linalg ops on tensors



    


    
      
        linalg_fold_unit_extent_dims(composer_or_op)

      


    


    
      
        linalg_fuse_elementwise_ops()

      


        Fuse elementwise operations on tensors



    


    
      
        linalg_fuse_elementwise_ops(composer_or_op)

      


    


    
      
        linalg_generalize_named_ops()

      


        Convert named ops into generic ops



    


    
      
        linalg_generalize_named_ops(composer_or_op)

      


    


    
      
        linalg_inline_scalar_operands()

      


        Inline scalar operands into linalg generic ops



    


    
      
        linalg_inline_scalar_operands(composer_or_op)

      


    


    
      
        linalg_named_op_conversion()

      


        Convert from one named linalg op to another.



    


    
      
        linalg_named_op_conversion(composer_or_op)

      


    


    
      
        loop_invariant_code_motion()

      


        Hoist loop invariant instructions outside of the loop



    


    
      
        loop_invariant_code_motion(composer_or_op)

      


    


    
      
        loop_invariant_subset_hoisting()

      


        Hoist loop invariant subset ops outside of the loop



    


    
      
        loop_invariant_subset_hoisting(composer_or_op)

      


    


    
      
        mem2reg()

      


        Promotes memory slots into values.



    


    
      
        mem2reg(composer_or_op)

      


    


    
      
        nvvm_attach_target()

      


        Attaches an NVVM target attribute to a GPU Module.



    


    
      
        nvvm_attach_target(composer_or_op)

      


    


    
      
        print_ir()

      


        Print IR on the debug stream



    


    
      
        print_ir(composer_or_op)

      


    


    
      
        print_op_stats()

      


        Print statistics of operations



    


    
      
        print_op_stats(composer_or_op)

      


    


    
      
        remove_dead_values()

      


        Remove dead values



    


    
      
        remove_dead_values(composer_or_op)

      


    


    
      
        rocdl_attach_target()

      


        Attaches a ROCDL target attribute to a GPU Module.



    


    
      
        rocdl_attach_target(composer_or_op)

      


    


    
      
        sccp()

      


        Sparse Conditional Constant Propagation



    


    
      
        sccp(composer_or_op)

      


    


    
      
        snapshot_op_locations()

      


        Generate new locations from the current IR



    


    
      
        snapshot_op_locations(composer_or_op)

      


    


    
      
        spirv_attach_target()

      


        Attaches an SPIR-V target attribute to a GPU Module.



    


    
      
        spirv_attach_target(composer_or_op)

      


    


    
      
        sroa()

      


        Scalar Replacement of Aggregates



    


    
      
        sroa(composer_or_op)

      


    


    
      
        strip_debuginfo()

      


        Strip debug info from all operations



    


    
      
        strip_debuginfo(composer_or_op)

      


    


    
      
        symbol_dce()

      


        Eliminate dead symbols



    


    
      
        symbol_dce(composer_or_op)

      


    


    
      
        symbol_privatize()

      


        Mark symbols private



    


    
      
        symbol_privatize(composer_or_op)

      


    


    
      
        topological_sort()

      


        Sort regions without SSA dominance in topological order



    


    
      
        topological_sort(composer_or_op)

      


    


    
      
        view_op_graph()

      


        Print Graphviz visualization of an operation



    


    
      
        view_op_graph(composer_or_op)

      


    





      


      
        Functions

        


  
    
      
      Link to this function
    
    canonicalize()



  


  

Canonicalize operations

  
    
  
  Argument name in MLIR CLI


canonicalize

  
    
  
  Pass name in TableGen


Canonicalizer

  



  
    
      
      Link to this function
    
    canonicalize(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    control_flow_sink()



  


  

Sink operations into conditional blocks

  
    
  
  Argument name in MLIR CLI


control-flow-sink

  
    
  
  Pass name in TableGen


ControlFlowSink

  



  
    
      
      Link to this function
    
    control_flow_sink(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    convert_elementwise_to_linalg()



  


  

Convert ElementwiseMappable ops to linalg

  
    
  
  Argument name in MLIR CLI


convert-elementwise-to-linalg

  
    
  
  Pass name in TableGen


ConvertElementwiseToLinalg

  



  
    
      
      Link to this function
    
    convert_elementwise_to_linalg(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    convert_linalg_to_affine_loops()



  


  

Lower the operations from the linalg dialect into affine loops

  
    
  
  Argument name in MLIR CLI


convert-linalg-to-affine-loops

  
    
  
  Pass name in TableGen


LinalgLowerToAffineLoops

  



  
    
      
      Link to this function
    
    convert_linalg_to_affine_loops(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    convert_linalg_to_loops()



  


  

Lower the operations from the linalg dialect into loops

  
    
  
  Argument name in MLIR CLI


convert-linalg-to-loops

  
    
  
  Pass name in TableGen


LinalgLowerToLoops

  



  
    
      
      Link to this function
    
    convert_linalg_to_loops(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    convert_linalg_to_parallel_loops()



  


  

Lower the operations from the linalg dialect into parallel loops

  
    
  
  Argument name in MLIR CLI


convert-linalg-to-parallel-loops

  
    
  
  Pass name in TableGen


LinalgLowerToParallelLoops

  



  
    
      
      Link to this function
    
    convert_linalg_to_parallel_loops(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    cse()



  


  

Eliminate common sub-expressions

  
    
  
  Argument name in MLIR CLI


cse

  
    
  
  Pass name in TableGen


CSE

  



  
    
      
      Link to this function
    
    cse(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    generate_runtime_verification()



  


  

Generate additional runtime op verification checks

  
    
  
  Argument name in MLIR CLI


generate-runtime-verification

  
    
  
  Pass name in TableGen


GenerateRuntimeVerification

  



  
    
      
      Link to this function
    
    generate_runtime_verification(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    gpu_async_region()



  


  

Make GPU ops async

  
    
  
  Argument name in MLIR CLI


gpu-async-region

  
    
  
  Pass name in TableGen


GpuAsyncRegionPass

  



  
    
      
      Link to this function
    
    gpu_async_region(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    gpu_decompose_memrefs()



  


  

Decomposes memref index computation into explicit ops.

  
    
  
  Argument name in MLIR CLI


gpu-decompose-memrefs

  
    
  
  Pass name in TableGen


GpuDecomposeMemrefsPass

  



  
    
      
      Link to this function
    
    gpu_decompose_memrefs(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    gpu_eliminate_barriers()



  


  

Erase unnecessary barriers

  
    
  
  Argument name in MLIR CLI


gpu-eliminate-barriers

  
    
  
  Pass name in TableGen


GpuEliminateBarriers

  



  
    
      
      Link to this function
    
    gpu_eliminate_barriers(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    gpu_kernel_outlining()



  


  

Outline gpu.launch bodies to kernel functions

  
    
  
  Argument name in MLIR CLI


gpu-kernel-outlining

  
    
  
  Pass name in TableGen


GpuKernelOutlining

  



  
    
      
      Link to this function
    
    gpu_kernel_outlining(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    gpu_launch_sink_index_computations()



  


  

Sink index computations into gpu.launch body

  
    
  
  Argument name in MLIR CLI


gpu-launch-sink-index-computations

  
    
  
  Pass name in TableGen


GpuLaunchSinkIndexComputations

  



  
    
      
      Link to this function
    
    gpu_launch_sink_index_computations(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    gpu_map_parallel_loops()



  


  

Greedily maps loops to GPU hardware dimensions.

  
    
  
  Argument name in MLIR CLI


gpu-map-parallel-loops

  
    
  
  Pass name in TableGen


GpuMapParallelLoopsPass

  



  
    
      
      Link to this function
    
    gpu_map_parallel_loops(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    gpu_module_to_binary()



  


  

Transforms a GPU module into a GPU binary.

  
    
  
  Argument name in MLIR CLI


gpu-module-to-binary

  
    
  
  Pass name in TableGen


GpuModuleToBinaryPass

  



  
    
      
      Link to this function
    
    gpu_module_to_binary(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    inline()



  


  

Inline function calls

  
    
  
  Argument name in MLIR CLI


inline

  
    
  
  Pass name in TableGen


Inliner

  



  
    
      
      Link to this function
    
    inline(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    linalg_bufferize()



  


  

Bufferize the linalg dialect

  
    
  
  Argument name in MLIR CLI


linalg-bufferize

  
    
  
  Pass name in TableGen


LinalgBufferize

  



  
    
      
      Link to this function
    
    linalg_bufferize(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    linalg_detensorize()



  


  

Detensorize linalg ops

  
    
  
  Argument name in MLIR CLI


linalg-detensorize

  
    
  
  Pass name in TableGen


LinalgDetensorize

  



  
    
      
      Link to this function
    
    linalg_detensorize(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    linalg_fold_unit_extent_dims()



  


  

Remove unit-extent dimension in Linalg ops on tensors

  
    
  
  Argument name in MLIR CLI


linalg-fold-unit-extent-dims

  
    
  
  Pass name in TableGen


LinalgFoldUnitExtentDims

  



  
    
      
      Link to this function
    
    linalg_fold_unit_extent_dims(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    linalg_fuse_elementwise_ops()



  


  

Fuse elementwise operations on tensors

  
    
  
  Argument name in MLIR CLI


linalg-fuse-elementwise-ops

  
    
  
  Pass name in TableGen


LinalgElementwiseOpFusion

  



  
    
      
      Link to this function
    
    linalg_fuse_elementwise_ops(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    linalg_generalize_named_ops()



  


  

Convert named ops into generic ops

  
    
  
  Argument name in MLIR CLI


linalg-generalize-named-ops

  
    
  
  Pass name in TableGen


LinalgGeneralization

  



  
    
      
      Link to this function
    
    linalg_generalize_named_ops(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    linalg_inline_scalar_operands()



  


  

Inline scalar operands into linalg generic ops

  
    
  
  Argument name in MLIR CLI


linalg-inline-scalar-operands

  
    
  
  Pass name in TableGen


LinalgInlineScalarOperands

  



  
    
      
      Link to this function
    
    linalg_inline_scalar_operands(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    linalg_named_op_conversion()



  


  

Convert from one named linalg op to another.

  
    
  
  Argument name in MLIR CLI


linalg-named-op-conversion

  
    
  
  Pass name in TableGen


LinalgNamedOpConversion

  



  
    
      
      Link to this function
    
    linalg_named_op_conversion(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    loop_invariant_code_motion()



  


  

Hoist loop invariant instructions outside of the loop

  
    
  
  Argument name in MLIR CLI


loop-invariant-code-motion

  
    
  
  Pass name in TableGen


LoopInvariantCodeMotion

  



  
    
      
      Link to this function
    
    loop_invariant_code_motion(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    loop_invariant_subset_hoisting()



  


  

Hoist loop invariant subset ops outside of the loop

  
    
  
  Argument name in MLIR CLI


loop-invariant-subset-hoisting

  
    
  
  Pass name in TableGen


LoopInvariantSubsetHoisting

  



  
    
      
      Link to this function
    
    loop_invariant_subset_hoisting(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    mem2reg()



  


  

Promotes memory slots into values.

  
    
  
  Argument name in MLIR CLI


mem2reg

  
    
  
  Pass name in TableGen


Mem2Reg

  



  
    
      
      Link to this function
    
    mem2reg(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    nvvm_attach_target()



  


  

Attaches an NVVM target attribute to a GPU Module.

  
    
  
  Argument name in MLIR CLI


nvvm-attach-target

  
    
  
  Pass name in TableGen


GpuNVVMAttachTarget

  



  
    
      
      Link to this function
    
    nvvm_attach_target(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    print_ir()



  


  

Print IR on the debug stream

  
    
  
  Argument name in MLIR CLI


print-ir

  
    
  
  Pass name in TableGen


PrintIRPass

  



  
    
      
      Link to this function
    
    print_ir(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    print_op_stats()



  


  

Print statistics of operations

  
    
  
  Argument name in MLIR CLI


print-op-stats

  
    
  
  Pass name in TableGen


PrintOpStats

  



  
    
      
      Link to this function
    
    print_op_stats(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    remove_dead_values()



  


  

Remove dead values

  
    
  
  Argument name in MLIR CLI


remove-dead-values

  
    
  
  Pass name in TableGen


RemoveDeadValues

  



  
    
      
      Link to this function
    
    remove_dead_values(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    rocdl_attach_target()



  


  

Attaches a ROCDL target attribute to a GPU Module.

  
    
  
  Argument name in MLIR CLI


rocdl-attach-target

  
    
  
  Pass name in TableGen


GpuROCDLAttachTarget

  



  
    
      
      Link to this function
    
    rocdl_attach_target(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    sccp()



  


  

Sparse Conditional Constant Propagation

  
    
  
  Argument name in MLIR CLI


sccp

  
    
  
  Pass name in TableGen


SCCP

  



  
    
      
      Link to this function
    
    sccp(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    snapshot_op_locations()



  


  

Generate new locations from the current IR

  
    
  
  Argument name in MLIR CLI


snapshot-op-locations

  
    
  
  Pass name in TableGen


LocationSnapshot

  



  
    
      
      Link to this function
    
    snapshot_op_locations(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    spirv_attach_target()



  


  

Attaches an SPIR-V target attribute to a GPU Module.

  
    
  
  Argument name in MLIR CLI


spirv-attach-target

  
    
  
  Pass name in TableGen


GpuSPIRVAttachTarget

  



  
    
      
      Link to this function
    
    spirv_attach_target(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    sroa()



  


  

Scalar Replacement of Aggregates

  
    
  
  Argument name in MLIR CLI


sroa

  
    
  
  Pass name in TableGen


SROA

  



  
    
      
      Link to this function
    
    sroa(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    strip_debuginfo()



  


  

Strip debug info from all operations

  
    
  
  Argument name in MLIR CLI


strip-debuginfo

  
    
  
  Pass name in TableGen


StripDebugInfo

  



  
    
      
      Link to this function
    
    strip_debuginfo(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    symbol_dce()



  


  

Eliminate dead symbols

  
    
  
  Argument name in MLIR CLI


symbol-dce

  
    
  
  Pass name in TableGen


SymbolDCE

  



  
    
      
      Link to this function
    
    symbol_dce(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    symbol_privatize()



  


  

Mark symbols private

  
    
  
  Argument name in MLIR CLI


symbol-privatize

  
    
  
  Pass name in TableGen


SymbolPrivatize

  



  
    
      
      Link to this function
    
    symbol_privatize(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    topological_sort()



  


  

Sort regions without SSA dominance in topological order

  
    
  
  Argument name in MLIR CLI


topological-sort

  
    
  
  Pass name in TableGen


TopologicalSort

  



  
    
      
      Link to this function
    
    topological_sort(composer_or_op)



  


  


  



  
    
      
      Link to this function
    
    view_op_graph()



  


  

Print Graphviz visualization of an operation

  
    
  
  Argument name in MLIR CLI


view-op-graph

  
    
  
  Pass name in TableGen


ViewOpGraph

  



  
    
      
      Link to this function
    
    view_op_graph(composer_or_op)



  


  


  


        

      



  

    
Beaver.MLIR.Type 
    



      
This module defines functions working with MLIR Type.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        complex(element_type)

      


    


    
      
        equal?(a, b)

      


    


    
      
        f16(opts \\ [])

      


    


    
      
        f32(opts \\ [])

      


    


    
      
        f64(opts \\ [])

      


    


    
      
        f(bitwidth, opts \\ [])

      


    


    
      
        function(inputs, results, opts \\ [])

      


    


    
      
        get(string, opts \\ [])

      


    


    
      
        i1(opts \\ [])

      


    


    
      
        i8(opts \\ [])

      


    


    
      
        i16(opts \\ [])

      


    


    
      
        i32(opts \\ [])

      


    


    
      
        i64(opts \\ [])

      


    


    
      
        i128(opts \\ [])

      


    


    
      
        i(bitwidth, opts \\ [])

      


        See Beaver.MLIR.Type.integer/2.



    


    
      
        index(opts \\ [])

      


    


    
      
        integer(bitwidth, opts \\ [signed: false])

      


    


    
      
        make(value)

      


    


    
      
        memref(shape, element_type, opts \\ [layout: nil, memory_space: nil])

      


    


    
      
        ranked_tensor(shape, element_type, encoding \\ nil)

      


    


    
      
        tuple(elements, opts \\ [])

      


        Get a tuple type.



    


    
      
        unranked_tensor(element_type)

      


    


    
      
        vector(shape, element_type)

      


        Get a vector type creator.



    





      


      
        Types

        


  
    
      
      Link to this type
    
    t()



  


  

      

          @type t() :: %Beaver.MLIR.Type{bag: term(), ref: term()}


      



  


        

      

      
        Functions

        


  
    
      
      Link to this function
    
    complex(element_type)



  


  


  



  
    
      
      Link to this function
    
    equal?(a, b)



  


  


  



    

  
    
      
      Link to this function
    
    f16(opts \\ [])



  


  


  



    

  
    
      
      Link to this function
    
    f32(opts \\ [])



  


  


  



    

  
    
      
      Link to this function
    
    f64(opts \\ [])



  


  


  



    

  
    
      
      Link to this function
    
    f(bitwidth, opts \\ [])



  


  


  



    

  
    
      
      Link to this function
    
    function(inputs, results, opts \\ [])



  


  


  



    

  
    
      
      Link to this function
    
    get(string, opts \\ [])



  


  


  



    

  
    
      
      Link to this function
    
    i1(opts \\ [])



  


  


  



    

  
    
      
      Link to this function
    
    i8(opts \\ [])



  


  


  



    

  
    
      
      Link to this function
    
    i16(opts \\ [])



  


  


  



    

  
    
      
      Link to this function
    
    i32(opts \\ [])



  


  


  



    

  
    
      
      Link to this function
    
    i64(opts \\ [])



  


  


  



    

  
    
      
      Link to this function
    
    i128(opts \\ [])



  


  


  



    

  
    
      
      Link to this function
    
    i(bitwidth, opts \\ [])



  


  

See Beaver.MLIR.Type.integer/2.

  



    

  
    
      
      Link to this function
    
    index(opts \\ [])



  


  


  



    

  
    
      
      Link to this function
    
    integer(bitwidth, opts \\ [signed: false])



  


  


  



  
    
      
      Link to this function
    
    make(value)



  


  


  



    

  
    
      
      Link to this function
    
    memref(shape, element_type, opts \\ [layout: nil, memory_space: nil])



  


  


  



    

  
    
      
      Link to this function
    
    ranked_tensor(shape, element_type, encoding \\ nil)



  


  


  



    

  
    
      
      Link to this function
    
    tuple(elements, opts \\ [])



  


  

Get a tuple type.

  
    
  
  Examples


iex> ctx = MLIR.Context.create()
iex> MLIR.Type.tuple([MLIR.Type.i32, MLIR.Type.i32], ctx: ctx) |> MLIR.to_string()
"tuple<i32, i32>"
iex> ctx |> MLIR.Context.destroy

  



  
    
      
      Link to this function
    
    unranked_tensor(element_type)



  


  


  



  
    
      
      Link to this function
    
    vector(shape, element_type)



  


  

Get a vector type creator.

  
    
  
  Examples


iex> ctx = MLIR.Context.create()
iex> MLIR.Type.vector([1, 2, 3], MLIR.Type.i32).(ctx) |> MLIR.to_string()
"vector<1x2x3xi32>"
iex> ctx |> MLIR.Context.destroy

  


        

      



  

    
Beaver.MLIR.Value 
    



      
This module defines functions working with MLIR Value.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        argument?(value)

      


    


    
      
        make(value)

      


    


    
      
        owner(value)

      


        Return the defining op of this value if this value is a result



    


    
      
        result?(value)

      


        Returns true if the value is a result of an operation.



    





      


      
        Types

        


  
    
      
      Link to this type
    
    t()



  


  

      

          @type t() :: %Beaver.MLIR.Value{bag: term(), ref: term()}


      



  


        

      

      
        Functions

        


  
    
      
      Link to this function
    
    argument?(value)



  


  


  



  
    
      
      Link to this function
    
    make(value)



  


  


  



  
    
      
      Link to this function
    
    owner(value)



  


  

Return the defining op of this value if this value is a result

  



  
    
      
      Link to this function
    
    result?(value)



  


  

Returns true if the value is a result of an operation.

  


        

      



  

    
Beaver.Native 
    



      
This module provide higher level interface to primitive data types and MemRefDescriptor C struct in MemRef dialect.
It aims to manage memory with BEAM and help a Erlang/Elixir function play well with function generated by MLIR and other NIFs.

      


      
        Summary


  
    Functions
  


    
      
        array(data, module, opts \\ [mut: false])

      


    


    
      
        bag(v, list)

      


    


    
      
        c_string(value)

      


    


    
      
        check!(ret)

      


    


    
      
        dump(v)

      


    


    
      
        forward(element_kind, kind_func_name, args)

      


    


    
      
        opaque_ptr(array)

      


    


    
      
        ptr(struct)

      


    


    
      
        to_term(arg1)

      


    





      


      
        Functions

        


    

  
    
      
      Link to this function
    
    array(data, module, opts \\ [mut: false])



  


  


  



  
    
      
      Link to this function
    
    bag(v, list)



  


  


  



  
    
      
      Link to this function
    
    c_string(value)



  


  


  



  
    
      
      Link to this function
    
    check!(ret)



  


  


  



  
    
      
      Link to this function
    
    dump(v)



  


  


  



  
    
      
      Link to this function
    
    forward(element_kind, kind_func_name, args)



  


  


  



  
    
      
      Link to this function
    
    opaque_ptr(array)



  


  


  



  
    
      
      Link to this function
    
    ptr(struct)



  


  


  



  
    
      
      Link to this function
    
    to_term(arg1)



  


  


  


        

      



  

    
Beaver.Native.Array 
    



      
This module defines functions working with C array.

      


      
        Summary


  
    Functions
  


    
      
        as_opaque(map)

      


    





      


      
        Functions

        


  
    
      
      Link to this function
    
    as_opaque(map)



  


  


  


        

      



  

    
Beaver.Native.Bool 
    




      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        make(value)

      


    





      


      
        Types

        


  
    
      
      Link to this type
    
    t()



  


  

      

          @type t() :: %Beaver.Native.Bool{bag: term(), ref: term()}


      



  


        

      

      
        Functions

        


  
    
      
      Link to this function
    
    make(value)



  


  


  


        

      



  

    
Beaver.Native.C.String 
    



      
This module defines functions working with a C string, an array terminated with with NULL.

      


      
        Summary


  
    Functions
  


    
      
        as_u8_array(string)

      


    





      


      
        Functions

        


  
    
      
      Link to this function
    
    as_u8_array(string)



  


  


  


        

      



  

    
Beaver.Native.CInt 
    




      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        make(value)

      


    





      


      
        Types

        


  
    
      
      Link to this type
    
    t()



  


  

      

          @type t() :: %Beaver.Native.CInt{bag: term(), ref: term()}


      



  


        

      

      
        Functions

        


  
    
      
      Link to this function
    
    make(value)



  


  


  


        

      



  

    
Beaver.Native.CUInt 
    




      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        make(value)

      


    





      


      
        Types

        


  
    
      
      Link to this type
    
    t()



  


  

      

          @type t() :: %Beaver.Native.CUInt{bag: term(), ref: term()}


      



  


        

      

      
        Functions

        


  
    
      
      Link to this function
    
    make(value)



  


  


  


        

      



  

    
Beaver.Native.Complex.F32 
    




      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        make(value)

      


    





      


      
        Types

        


  
    
      
      Link to this type
    
    t()



  


  

      

          @type t() :: %Beaver.Native.Complex.F32{bag: term(), ref: term()}


      



  


        

      

      
        Functions

        


  
    
      
      Link to this function
    
    make(value)



  


  


  


        

      



  

    
Beaver.Native.F32 
    




      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        make(value)

      


    





      


      
        Types

        


  
    
      
      Link to this type
    
    t()



  


  

      

          @type t() :: %Beaver.Native.F32{bag: term(), ref: term()}


      



  


        

      

      
        Functions

        


  
    
      
      Link to this function
    
    make(value)



  


  


  


        

      



  

    
Beaver.Native.F64 
    




      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        make(value)

      


    





      


      
        Types

        


  
    
      
      Link to this type
    
    t()



  


  

      

          @type t() :: %Beaver.Native.F64{bag: term(), ref: term()}


      



  


        

      

      
        Functions

        


  
    
      
      Link to this function
    
    make(value)



  


  


  


        

      



  

    
Beaver.Native.I16 
    




      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        make(value)

      


    





      


      
        Types

        


  
    
      
      Link to this type
    
    t()



  


  

      

          @type t() :: %Beaver.Native.I16{bag: term(), ref: term()}


      



  


        

      

      
        Functions

        


  
    
      
      Link to this function
    
    make(value)



  


  


  


        

      



  

    
Beaver.Native.I32 
    




      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        make(value)

      


    





      


      
        Types

        


  
    
      
      Link to this type
    
    t()



  


  

      

          @type t() :: %Beaver.Native.I32{bag: term(), ref: term()}


      



  


        

      

      
        Functions

        


  
    
      
      Link to this function
    
    make(value)



  


  


  


        

      



  

    
Beaver.Native.I64 
    




      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        make(value)

      


    





      


      
        Types

        


  
    
      
      Link to this type
    
    t()



  


  

      

          @type t() :: %Beaver.Native.I64{bag: term(), ref: term()}


      



  


        

      

      
        Functions

        


  
    
      
      Link to this function
    
    make(value)



  


  


  


        

      



  

    
Beaver.Native.I8 
    




      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        make(value)

      


    





      


      
        Types

        


  
    
      
      Link to this type
    
    t()



  


  

      

          @type t() :: %Beaver.Native.I8{bag: term(), ref: term()}


      



  


        

      

      
        Functions

        


  
    
      
      Link to this function
    
    make(value)
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