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Current Landscape
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affine.for %i = 0 to 64 {
  %1 = affine.load %mem[%i]
  %2 = arith.addi %1, 1
  affine.store %2, %mem[%i]
}

Affine loop bounds Affine indexing
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%1 = memref.load %mem[%i]
%2 = memref.load %mem2[%i]

t = 0

%3 = affine.addi %1, %2

t = 1
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Bringing the communities a little closer

5

FPL



Bringing the communities a little closer
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Static HLS in CIRCT

affine.for %i = 2 to 64 iter_args(%arg3 = 0) {
  S0: %1 = affine.load %mem[%i]
  S1: %3 = arith.muli %1, %arg3
  S2: %2 = affine.load %mem[%i - 2]
  S3: %4 = arith.addi %3, %2
  S4: affine.store %4, %mem[%i]
  S5: affine.yield %4
}
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Building a model
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affine.for %i = 2 to 64 iter_args(%arg3 = 0) {
  %1 = affine.load %mem[%i]
  %3 = arith.muli %1, %arg3
  %2 = affine.load %mem[%i - 2]
  %4 = arith.addi %3, %2
  affine.store %4, %mem[%i]
  affine.yield %4
}

load %i 0

muli

addi

yield

load %i-2

store %i



Building a model: Structural Dependencies
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  affine.store %4, %mem[%i]
  affine.yield %4
}

load %i 0

muli

addi

yield

load %i-2

store %i



Building a model: Structural + Memory Dependencies
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Building a model: Structural + Memory Dependencies
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affine.for %i = 2 to 64 iter_args(%arg3 = 0) {
  %1 = affine.load %mem[%i]
  %3 = arith.muli %1, %arg3
  %2 = affine.load %mem[%i - 2]
  %4 = arith.addi %3, %2
  affine.store %4, %mem[%i]
  affine.yield %4
}

load %i 0

muli

addi

yield

load %i-2

store %i

x



Polyhedral Dependence Analysis
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affine.for %i = 2 to 64 iter_args(%arg3 = 0) {
  %1 = affine.load %mem[%i]
  %3 = arith.muli %1, %arg3
  %2 = affine.load %mem[%i - 2]
  %4 = arith.addi %3, %2
  affine.store %4, %mem[%i]
  affine.yield %4
}



Scheduling the Problem
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load %i 0

muli

addi

yield

load %i-2

store %i

%1 = affine.load %mem[%i]

t=0

%3 = arith.muli %1, %arg3

t=1

%2 = affine.load %mem[%i-2]

t=4

%4 = arith.addi %3, %2

t=5

affine.store %4, %mem[%i]

t=6

%4→result

II=3

l=3

l=0

l=0

l=1

l=1

l=1

l=0



FPL for scheduling
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load %i 0

muli

addi

yield

load %i-2

store %i

l=3

l=0

l=0

l=1

l=1

l=1

l=0

depTime >= srcTime + srcLatency



FPL for scheduling
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load %i 0

muli

addi

yield

load %i-2

store %i

l=3

l=0

l=0

l=1

l=1

l=1

l=0

depTime >= srcTime + srcLatency

depTime >= srcTime + II + srcLatency



FPL for scheduling

20

load %i 0

muli

addi

yield

load %i-2

store %i

l=3

l=0

l=0

l=1

l=1

l=1

l=0

(II, objective, startTimes)



Static HLS in CIRCT: Output Pipeline
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%1 = affine.load %mem[%i]

t=0

%3 = arith.muli %1, %arg3

t=1

%2 = affine.load %mem[%i-2]

t=4

%4 = arith.addi %3, %2

t=5

affine.store %4, %mem[%i]

t=6

%4→result

II=3

%1 = affine.load %mem[%i]
%2 = affine.load %mem[%i-2]

t=0

%3 = arith.muli %1, %arg3

t=1

%4 = arith.addi %3, %2
affine.store %4, %mem[%i]

t=4

%4→result

II=2



We contribute to the CIRCT open-source project
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Bringing the communities 
together with FPL
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