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Current Landscape

Affine loop bounds Affine indexing

affineTfor %1 = 0 to 64 {T
%1l = affine.load %mem[%i]
%2 = arith.addi %1, 1
affine.store %2, %mem[7%i ]
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Static HLS in CIRCT

S09,S2
10
affine.for %i = 2 to 64 iter_args(%arg3 = 0) {
SO: %1 = affine.load %mem[%i]
S1: %3 = arith.muli %1, %arg3 @ S1
S2: %2 = affine.load %mem[%i - 2] '
S3: %4 = arith.addi %3, %2
S4: affine.store %4, %mem[%i] ]-(:)
S5: affine.yield %4
}
S3,54



Building a model

load %i

\

affine.for %i = 2 to 64 iter_args(%arg3 = 0) {

%1 = affine.load %mem[%i] mull
%3 = arith.muli %1, %arg3

% = affine.load %mem[%i - 2] Yoad %i-2 '
%4 = arith.addi %3, %2

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

affine.yield %4

}
store %i ‘(// ¢
\\\\

yield



Building a model: Structural Dependencies

load %i

affine.for %i = 2 to 64 iter_args(%arg3 = 0) { 14
%1 = affine.load %mem[%1 ] mull

%3 = arith.muli %1, %arg3

% = affine.load %mem[%i - 2] Yoad %i-2 '
%4 = arith.addi %3, %2

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

affine.yield %4

}
store %i ‘(// ¢
\\\\

yield



Building a model: Structural Dependencies

load %i 0

affine.for %i = 2 to 64 iter_args(%arg3 = 0) { )

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

%3 = arith.muli %1, %arg3

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

%4 = arith.addi %3, %2

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

affine.yield %4 el
}

store %i

yield
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Building a model: Structural Dependencies

affine.for %1 = 2 to 64 iter_args(%arg3 = 0) {
%1l = affine.load %mem[%1i]
%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
load %i-2
addi
store %i

yield
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Building a model: Structural Dependencies

load %i 0

P—

affine.for %i = 2 to 64 iter_args(%arg3 = 0) {

% = affine.load %mem[%i] e
%3 = arith.muli %1, %arg3

%2 = affine.load %mem[%i - 2] load %i-2 '
%4 = arith.addi %3, %2

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

affine.yield %4

}
store %i ‘/// i
\

yield
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Building a model: Memory Dependencies

load %i 0

affine.for %i = 2 to 64 iter_args(%arg3 = 0) { 14
%1 = affine.load %mem[%1 ] mull

%3 = arith.muli %1, %arg3

%2 = affine.load %mem[%i - 2]  load %i-2 '
%4 = arith.addi %3, %2 /

affine.store %4, %mem[%i] / \\\\ .
affine.yield %4 | el

} \
\~ store %i / ¢
\\\\

yield
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Building a model: Memory Dependencies

load %i 0

affine.for %i = 2 to 64 iter_args(%arg3 = 0) { 14
%1 = affine.load %mem[%i] muzL
%3 = arith.muli %1, %arg3

%2 = affine.load %mem[%i - 2] y load %i-2
%4 = arith.addi %3, %2 /
affine.store %4, %mem[7%i] ! .
affine.yield %4 | addi
\
J \

~ store %i

yield
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Building a model: Memory Dependencies

P 2 load %i 0
/
/

affine.for %i = 2 to 64 iter_args(%arg3 = 0) { )( 14

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

%3 = arith.muli %1, %arg3 I

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

%4 = arith.addi %3, %2 "

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

affine.yield %4 \ addi
} \

N store %i

yield
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Polyhedral Dependence Analysis

affine.for %i = 2 to 64 iter_args(%arg3 = 0) {

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

%3 = arith.muli %1, %arg3 . i

%2 = affine.load %mem[%i - 2] FPL Aﬁlne
%4 = arith.addi %3, %2

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

2 MLIR



Scheduling the Problem

load %i 0
1-1 1

o

muli @

0

1=3 —_—
v load %i-2 L
II - ~ addi
‘\\ 3 1-0
store %i L

N
iy
Il

R
w
]

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

t=4

t=5

t=6

affine.load %mem[%1i]

}

arith.muli %1, %arg3

| =
l

%4 = arith.addi %3, %2

}

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

}

%4—result
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FPL for scheduling
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FPL for scheduling
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FPL for scheduling

load %i
1=1 1=0
o
muli
1=3
v load %i-2 L

I 1
I ~ addi

\
\
~ store %i

1-0

yield

1=0

(II, objective, startTimes)
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Static HLS in CIRCT: Output Pipeline

%1 = affine.load %mem[%i]
t=0

}

%3 = arith.muli %1, %arg3
t=1

%1 = affine.load %mem[%1i]
%2 = affine.load %mem[%i-2]
t=0 i
l IT=3
% = affine.load %mem[%i-2] — [ HT AT Aanes
t=4 l -
%4 = arith.addi %3, %2
t=5

l I1=2

%4 = arith.addi %3, %2

affine.store %4, %mem[%1i]
¢ t=4
affine.store %4, %mem[%i]
t=6

:
;

%4—result
%4—result
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We contribute to the CIRCT open-source project

[Scheduling] Add Presburger Simplex scheduler #4517 it | < Code

8 Groverkss wants to merge 1 commitinto tlvm:main from Groverkss:presburgersched (O

Q) Conversation 13 -o- Commits 1 El Checks (6 Files changed (6 +321 -0 mEmEn

Groverkss commented 2 days ago Member | @ -« Reviewers e
, , , . , _ , § iopperm @R

This patch adds a new scheduler for Scheduling problems. This scheduler utilizes the Presburger library's Simplex to find
the optimal solution. @) tobiasgrosser =5
Q mikeurbach ®

The Presburger scheduler lives in-tree in MLIR, which means there are no external dependencies and allows using

arbitrary precision. Still in progress? Convert to draft

~ P SRR, SRS SR ROV, SRR R SR ¥ e DR e B P PR Y prp
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Bringing the communities
together with FPL
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