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Introduction

* Interactive query tool for MLIR

* REPL interface for querying various properties of MLIR code
e Can assist in debugging and testing MLIR

 Standalone tool



Basic Queries

basic-queries.mlir
s O ® 9
o o

- 1 module {
2 func.func @basic_queries(%arg0: f32) -> 32 {
3 %c2 132 = arith.constant 2 : 132
4 %0 = "hello.french"(%c2_132) {bonjour =1 : 132} : (132) -> 32
5 %1l = "hello.english"(%c2_132) {hello =1 : 132} : (132) -> 32
6 %2 = "hello.japanese"(%0, %1) {konnichiwa =1 : 132} : (32, f32) -> 32
7 %3 = "hello.spanish" (%1, %2) {hola =1 : 132} : (32, f32) -> 32
8 return %3 : 32
9 }
10 }
11



Query: hasOpName

| XON Y
$ mlir-query basic-queries.mlir 1 module {
mlir-query> m hasOpName("hello. japanese") 2 func.func @basic_queries(%arg0: ) -> {
3 %c2_132 = arith.constant 2 :
Match #1: 4 %0 = "hello.french"(%c2_132) {bonjour =1 : oo ) ->
5 %1 = "hello.english"(%c2_132) {hello =1 : oo ) ->
basic-queries.mlir:6:10: note: "root" binds here 6 %2 = "hello.japanese" (%0, %1) {konnichiwa = 1 oo« s
%2 = "hello.japanese"(%0, %1) {konnichiwa = 1 : 132} : (32, f32) -> 32 7 %3 = "hello.spanish"(%l, %2) {hola =1 : }o: (32, ) >
8 return %3 :
1 match. ° 1}
10 }
11

mlir-query>



Query: hasOpAttrName

mlir-query> m hasOpAttrName("hola") module {
func.func @basic_queries(%arg0: ) -> {
%c2_132 = arith.constant 2 :
%0 "hello.french"(%c2_132) {bonjour =1 : oo ) ->
%1 "hello.english"(%c2_132) {hello =1 : oo ) ->

1

2
Match #1: 3
4
5
6 %2 "hello. japanese" (%0, %1) {konnichiwa =
7
8
9
0
1

basic-queries.mlir:7:10: note: "root" binds here
%3 = "hello.spanish"(%1l, %2) {hola =1 : 132} : (f32, f32) -> f32

1 :
%3 "hello.spanish"(%1l, %2) {hola =1 : P g R ) —>
return %3 :
1 match. }

I
mlir-query>



Query: isConstant

00
. . ® @
mlir-query> m isConstantOp()
1 module {
. 2 func.func @basic_queries(%arg0: ) -> {
MatCh #1: 3 %c2_132 = arith.constant 2 :
4 %0 = "hello.french"(%c2_132) {bonjour =1 : I 8
. . . . 5 %1 = "hello.english"(%c2_132) {hello =1 : o
basic-queries.mlir:3:15: note: "root" binds here 6 %Zz.malaj£mm%u%@,%U_wmmKhWazl
%c2_'132 — arith.constant 2 . 132 7 %3 = "hello.spanish" (%1, %2) {hola =1 : P g
8 return %3 :
9 1}
1 match. }?}

mlir-query>



Query: anyOf

0@
mlir-query> m anyOf(hasOpName("hello.english"), hasOpAttrName("konnichiwa")) o0
Match #1: module {

1

2 func.func @basic_queries(%arg0: ) ->
basic-queries.mlir:5:10: note: "root" binds here 3 %Cc2_132 = arith.constant 2 :
%1 = "hello.english"(%c2_132) {hello =1 : 132} : (132) -> f32 4

5 %1 = "hello.english"(%c2_132) {hello =1 :
Match #2: 6 %2 = "hello.japanese" (%0, %1) {konnichiwa

7 %3 = "hello.spanish" (%1, %2) {hola =1 :
basic-queries.mlir:6:10: note: "root" binds here 8 return %3 :
%2 = "hello.japanese"(%0, %1) {konnichiwa = 1 : 132} : (f32, f32) -> 32 9 1}
0}
1

2 matches.

mlir-query>

%0 = "hello.french"(%c2_132) {bonjour =1 :



More Advanced Queries

nested-queries.mlir

func.func @foo(%arg0@: 132, %argl: 132, %arg2: 132) -> 132 {
%cl 132 = arith.constant 1 : 132

one_result"(%arg0®, %argl) : (132, 132) -> 132

= "test.many_results"(%0) : (132) -> (132, 132)

unused_result"(%1#0, %1#1) : (132, 132) -> 132
foo"(%cl 132, %1#1) : (132, 132) -> 132
boo"(%1#0, %3) : (132, 132) -> 132

co0" (%4, %0, %cl _132) : (132, 132, 132) -> 132
use _coo"(%5) : (132) -> 132

0O
- ; module {
- 3
4 "test.noop"() : () -> ()
5 %0 = "test.
6 %1:2
7 %2 = "test.
8 %3 = "test.
9 %4 = "test.
10 %5 = "test.
11 %6 = "test.
12 return %6 : 132
13 }

14 }



Query: hasArgument

00
00
1 module {
$ mlir-query nested-queries.mlir 2 func.fgnc @foo{%arg@: , %argl: , %arg2: ) ->
mlir-query> m hasArgument(isConstantOp(), 2) 3 %cl_132 = arith.constant 1 :
4 "test.noop"() : () -> ()
. 5 %0 = "test.one_result"(%arg0, %sargl) : ( , ) ->
sl 1l 6 %1:2 = "test.many_results"(%0) : ( ) => { , )
] Ao o w 7 %2 = "test.unused_result"(%1#0, S1#1) : ( , ) ->
?este?—querles;m}lr.gm.1@. ngte. rogt b}nds here _ 8 %3 = "test.foo"(%cl_i32, %1#1) : (i32, ) ->
%5 = "test.coo0"(%4, %0, %cl_132) : (132, 132, 132) -> 132 9 %4 = "test.boo"(%1#0, %3) : ( , ) ->
10 %5 = "test.coo0"(%4, %0, %cl_132) : ( s , ) —>
1 match. 11 %6 = "test.use_coo0"(%5) : (i32) ->
12 return %6 :
mlir-query> 13}
14 }

10



Query: hasArgument

o O

® ® 1 module {

2 func.func @foo(%arg0®: 132, %argl: 132, %arg2: 132) -> 132 {
mlir-query> m hasArgument(hasArgument(isConstantOp(), 2), 0) 3 %cl_132 = arith.constant 1 : 132

4 "test.noop"() : () -> ()

Match #1: 5 %0 = "test.one_result"(%sarg0, %sargl) : (i32, 132) -> 132
6 = "test.many_results"(s0) : (132) -> (132, 132)
7 "test.unused_result"(%1#0, %1#1) : (i32, 132) -> 132
8 = "test.foo"(%cl_132, %1#1) : (132, 132) -> 132
9 %4 = "test.boo"(%1#0, %3) : (132, 132) -> 132

o
=
M

o®
(]
1l

nested-queries.mlir:11:10: note: "root" binds here
%06 = "test.use_coo0"(%5) : (132) -> 132

o®
W
|

1 match. 10 %5 = "test.coo0"(%4, %0, %cl_132) : (132, 132, 132) -> 132
11 %6 = "test.use_coo"(%5) : (132) -> 132

mlir-query> 12 return %6 : 132
13 }
14 }

11



Query: uses

mlir-query> m uses(hasOpName("test.coo0"))

Match #1:

nested-queries.mlir:11:10: note: "root" binds here

%6 = "test.use co00"(%5)
1 match.

mlir-query>

(132) -> 132

func.func @foo(%arg0®d: 132, %argl: 132, %arg2: i132) -> 132 {
%Ccl_132 = arith.constant 1 : 132
"test.noop"() : () -> ()

"test.

one_result"(%arg0®, %argl) : (132, 132) -> 132

= "test.many_results"(s0) : (132) -> (132, 132)

"test.

= "test.
= "test.
= "test.
= "test.

return %6 :

| BN
1 module {
2
3
4
5 %0 =
6 %1:2
7 %2 =
8 %3 =
9 %4
10 %5 =
11 %6 =
12
13 }
14 }

unused_result"(%1#0, %1#1) : (132, 132) -> 132
foo"(%cl_132, %1#1) : (i32, 132) -> 132
boo" (%1#0, %3) : (132, 132) -> 132
coo" (%4, %0, %cl_132) : (132, 132, 132) -> 132
use_coo"(%5) : (132) -> 132

132

12



Query: definedBy

mlir-query> m definedBy(hasOpName("test.coo0"))

Match #1:

nested-queries.mlir:3:15: note: "root"
%cl 132 = arith.constant 1 : 132

Match #2:

nested-queries.mlir:5:10: note: "root"
%0 = "test.one_result"(%arg@, %argl)

Match #3:

nested-queries.mlir:9:10: note: "root"
%4 = "test.boo"(%1#0, %3) : (132, 132)

3 matches.

mlir-query>

binds here

binds here
(132, 132) -> 132

binds here
-> 132

® ®
1 module {
2 func.func @foo(%arg0: , %argl: , %arg2: ) —>
3 %Ccl_132 = arith.constant 1 :
4 "test.noop"() : () -> ()
5 %0 = "test.one_result"(%arg0, %sargl) : ( , ) ->
6 %1:2 = "test.many_results"(%0) : ( ) > ( , )
7 %2 = "test.unused_result"(%1#0, S1#1) : ( , ) ->
8 %3 = "test.foo"(%cl_ 132, %1#1) : ( , )y ->
9 %4 = "test.boo"(%1#0, %3) : ( s ) ->
10 %5 = "test.coo0"(%4, %0, %cl_132) : ( s , ) >
11 %6 = "test.use_co0"(%5) : ( ) ->
12 return %6 :
13 }
14 }

13



Query: getDefinitions

mlir-query> m getDefinitions(hasOpName("test.coo"), 2)

Match #1:

nested-queries.mlir:6:12: note:

%1:2 = "test.many_results"(%0)

Match #2:

nested-queries.mlir:8:10: note:

%3 = "test.foo"(%cl_132, %1#1)
2 matches.

mlir-query>

Ilroo-tll
(132)

Ilroo-tll
(132,

binds here
-> (132, 132)

binds here
132) -> 132

® ®
1 module {
2 func.func @foo(%arg0: , %argl: , %arg2: ) —>
3 %Ccl_132 = arith.constant 1 :
4 "test.noop"() : () -> ()
5 %0 = "test.one_result"(%arg0, %sargl) : ( , ) ->
6 %1:2 = "test.many_results"(%0) : ( ) > ( , )
7 %2 = "test.unused_result"(%1#0, S1#1) : ( , ) ->
8 %3 = "test.foo"(%cl_ 132, %1#1) : ( , )y ->
9 %4 = "test.boo"(%1#0, %3) : ( s ) ->
10 %5 = "test.coo0"(%4, %0, %cl_132) : ( s , ) >
11 %6 = "test.use_co0"(%5) : ( ) ->
12 return %6 :
13 }
14 }

14



Query: getAllDefinitions

O @
mlir-query> m getAllDefinitions(hasOpName("test.coo"), 2)

Match #1:
| BN

nested-queries.mlir:3:15: note: "root" binds here
%cl_132 = arith.constant 1 : 132

module {
func.func @foo(%arg0: , %argl: , %arg2: ) —>
%cl_132 = arith.constant 1
"test.noop"() : () -> ()

1
Match #2: 2
3
4
5 %0 "test.one_result"(%arg@, S%argl) : ( , ) ->
6
7
8

nested-queries.mlir:5:10: note: "root" binds here
%0 = "test.one_result"(%sarg0, S%argl) : (132, i32) -> 132

%1:2 = "test.many_results"(%0) : ( ) > ( , )
2 "test.unused_result"(%1#0, %1#1) : ( , ) ->
"test.foo"(%cl_132, %1#1) : ( , ) >

Match #3:

o

nested-queries.mlir:6:12: note: "root" binds here
%1:2 = "test.many_results"(%0) : (132) -> (132, 132)

o®
W
|

9 %4 = "test.boo"(%1#0, %3) : (i32, ) >
Match #4: 10 %5 = "test.coo"(%4, %0, %cl_132) : (132, ) ==
%6 = " (% : =
nested-queries.mlir:8:10: note: "root" binds here = 0 tEST::use_J:OO ) ( '
%3 = "test.foo"(%cl_132, %1#1) : (132, 132) -> 132 L return o
13}
Match #5: 14 }

nested-queries.mlir:9:10: note: "root" binds here
%4 = "test.boo"(%1#0, %3) : (132, 132) -> 132

5 matches.

mlir-query>

15



Function extraction

mlir-query> m getAllDefinitions(hasOpName("test.use_coo"), 2).extract("test")

func.func @test(%arg0: 132, %argl: 132, %arg2: 132, %arg3: i132) -> 132 {
%cl_132 = arith.constant 1 : 132

%0 = "test.one_result"(%arg0®, %argl) : (132, 132) -> 132
%1l = "test.boo"(%arg2, %arg3) : (132, 132) -> 132
%2 = "test.coo0"(%1l, %0, %cl_132) : (132, 132, 132) -> 132

return %2 : 132

mlir-query>

func.func @foo(%arg0®d: 132, %argl: 132, %arg2: i132) -> 132 {
%cl_132 = arith.constant 1 : 132

one_result"(%arg0®, %argl) : (132, 132) -> 132

= "test.many_results"(s0) : (132) -> (132, 132)

unused_result"(%1#0, %1#1) : (132, 132) -> 132
foo"(%cl_132, %1#1) : (i32, 132) -> 132

boo" (%1#0, %3) : (132, 132) -> 132

coo" (%4, %0, %cl_132) : (132, 132, 132) -> 132
use_coo"(%5) : (132) -> 132

o o
1 module {
2
3
4 "test.noop"() : () -> ()
5 %0 = "test.
6 %1:2
7 %2 = "test.
8 %3 = "test.
9 %4 = "test.
10 %5 = "test.
11 %6 = "test.
12 return %6 : 132
13 }
14 }

16



Function extraction

mlir-query> m any0f(hasOpName("test.use_coo"),
getAllDefinitions(hasOpName( "test.use_coo"), 2)).extract("test")

func.func @test(%arg®: 132, %argl: 132, %arg2: 132, %arg3: 132) -> 132 {
%cl_132 = arith.constant 1 : 132
%0 "test.one_result"(%arg0d, %argl) : (i32, 132) -> 132
%1 "test.bhoo"(%arg2, %arg3) : (i32, i32) -> 132
%2 "test.co0" (%1, %0, %cl_132) : (132, i32, 132) -> 132
%3 "test.use_co00"(%2) : (132) -> 132
return %3 : 132

}

mlir-query>

func.func @foo(%arg0®d: 132, %argl: 132, %arg2: i132) -> 132 {
%cl_132 = arith.constant 1 : 132

one_result"(%arg0®, %argl) : (132, 132) -> 132

= "test.many_results"(s0) : (132) -> (132, 132)

unused_result"(%1#0, %1#1) : (132, 132) -> 132
foo"(%cl_132, %1#1) : (i32, 132) -> 132

boo" (%1#0, %3) : (132, 132) -> 132

coo" (%4, %0, %cl_132) : (132, 132, 132) -> 132
use_coo"(%5) : (132) -> 132

o o
1 module {
2
3
4 "test.noop"() : () -> ()
5 %0 = "test.
6 %1:2
7 %2 = "test.
8 %3 = "test.
9 %4 = "test.
10 %5 = "test.
11 %6 = "test.
12 return %6 : 132
13 }
14 }

17



Function extraction

mlir-query> m getAllDefinitions(uses(hasOpName("test.use_coo")), 3).extract("test")

func.func @test(%arg0: 132, %argl: 132, %arg2: i32, %arg3: 132) -> 132 {
%cl_132 = arith.constant 1 : 132
%0 "test.one_result"(%arg0, %argl) : (i32, 132) -> 132
%1 "test.boo"(%arg2, %arg3) : (132, 132) -> 132
%2 "test.co0"(%1l, %0, %cl_132) : (132, 132, 132) -> 132
%3 "test.use_co0"(%2) : (132) -> 132
return %3 : 132

mlir-query>

func.func @foo(%arg0®d: 132, %argl: 132, %arg2: i132) -> 132 {
%cl_132 = arith.constant 1 : 132

one_result"(%arg0®, %argl) : (132, 132) -> 132

= "test.many_results"(s0) : (132) -> (132, 132)

unused_result"(%1#0, %1#1) : (132, 132) -> 132
foo"(%cl_132, %1#1) : (i32, 132) -> 132

boo" (%1#0, %3) : (132, 132) -> 132

coo" (%4, %0, %cl_132) : (132, 132, 132) -> 132
use_coo"(%5) : (132) -> 132

o o
1 module {
2
3
4 "test.noop"() : () -> ()
5 %0 = "test.
6 %1:2
7 %2 = "test.
8 %3 = "test.
9 %4 = "test.
10 %5 = "test.
11 %6 = "test.
12 return %6 : 132
13 }
14 }

18



A Simplitfied Overview of the Implementation

L) NERY Cj

0P o
' ) NTIE
* Matchers
* Parser
* Registry

X



MLIR Matchers

* Matchers are already available in MLIR
* Few matchers upstreamed as a part of the work on mlir-query
e Additional matchers still need to be upstreamed



Parser and Registry

* Parser for MLIR Query that parses query input
e Registry that maps existing MLIR matchers to mlir-queries.



What's Upcoming?

* Autocomplete and binding values
* More matchers!

* Clean-up, testing and optimization
e Patch upstream



Thanks

* To Jacques Pienaar
* To my Colleagues at Huawei
* To you all



QQE_,STUD
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