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ZhA1 Motivation

(2) PyTorch Bug (b) MLX Bug

Voray Z0 L5 HT :
4 . .
PyTOI‘Ch 7’F[| TensorFlo W= ’ﬁ? Q}E A | 5 fI£ mporcioh mport mlxcore as mx
. = torch.sin(x y = mxsin(x)
jJD / , A j( E 1 i z \ N — ¢ = torc:.arc(sir)l( ) # inverse operations, gives [1.0000, 1.0000] y = mxarcsin(y) # inverse operations, gives [, |]
lj !i /J F ‘ DJ ' VTR / :L th :y, /J Fg Z = zorch.arccos{y) peret ’ y = mx.arccos(y)

print(y) # gives [0.0003, 0.0003] print(mx.default_device(),y) # gives [nan, nan]

Hﬁ REASEY R, B& T fMA
x| = x.clone().cuda() mx.set_default_device(mx.cpu)
/ N R I PI yl = torch.sin(xI) yl = mx.sin(x)
yl = torch.arcsin(yl) # gives [1.0000, 1.0000]
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from mindspore import set_context import oneflow as flow

X‘ th IJ 9 M é i jJ set_context(device_target;CPU") x = flow.ones(2,device="cuda')
:L — ;F —IR ‘L ﬁ X = mindspore.ops.ones(2) y = flow.sin(x)
ii . y = minjspore.ops.sin(x)#(ﬁ )gives [, 1] y = ::ow.arcsin({)) # gives [1.0000, 1.0000]
) t z \j_‘ j‘ IKA l_f » E y = mindspore.ops.arcsin(y y = flow.arccos(y
& ! : Im B y = mindspore.ops.arccos(y) print(y.device,y) # gives [nan, nan]
) l:l O k E - j)\. ’rj— —L ) print(y) # gives [0.00034527 0.00034527]
L set_context(device_target="GPU") x = x.cpu()
glu — E é E _I E U E yl = ops.sin(x) yl = flow.sin(x)
j l ) 12 /} ] / - yl = ops.arcsin(yl) # gives [ I, |] yl = flow.arcsin(yl) # gives [1.0000, |.0000]

yl = ops.arccos(yl) yl = flow.arccos(yl)
1}3 & J/X l / > - 7 ﬁ& _ﬁ print(yl) # gives [nan nan] should be [0,0] print(y|.device,yl) # gives [0.0003, 0.0003] should be [0,0]
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unveil bugs of source libraries
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B l * E r ) ? Source Libraries Target Libraries ||sf

l crawl github issues l extract informa

%D b E ﬁ D ﬁ I_l IUnst:able results in sin/arcsin/arccos calls #87172 issue title mix.core.abs impo rt mlx.core as mx
I t, I/ J /ZA B T abslas amay, ...} > array a = mx.array([1, -2, 3])

El - | lue.
eeeeeeeeeeeeeeeeeeeee bS a = mx.abs(a)

oooooooooo . -

rch.ones(2) a (array) - Irmput array print('MLX:"', abs_a)

A X = tol X
y = torch.sin(x) ’
P y = torch.arcsin(y) # output: [1.0000, 1.0000]
y = torcharccos(y) APl Docume Code Example
J i print(y) # output: [0.0003,0.0003] | | codeto
- ._reproduce bug d P irs u
x| = x.clone().cuda
gi =mrch‘si2(x|) 0 LLM d mu API P ! Nan and Inf cases
> / \ . yl = torcharesin(yl) # output: [1.0000, 1.0000] /
\ y| = torch.arccos(yl) 7
print(yl) # output: [nan, nan] _J - # Srccode
/ — ——J / \ import torch
Github Issues of Source Libraries 8= dernaser(ll, eadfiEm) )
abs_a = torch.abs(a)

L ¢ abs a=
print('PyTorch:, abs_a) int(' LX )

N
1§IJ - 1 ? = g‘ N l ( bug ) Source Library — Target Library Code Pai
i_ — ,1‘ é E 7|< : N d Inf
) YARNY J L == [ = ] construct datasets in json
( edge cases ) format for fine-tunning
I I IJ Label-specific Spider ( crash J { ed": "import torch\n ... abs_a = {"INSTRUCTION": "Generate code that rash Bugs ?
‘ —L [ error checking | itk ) P (P)’T rch?, abs_a)" calls the 'mix.core.abs' API"
O extract codes that "problem™: "Convert this code to code RESPONSE "import mI as mx\n ifferential Testin
reproduce bugs Bug-related Issue Labels that h MLXf amework" . abs_a =mx.abs(a)...prin (MLX
/ e v ' °|Ut. e ml 33 b _2)'} execute seed codes
1T 4 U . abs_a =mx.abs(a)...pri (MLX abs_a)"} )
1) ] —[/ n 1,1‘ —[/ n ; i :;ct:f:es(z) Code Con n Datase Code Generation Dataset 'x"‘i’?n“il“i;‘;;e as mx
) ~~ J - ) - y = torch.sin(x) y= mx.sin()f)( —
= i output: [I. LA y = mx.arcsin(y, output: [I,

§= tz:z:::zz:s((y;) 7 oupue 110000 o000l fine-tune CodelLlama y = mxarccos(y)
print(y) # output: [0.0003, 0.0003] print(y) # output: [nan, nan]

EI H provide historical code conversion and AT )
x| = x.clone().cuda() bu information il generation mx._se el dlavitezin .cpu

—— — | = torch.sin(x| g > S |yl = mxsin(x)
J / \ I §| = :::zh.:lrnc(s):nzyl) # output: [1.0000, 1.0000] “1 {F‘J; COde "ama " | yl = mxarcsin(yl) # output: [1, 1]

y| = torch.arccos(y|) yll= mx.arccos(y )
print(yl) # output: [nan, nan] print(yl) # output: [0, 0]

PYTOI‘Ch Ten S OI‘F 10W — 4% éﬁ ) Historical Bug Codes of Source Libraries Eir e tuned CodeLlam - Seed Codes for Target Libraries

J? *E jJ h E/J = N= \l | Historical Bug Collection 2. Fine-tuning and Seed Code Generation 3.Test Oracle
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~ /7 1 - I Target L.lbrary . — Prompt Construction Code Palr:f Generation Equwalence - Dataset Constryctign Fine-tuning
\ ‘ N ‘ / \ N/ Infomation Extraction and Mutation Evaluation
J I_I —I I | - # Specify the Task © ! Nan and Inf cases {'INSTRUCTION": "Generate code
- J ) -m You are a code Iibraries converter and generator, I'll give g 4 . "oy core.abs’ APL"
‘ - you the APl documentation and code examples f # Source libra # Source libra "RESPONSE": "import mlx.core as
— 0 —_— mix. abs . You k iS O pro d € me d e pai ing import torch v import torch v mxin ... abs_a
e n IAJ'LI / l‘;f APl name: mlx.core.abs this Ap| nd its equi | ¢ impleme pyT h nd a = torch.tensor([1,|float(nan’),|3]) - |2= vorcheensor(@. floae(nan). 31 =mx.abs(a)....print(MLX:, abs_a)"}
1 N S S T e sp———_ g AP s, consaer || )__ | ore i s rhai) ,
|— s e el - el el Code Generation Dataset
- — o N # APl Documentation ® ,-“'I F 'y
mlx.core.abs
b AE D finerisien 3 abs(a: array, /, *, stream: None | Stream | Device = None) — array — g ﬁ
D A I 2 > I \l— - El.e'neent-WIse absolute value. # Target library # Target library {"seed": "import tercr'1\n abi_a =
U H b * -T™ import mix.core as mx import mix.core as mx t:)rch.abs(‘ell) — print( PyTorCh' »abs_a)
j— ©00 # Code Examples @ a = mxarray([l, float('nan’), 3]) a = mxarray([l, float('nan'), 3]) problem’: "Convert this COdf to code
</> import mix.core as mx abs_a = mx.abs(a) abs_a = mx.abs(a)

a=mxarray([1,-2,3]) print('MLX:", abs_a) a print('MLX:", abs_a) "5°|Ut'°ni~’ "import m|X~Cf>re' as mj(\n
7 \ ‘ el Examples 3 | abs_a = mx.abs(a) ja.b.sat:sr‘:l =mx.abs(a)...print('MLX:,
\ print('MLX: ', abs_a) . . .
} \\! o) Source library-Target library ) ) Fine-tuned
\ API Info Triplet Prompt Template Verified Code Pairs i

Codellama

Cradle Paba Code Conversion Dataset
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