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Abstract The Python language widely used in artificial intelligence (AI) projects is an interpreter
language, and errors occur at runtime. In order to prevent project failure due to errors, it is necessary
to handle exceptions in code that can cause exceptional situations in advance. In particular, in Al
projects that require a lot of resources, exceptions that occur after long execution lead to a large waste
of resources. However, since exception handling depends on the developer's experience, developers
have difficulty determining the appropriate exception to catch. To solve this need, we propose an
approach that recommends exceptions to catch to developers during development by learning the
existing exception handling statements. The proposed method receives the source code of the try block
as input and recommends exceptions to be handled in the except block. We evaluate our approach for
a large project consisting of two frameworks. According to our evaluation results, the average AUPRC
is 0.92 or higher when performing exception recommendation. The study results show that the proposed
method can support the developer's exception handling with exception recommendation performance
that outperforms the comparative models.

Key Words : Al Project, Exception Suggesting, Handling Exception

‘239, AEgsty AXEojZsT Received: 11 July, 2022 / Revised: 30 July, 2022 /

"o, ARGty ATEY 0Tt} Accepted: 5 August, 2022

HAaedx 2022L4 79 11¢, 3% 202249 7€ 309 "Corresponding Author: stkim@jbnu.ac.kr

ARG LA; 2022 8¥ 5¢ Department of Software Engineering, CAIIT, Jeonbuk National

University, Korea

_73_



An Automated Approach for Exception Suggestion in Python—based Al Projects

.M 2

Artificial intelligence (Al) 71&2 AR A3
dlolel9] ggos thkgt Eopoll g HEE1 it
WAL LA dHlole 243} A48 =12 53t
Hlolel] 522 A7) el theFet gojBae] ¢ =y
9 935 AYsk= Python olE AEste] ARSI
Bl o]#g Python <o} HFA T3 glo]
interpreterg A AA AAHES ¢ & TR AHA|
7= Qlojo]7] W&o Runtime Alol| A|AHEQ @77}
HHAE%t. Runtime Alo] @40k Q7= 24 AA 5
Lo AgS Bl 1T 4= Qlo] ZE 519 HIAgAE
?l F2E opI%th 53], Python 7I5t9] Al AB|AE
Aotz ZEAEOA oW A & WP e/
2 %9 GPU ¥ HIEEQA 1/0%} 22 gliA dHlE 2
st whebA], o233t Runtime A9 AlAEH @&2E
WASE7] s Abdo] dflejof gt HHgt A2 AdS
F=8¥3f| F=ofof gt

SER|EE dflQ] A2l URte] Aol oJEst] wiizol
Aol S BE AQlE QIAIskaL Astr]| oYt
ojlfgt o9] A2j9 ojHFo R sl NEES A<
A9 F273°= Esta Y H2E FASHAY 4
uHE ol 439 d9E F=ti oS Bof, Zhangd A+
= Al Z2HE|A Fefgh k9] 2lai Aol Ay
T U EFSt e AYstAl got g
Runtime ©HE WPA7|1L PSS Rz E3h
AAsHA g2 A g Fe= AL TR FEE 9
o & 9lor A 71 FeAe o A

ol2jgt ZAIE thF7] fldl, o9 A& Adst] ¢
gt 7129 ATE2 AR A9 A2 FAS Rkt 2
=2 gxAYY dj9j9] A7) =2 ARkl AE

1A

3t £ F9otal AFR ZEE BA9) A9 A &
o gutel= F=E AT Nguyen et al.'”e &
718k9] HRA] =& Bl A= olof & A9 KBS A
QFSkal n-gram 7I5He] FL WO R oQ] X F=F
AQFetet. Zhang et al."?= A7 7o) M vy
o= a9 A7t dagt try E59 YAE A7FstaL
9 A Z-E PR sHAEL 7€ dHE2 F
A SAZE EAgIE. A AR, & 7|9he] HT A2 ¢

ol 2

SHATE, Pythonoll Al S H42 WHe & 9l

5 A, o9 A2 Z=9] Ajt 9 AL ANIRTE 7
ofof & A|&}E QIA|stal Urtal ZHYSHA|RE AARE &
A 28 gt meta, de) 2]of|A] Holof &
o=9] AQlE QIA|SH= Ao] A= ofof Fitt.

o] =wollAE, a9 Aol et A ¥Z AlFst= 9
9] Agt FE 71HE AR WA 2= High ¢
Al ZRAES $610 I & AFLREE o9 A}
THE AA FEE FE3NTE o=, d9 AE
s £ JHE shgolr] At AHd £ dAE 9
sitt, vixgto 2 $3d HUES B o9 §3& 5t
&0t try E50 w2t AElojof & dle] §FZ At
El=g
A o] B7HE #8270 Framework® 7+/3
DRAES SAFCH, Y7t Ao =W Area
under the average Precision-Recall curve(AUPRC)
7F 272y 0.95, 0.932 H|W ZEES 571t o]+
29 H WHAlo] Qg AUcl=d AAEAS B
o1, /IAES A glo] A g Hotstn AT

% get.

)

o] FojA= 9] HEjg X Ysk= TA Aol 5]
a7fe,

barbosa et al & dlelo] FEY ZerEE ¢
ot 9JEkE 9] A E AT & e T=E A4St
= FE&E 75k F S AT Rahman et
a2 o= 4x FT ARA|A AN APIS BEF
9] A F=F At doE Ajtele H WY
< AT Nguyen et al.""e d9] 3L Atsln
9] X2 F=F TESH= fuzzy ¥ n-gram 715H] A
Z WS Aokt Zhang et al.'?e d9] A& A
Ast7] S8l ry =29 HAE AFeF AP F=E
AAgict. ol HT WHEL 9 HE A
oA Ego] 2 5 YA, - 9] L AlFst
A o ALt A AluE et gl deols &t
sto] O F7E WA S QU EZL Java dolo] E3)
H A E2 T4E Hgo] @ 7 PythonolA §-8&
1A FS 4 it 7|E AFEF vme] 29 HE

o

WAL Qlo] gEHolx] romA K slolol & o9l
F9L Aeke F2 e A



The Journal of The Institute of Internet, Broadcasting and Communication (IIBC)
Vol. 22, No. 4, pp.73-79, Aug. 31, 2022. pISSN 2289-0238, elSSN 2289-0246

Embedding Layer

J3 1. H2 gEe HN 7=

Pretrained Word Embeddings

B

Fig. 1. The overall structure of the approach
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Table 2. Performance Comparison of Exception Recommendations

(a) Pytorch

Models Metrics
Precision Recall Fl-score AUPRC Precision@1
BiLSTM 0.8089+0.017 0.7723+0.017 0.7902+0.017 0.8454+0.011 0.8089£0.017
Transformer 0.8406+0.011 0.8126%0.011 0.8264+0.011 0.8989+0.011 0.8411£0.011
CodeBERT 0.7948+0.013 0.7654+0.013 0.7798+0.018 0.8140+0.334 0.7948+0.013
PT CodeBERT 0.8601+0.019 0.8288+0.019 0.8441+0.019 0.9054+0.019 0.8611£0.019
Ours 0.8840+0.013 0.8524+0.019 0.8779+0.013 09295+0.013 0.8949+0.012
(b) Tensorflow
Models Metrics
Precision Recall Fl-score AUPRC Precision@1
BiLSTM 0.5372+0.009 0.5201£0.009 0.5285£0.011 0.5806%0.011 0.5372£0.011
Transformer 0.8352+0.004 0.8210£0.003 0.8285+0.004 0.8950+0.002 0.8357+0.003
CodeBERT 0.4701+0.021 0.455140.021 0.4625+0.022 0.4947+0.019 0.470140.022
PT CodeBERT 0.8563+0.014 0.8291£0.015 0.8357+0.016 0.9001+0.016 0.8505+0.019
Ours 0.8689+0.009 0.8694+0.006 0.8641+0.006 0.9298+0.014 0.8632+0.008
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