DLY ZFAICH B EEDRIED AR

Taxonomy of Real Faults
iIn Deep Learning Systems

Nargiz Humbatova, Gunel Jahangirova, Gabriele Bavota,

Vincenzo Riccio, Andrea Stocco, and Paolo Tonella. 2020.

In Proceedings of the ACM/IEEE 42nd

International Conference on Software Engineering (ICSE '20).
Association for Computing Machinery, New York, NY, USA, 1110-1121.
DOl:https://doi.org/10.1145/3377811.3380395

1ES


https://www.researchgate.net/publication/348884285_Should_you_Upgrade_Official_Docker_Hub_Images_in_Production_Environments

C1=1—]

B3R

O REZB(DL)IRR BT THRH=NTND
EE-TF2 b, BR
- OLYy b H— ROREFIBRIA, RROBUE LR SHEOEHETE

OtL—"2F149UFT 1 HILIBEIZATADDLRY kD=2 DERED
SF-HS>TL\B
- FEEDIV AT ATREITDIRMBOBEBEHNEERT—VICEOTULDS

ODLYRTARRERY T DT PELNRTEM
- J—RIEN\NITH R ED, FERBETEASNLERBICKDEFSNDIEEHN SRR T
oJREMED D D
"“‘“/\7% YDZR
- ISV ZADENTRVLW/ARAREDRBWEE T -5ty ~OFEA



O TensorFlow%{$

- TR D —ARBVEIRAR

O BB EDEL)

LTRFBENIOLPZ TUT— 3 YV ZHR e

- SO & GithubHh 51758 D TensorFlowBEED )\ (CRE T BI5ER & URE
- ARBEHINEE T D REPEEZRBE U THEIT BOHICFERAT 2EIEEASHIC

-t

AN

EARBRIADIEIN [C D58

-I/RSTL—LD—DHSES (KtAE(ETensorFlow, PyTorch, Keras)
- 70V 0 MIHNED (FEITHRIETT, RFFKIF564)
- DLICZFHE LT2IN O D% W (STITIRZRIEET1 7564, ARAKRIEDLEH LD A TI754)

[27] Yuhao Zhang, Yifan Chen, Shing-Chi Cheung, Yingfei Xiong, and Lu Zhang. 2018.
An Empirical Study on TensorFlow Program Bugs.
In Proceedings of the 27th ACM SIGSOFT International Symposium on Software Testing and Analysis (ISSTA 2018).



DLV RT L%ZBRET DRABDIE

= DLYRT ALK FDEERDRBD DI EZRBRT D

O &LHdFLE LNZLORETED
OBTEORBIYA TICHIHTRDTRANYF U AZERT DENEN (T
ERBFIVvIOURNEULUTERTEDS




Aoy gk

O T —5 DUE

- Github, StackOverflow

O &SN TV WERREDFEN DI
- BRBEDERICHAEANBRRZFET D EHEN

OaAv9E 21—
- 20 ADAEEPBAREAWRICOLZL—AD—DDFER(CRET DRERAUNE
- EBESETA—TSVI—FT 1 VITETL,
AVIE I —RWRENERUERBOHTI) —ZHE

O PREEDREE (P V7T — k)
- 212DHEE - EERENRCRICN B ERERT




MrT—~ 1t v RRE | Github

O Github APIZZAEWTHOT —5 ZUNE

- Ttensorflow; fkeras; ftorchy Z&Tpython7 7 M ILZPAELTVWBURI KU
- BEEDNLOARG, AFissuehELy, Iy RMI00LLTF, RY—"Jx—2#10KaZHIBR
- FEEOBRRTEY FUREDBEET DI L —AD—0ZFERBLTVWRLWEDZEEENBRTHRE

O 7Oy v hoE(CBIBEREIE
- MLICES& 9 Bissue, PR — bug, fault, errord 9 Hh®H3HD

-y k> URYMNJUDOERREOJVZREL, [13]1Z28C Xy E—IZHFOHD

IssuePPRAAZWOY IO EGYTILELTHE

EPHDE

DL L—AD—2 DERICERE{FRRissue/PR/commitTH o 7

- BREJIVV—ZVIZITOBEL DD

[13] Michael Fischer, Martin Pinzger, and Harald C. Gall.

2003. Populating a Release History Database from Version Control and Bug Tracking Systems.

In 19th International Conference on Software Maintenance (ICSM 2003).



DT —5 v LEE | Github

O DLICEZEY 2858 Y R hafERk
- EROF I SBEOHB(12kE) &ERL,  BE
- EE5HBRTRE%ETL), DLOBIEEL 2 S EER

A0

BUT 2 HIBR

(BN T—=I[7]ICEEXNTEHD, layer, train, tensorixz & 1058353

RIRNICIOZ v~ 1,9814, issue/PR 1,392%%



IMrT—5 1t v ~YIE | StackOverflow

O StackExchange Data Explorer [8] &{EfE
-BREDYTICEIL—LD—ODEZFIHNH D
- Thow, finstall; Tbuildy EWSEBEASENTLDERZIAILYVYD
- BERIRHVIEE L CL\ 2 1&T5
— Tensorflow 9,935 #, Keras 3,116 &, PyTorch 1,007 ¥4

FEERNZ L\ LB 1,0004Z0RET S

[8] https://data.stackexchange.com/stackoverflow/query/new



https://data.stackexchange.com/stackoverflow/query/new

OWRELET—FICHUFEETINUYITZITDS
- AT VDT VIDFEICROTEEELETITD
- 2ATERDDOINERE, SABZEA
- ZNTHEBIDHINEEIE, 28 THEAZITO

O BEBEBFIBEBTITHR T
CDLYZRFATEEBL TL—AD—4 BAICRIENH 25D ERBREE U
- BIEWRHIDLIY RTATH >THARESBARN—MRNATOISI VI IS —KB5—

IRV TH D EINILZ[TE
-DLYRFTLADBIRBETH > CHFHDE N B DIEARRAEZ B CERVSFE (SREEEE &
L7z

- FF A XV ZERDER, BFEDEMIEITITERZRL, BEITDIETOHDZERTLDS



O =hn&20%
- SIEODURRICEIT 3@ 15H(2(7)

OF: i Ve AT
- BREEXDOER — FPEANDBEHRZSIESLEI D
- BARRERER] - 1 VY21 —DHHRNICE EH. EFRNLGERZT BFRICRILD
- BB BRI [7]

[7] https://github.com/dlIfaults/taxonomy

OAVIYEI—THEHSIWD UESBEHEICH U TINIUIT
- EFL—4 18 LB 2%
SR 226{BD 5 U DB B

10


https://github.com/dlfaults/taxonomy

=g PN

g2

NG

FHFHSNY VI TEID Y TSN
VA1 —TEZY L

Taxonomy of Real Faults in M OD I
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Category Response Severity Effort Required
Yes No |Minor Major Critical | Low Medium High
Hyperparameters 86% 14% | 44%  44% 11% | 22%  33% 44%
Loss Function 65% 35% | 15%  54% 31% | 23%  46% 31%
Validation & Testing 60% 40% | 33% 42%  25% |50% 17%  33%
Preprocessing of Training Data |86% 14% | 56% 17% 28% | 28%  39% 33%
Optimiser 57% 43% | 75%  25% 0% 58% 33% 8%
Training Data 95% 5% 6% 33% 61% 6% 17% 78%
Training Process 68% 32% | 31%  23% 46% | 31% 15% 54%
Model Type & Properties 81% 19% | 44%  44% 13% |38%  44% 19%
Missing/Redundant/Wrong Layer | 24% 76% | 60%  40% 0% |60% 40% 0%
Layer Properties 76% 24% | 44%  44% 13% | 63%  31% 6%
Activation Function 43% 57% | 33%  67% 0% 67%  22% 11%
Wrong Input 62% 38% | 62%  31% 8% 69%  31% 0%
Wrong Tensor Shape 67% 32% | 57% 21% 21% |71%  29% 0%
GPU Usage 52% 48% | 55%  18% 27% | 55% 18% 27%
API 67% 33% | 43%  29% 29% | 36% 43% 21%
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