BAF2£R ISSN 1000-9825, CODEN RUXUEW E-mail: jos@iscas.ac.cn
Journal of Software,2023,34(9):4056—4068 [doi: 10.13328/j.cnki.jos.006873] http://www.jos.org.cn
OB B AT TR Tel: +86-10-62562563

TensorFlow iR H 1t X STek ST RO SEUERF 5%
2%5E, % K I % BRI INK

(R BRHER A THRENLAERE, IR KYP 410073)
EAEE# 438K, E-mail: yuyue@nudt.edu.cn

 E: A% (artificial intelligence, Al) 49 ki X BAF & T BALR 69 A WF, XK 49 F L H @42 KX PR
(pull-request) A Al FFRAAHLTT k. R, SM30TT kA PTAR 4G PR R 2 A £ R, FHRA B & B H INE 234 PR
HATRAF &, FERTREARIEF £ F st PR #47159T. PR 691537325 AT F R WREA FEE2NH
ofy, B pbst iz i AR AT B An A E . RN HAEAFRARE 5% B &, A TensorFlow JF iR 2 4L X i £ — 240 PR 49
3T 7 S, B it xt PR 49 RABAE A3 EA B F B IR HAT R AT, JAA B 48 PRISGIT R A a9 £k & . 3ok, #R3E
B RAR A TARE— ST &, PR TR R R ZM RREIT R B AE LA . KPS AARKILK
& PR 45 R K TensorFlow FFRALR & 89 PR A48 3 KELEL 11 A RR £ A 09547, £ 2 £ X157 R ey F
R & b, A T M R AT Ao T & AT, IS E R BT EF LA K PR T EH ¥, 5L MARKGIEITT ER T
fe5 MR 691597 B ILRARI, Bt EASIT AR T MGIT A SRR F R4k B I, FIEAT R4 RTH 8 Al IR 5%
B Ao B A FAT I PR 69159742, 45 584 B T 515 PR 69 F EA159T4T4 . R ST RAA TR 2E.
FHEIR: AT A8 R RATT K, KRBT &, KADE-T

PEESES: TP311

s RS R AL, KRR, TUE, SR, EIRR. TensorFlow IR AL IX R BT MRS VT [ SEAERTF 0. AR 1243, 2023, 34(9):
4056-4068. http://www jos.org.cn/1000-9825/6873.htm

5| H#E R Li ZX, Yu'Y, Wang T, Cai ML, Wang HM. Empirical Study on Pull-request Revisions in Open Source Software
Community of TensorFlow. Ruan Jian Xue Bao/Journal of Software, 2023, 34(9): 4056-4068 (in Chinese). http://www.jos.org.cn/1000-
9825/6873.htm

Empirical Study on Pull-request Revisions in Open Source Software Community of TensorFlow

LI Zhi-Xing, YU Yue, WANG Tao, CAI Meng-Luan, WANG Huai-Min
(College of Computer, National University of Defense Technology, Changsha 410073, China)

Abstract: The recent boom in artificial intelligence (Al) benefits from the open collaboration of the open source software (OSS)
community. An increasing number of OSS developers are contributing to Al projects by submitting pull requests (PRs). However, the
PR quality submitted by external contributors varies, and the Al project management teams have to review PRs and ask contributors to
revise them if necessary. Since the revision exerts a direct impact on the review efficiency and acceptance of PRs, it is important to
achieve a better understanding of PR revisions. This study conducts an empirical study based on a set of PRsand their revision histories
collected from the TensorFlow project. It first manually analyzes a sample of commit messages, reviews PR comments, and constructs a
taxonomy of revision types. Then, according to the defined taxonomy, a large set of PR revisions are manually labeled. Based on the
dataset, the frequency and order of each type of revision are explored. Additionally, this study also investigates the frequency distribution,
order distribution, and correlation relationship between different types of revisions. The empirical findings show that there are 11 different

types of revisions which can be classified into three categories. Evolvability revisions occur more frequently than other revision types, and
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functional revisions are more likely to occur in the early PR updates than evolvability revisions and other types of revisions. Structure-
related revisions have a high chance to co-occur or adj-occur with other revisions. Configuration-related revisions or rebasing revisions are
more likely to appear in succession. The empirical results can help Al open source practitioners and researchers better understand the PR
revision process, especially guide the review and revision behaviors of PRs and improve the collaborative efficiency of open source
groups.

Key words: artificial intelligence (AI); open source software (OSS); pull-request (PR); code review; revision

AL, N 14068 (artificial intelligence, AT) B 2 T B A, 7015 SR GRS EUSE 7 —
RO EGR N, IEAE R BEST . BE . KE . WS SAT 5 IE REA E EE DL AL R A
IR KRR A5 28 T IR HOR, TR L= TR I [RIAL X D AT AF R IT R B4R T R BRI R E, 4
ALBAER R R R RFA R A T 0B iR JUILSE IR 4EIX A ) PR (pull-request) JF AR MLH] P& b T 84 b A 9T
RIS, AR T ST 102 51T, 5| T MRl 2 (W R 2 5 IR TTHR. [, PR R HLHIRA
E1 B A AN Bk KT, BERE IR T H A% 0o A BN (5 B 6 4R, B2 e B e St L DR, =9 IR IS 97 & (1 40
] GitHub (https://github.com/). GitLab (https://about.gitlab.com/) LA & ¥ P4 ] GitLink (https://www.gitlink.org.cn/)+
Gitee (https://gitec.com/) 55) # CLRE LS #r PR FF AR ML, kbR 2 (1) YR T8 H F 46 K H 3 R b RIS, 4910 4
TensorFlow. scikit-learn. Keras. PyTorch 5 Al HEZZARZAE GitHub ~F- &5 EFFJEEE T PR BRI T k.

HAR PR T RHUIE T AT JFRFEAR I W R R0, (R TG 50 4t A0 A TS o ik v 1) Jo i 1) 7, o P4
A PR AEAEA R AT W] 32 RS2 (A BRIRES . JESLR B KB DTk BRI N, TR 18] (K 22 5 A8 19
FE A S, AT TR AR AR i) A CRE I XU R 3 . DR, A T CRUE TR BRI T i, B — MRAS ) PR MR 22
20 3ok 3 e L BA G 7 o A U, MRS I (A SRS AT 2 B BT, BRI A b dE 5 A Re i E (. i
BRI, PR MBI R REXF T PR (W B ZORAS A K AT HPE ¥ it B R . DAAE IR S AR AL eI R
TRRAE AR B R RS T BT T YRS, 10 PR TR AL — 2B (W ) o R B, Tk i i f e
AR — PR,

S IR 2 [ M R AT FRUR KA AL DX R B DTS 1T I 7%, A SCHE T TensorFlow Ft B H 1) [ s PR 2T
B AT SRR ST, I SRR T LR 4 /NFA A

(1) RQ1: PR & R A MR F1E1T? A1 &I TensorFlow I B H1(1) PR AF4E 11 FPANF AT 28, AT dk—
ok 3 3K, IR HREIT (WSCARMEGE ) BT KB (AR ) DL R ILABSAETT (il & AR I, A8
4 (git rebase) ZH — MG 5 3 E R SHE 5 — MRS 50 3 BT RIS RE, T PR M R R T
iz HI R [ 28 S RAS G v 1) B A . OIS el AR A8k 30T 45 R 1B B . PR o 237 SRR o A AT 5500 LRIk 5 %

(2) RQ2: ANFIZEBFMEAT A BRI A ? KT, 5635 KRBT BRI 2 BT RETT R
FRABIT, FLLHIZ D 5:3:2. BAMCRFE, Forh B0 S50 S 1T R A HE 45 M AR 5. et i) A B T3 R T 28 WL
BT A B S LR B AR R R AR

(3) RQ3: A[RIZERIHME LT B AR B )P T4 s 2 AL &, S IERE T I R AR IR b 58 8 28T H 1
b AE T TESEHT— L8, B e FAEITAT AT R AETE PR IEG 3 #0 TR h, AR EAE AT AT R AETE S R LUS B,
AT I A e % 1 ) D0 B 5 B KRR Y P AR

(4) RQ4: AIRIZEBUME VT AETE BRI SCIROC R 2 B 1T S BL I [) DM 2 B 15 QUM 28 4 [ 0o, S5 ME0T
K2 BT KB B AR S R AR IUEZE. BRI 4F, 24 PR FIRERTE B b A 28 T e B AT B BAS T I, B
TR A BRI R IS & B UOR A R R & LT BRI 8 Bh T 51 S 00 H & #3878 70 RIL PR R &
f18 i) L, [T H, A 5 I DR 3 A AT PRI S LI ) L.

A EZDTER AL IR N

(1) E\45 T TensorFlow FEALX 1 PR [T 2RI IFo0 4 T R RMETT B WA 0 A0, G BY T AT FFIR S8 B
FIFFTE X PR IS TT SRR T 1 5 A i A BRI AR, AR A i IRl B Ay ] 1 AL

(2) 78 T ANFHETT R R IR P73 A0 LA AT TB) I RV BOG 28 S SBEIIC &R, 6 T3 143 AT RS2 B (R 1T


https://github.com/
https://about.gitlab.com/
https://www.gitlink.org.cn/
https://gitee.com/
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HEAT A MR ACRD R TR R BT IS T R
ARTCF 1 NI 5. 5 2 WA GRS AR, 5 3 WA GSAERT S0 %, T 2 AR E . Bl

Ko BURFRIE LA BT, 55 4 1L 4 ASOFTT I R STUERTFUAE SR 5 5 WS AR I . 8 6 T
BEEaes
1 5=N4E

AT FEZEAEAE DAFF IS B AR AR, A5 AL FF R Bt B B /e AL X b g A7 Hh m]. 407, PR FF R ML
CLE IR BN THIR BB R AR a2, U H R B ZEA WK & R 5 583, GitHub “F & DA B KAV AT
AR A, AT R, M IR 25 T AR ) PR LI 1L (T PR BB B E RIS 5T T, SR Mt IR RR,
R 2 (R TR I H T AR R AT PR P AR, il 1 o, 25T PR P [l #2 = ZA R LUR AP 3R,

1. 5%

.

4. 1517 g

B 1 3T PR AT R FE

(1) 82 (fork): X T — AN FFIEATH , AT — A BRI R #7] LOB T 4 (fork) # A SREILISE AT
GEMREIA (S 2GE), BT 226 EPEE T 5 R0 G R R AR 1828 il 3%, T RE LT ZA0 5
HAT ML RIS TT .

(2) 28 (summit): IR F AL L GE TR T BARPIF RAT S 5, fEJRIGE R P24 —4 PR LLE
GGG A V) A B AT ARAD 7 . B A 10 PR 23 & — AT R AR L e — BETE AN K Rk, AR GitHub 43
HRH Tk 16 2 1 B AR 32 (JRIGE PR T AR 52 (R A ) SRR A RN AR .

(3) B Y (review): B LA 4350 & AR AR B A ARKD SCAERIARAD F Bedb AT N o Y, @i 48 PR R Invrie s
KRBBI W, 54, — LTI H S RS B3I T, X2 TR 1l 45 R &4 8 3 it
FI| PR (1) B vl

(4) BT (revise): DTk IS 302 I 1 7 7 i LBk 1 3 T 2L A 7 45 SR U5 77 206 PR EAT 337, JRZA IS
O SRS AR AE, TR QRS S8 2 ful & B —He (i 5. T8 %, PR BT I RE &2 Ik, BRI IS R B
% PR 1L

(5) 59 (merge): HHEELEHE PR ML AR 54 I B IR 46 G 1K H AR 4> 3.

DL BRI, DUk PR A (0 R ARG A A 2 — RANNE 1T A BE & ik FFIR R A ARG & )22, BT
EFRE PR FFRALEI T 00 B, E B R W T 35 010 R 8 38 DA SR A ) S i BRI, AR SO B8 I S UE AT
TS IR A O FA TR AR I H , JOIR AT TR PR B IT LR,

2 BXAR

AT CL R BAN 5 T AR T 98 TAEREAT /4.
2.1 PRIiFEHHEEMS

PR VT il f2& FAF B IR I Al A v 1) — T L5 3, #0817 DRk T A (KA QRS DTRAS 23 5 | NATAo] Ji i ) . >4
FAA I T FF R U YAk 3 3K 1K B, 31 Gousios 28 A\ M UIRAT G, T 45 B b e v i sk
ARG 5 T H T —EhE . AR A R e L IR A6 SR AR . S 41, Dabbish 25 AU HET SR B i
SRARAZ (¥ 7 Sk TR A5 A Ty 148 SR P . kg 5 Bh I A HE R B B A3 1) PR HEAT W A, AHDCHEIT AR

puind

e
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H T E S PR 8 A EOR, Jrh B WA VRS A ET PR 5 D) s PR T AR 1, AR 5 g sl bl
HLAI) PR P A2 HEF7 0BT PR (K8 A3, DG T PR PSR, Tsay %5 A U505 (w10 43 B RS0 H A5 038 7RI S
23 [l 5 FE R YRR 3R 5 4 S A A 3R, AT TR 300 e 0 378 5 D17 S Ve 50l 1) 0 A R LY B F) SR e 32 A IX R AL
()50 1. Gousios 45 AL S 35 AR (1 VR R S5 B SR 1 S IR A L SRR R4 A
Ford %5 A\ VO3 i R 0 BRI 912 960 A I AT 20 5 0 SR VAl A oh 2 22 DUk 100 D7 S TR R G 3 AR N B T .

TR T PR PP IR TAR T A5G0 T PR AHT el 7, YR AN 875 T 520 PR i 20l REAT PR 4T SR ) 4 Fl
PR SR, 6 T PR B JE A RE G IF LU PR HYPPAS SEIR, PR ETT R A [ RE H0 I8 75 T 2 (0 A €. BRI, SR AN 0T
PR BT R A T 52 %) PR VPR IL R A0 FAR, MET8 i AL TFURAFITH IR A 2%,

2.2 FHAEKBETHEXHR

FATARBD GG SAETFF B T WA (T2 T, 76 RIS T AR D, Chillarege 5 A "5E CT 8 Rk £k
Bea SR 2R, 0TI P I A el R R AT S A0 S PO P A R, A AT P SR [ 2R LB D ESK (functional)y 212K
(interface). i (algorithm) &5, fibf &t 2PIRR T ANFMEIT AP AEIT A2 391 (R A0 7 AF k. El
Emam 25 AU — ANl A0 50 H (94 B e Bind SCik [17] o B S 43 A TR, AT TR I % 5y
SR BB A R OLE . AL AT TR 2 T > A — SO Hd, JF40 R 0 SRR B 1R P e i L.
Meintyla %5 A UHE IS EE L 55 BRI R R 2 A BT e B TR AR AT 5 AL DR A T 0T, S T 8k REIAR
R B 7 AR AR, AATTRE AR S BE 70 D P RS, B BEE S B A AL PR B (evolvability defect), ARATTIIZETH 20 M
SR P B LU B AR b B L, FORCR LU B T 3:1. Beller 45 A PO T T YA P QI B 2 B L
Wk [19] FFEIBE A BLEAT T H0AIE, AT Z AN ThRTE T 1400 2 AN BT Hds, 253 B TP rh s
BT 55 T B PEAS UT ) 1 H0 LAt /2 3:1. Panichella %5 A PYIUISE 18 & 5 WA LA Kkt 10 A FFIEI00 H g s o
AHE 30T, RESL T SE AN T IE AR PRI 1T 43 8k R, IR L Mantyla 5 A U2 0 5y F R R AT T
RlE. e , ARG T Al 28I — SRR R SIS BT, BRub 2 A, AT B0 B —Fi T 28
T Asfei.

BUAT SCHROSHARS ISR S AME AT R ABLREAT T T AR A B 7347, (HR AN R AT SR R R A R A S AT T2 8] 1
RIRRRIEARSF B DO, JOHE AL TR K TR 1T SE IR ARG B LTI, LA, GitHub 1F 4 245
BOAUATROTIR BRI &, FEPSCRFRAE T PR U R AR 5 T REAL P (RO R B A S T I iy R A BT B 25
NI, DALHEAT 6 R R PR P AR A7 75 5 ME AN IREAT I DL ABAT IR I3 A 5 A AR Ak

3 MRAE

fEsCE 2 Bros, BATRIBE 0778 R 2AHE 4 D ER: B RAe . Bds a8, Bdabrid DL SR /. A5 5
RNBS R D BRIK) AR STt 1 2.
3.1 BUERE

ARG LA A 26 AR (50 kw224 AT T 000 T AR T 04T 10 AT JF R AE 0 H . B A, A S0 3% Y
TensorFlow # AR H | T SEWF 5T, TensorFlow & — 3K A IR AL FESE, 7F GitHub A 16.7 J7 01 &
(R star 0%, il 14 3 T2 400 R & Aotk AR, 4828 Tt 2 J7 24 PR, ZE50 RAEM B, TRfiTim ik
GitHub )5 75 API (http://developer.github.com/v3/) 3KI TensorFlow "' PR (&I s 52, H A, A1 ik 1%
I “timeline” 3K —A> PR T &K A T 177 2 =S4, Hob“commited”fl“head ref force pushed”F 378 PR FIAXAY
KA TARTE, G RN vk SR T B RS HE RS (commit), 5 & RN IR E EEEH TR 50 6 T Iepik
A, FRAT 13— BRI N R A RS AT Hits, T ARG AT IS Tl A8 15 B (commit message). ZE{BUH, FRAT 18 it
% M “comments 3R EX PR W36 I s, A6 — et w7 A PP RIS o 25 Ve, 0 T8 — N 0Rie, FATIsT i s
BAFEFRE . VFR ) LA PP 8 SCA Y 25,


http://developer.github.com/v3/
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=k
! — E
> A€ ) 1 -0 i =1 HdiE N > : EAE7
TensorFlow ' % I T RA FriE i 4
W o 5 ! RS <hrH: HR>

biep . S —

| [Res: AR RIRE A | |

| [Roa: FREITHRIBR R | |
K2 Wi

32 HiEsSAE

BATEE N T4 PR FHET Bi s A8 7 5, %5 PR FIMEIT 8B BEAT 432K, S T RS 75 0450 PR (OMET L
T, AT B IR A2 ) T 2 56 556 PR, FE BT IR AR HE 5845 85 7 2 VP8 o W e AT K A 7 ok
SERMMETT. ST DU I A CL 0 0 il JR (R 28 A T 58 R IR N BRI 5T, AT 5 G e () — T 5
J R P T IR W LAY, FRATHR IR 44 11 AT A, 4418 Panichella %5 A P4 H (1 40 58X TensorFlow
o PR PUEIT BB AT S 2028, A SR R IE AR B O 1 4 R e b, FRATT 25 QA BT I 2 2L itk o i AR
M HE R M 3 AT P 2 R PR T B R D ) 27, B AT A TR B L P — AR 4 A £ B B o PRI AT 402,
MERATBELL T T N AR B R AT S, BT % RS RR. O TR & R R B, AT
NBER S EET UL BRI S A, TAEESE 1 AR
33 HEFRE

HRHE b — 20 I PRAGAT 43 A8 ATk — 0 7 — LA 4B w5 E, BRATBEHLBEIE H 20 4~ PR, JF4%
WS R AR IS8 SR T BN 7 PR KA 48, 24— AMEIT G (RIS 3.1 35 Hh B4R B W AARD AR T 54 £
B — A AT AR, FRATFE PR R A T — I E B ¥ B P o 5 J5, ST — W < uy,ua,
Ussoostly >, KT HA R KBy , BAT wimy 5wy Z 0 R AN T A, B TSRS IR A B
HEAT 3 HT, LAARYVE u #3607 T MRS RUMETT. XTI AT — 2818147 -, BATE R — DRl BRI < i, r > . Ak
BN TARE I FR 0 W, AR IR IR 2 A5 E WEAT B G PR, AP N A BN, 38018 28 = AN ZHATH4 M Ak
SERRVE, JRIE IR SRS (RIS HUIR A2 50 SRt B 28 AR 45 . B % R P A TR0 T 193 ¥k PR S
1) 384 AEIT.
34 BURS

FETHRE B AR, AT 1505 T LAR 3 J7 1 i s 43 4.
341 BRI

BT S v AR P TR BT SE B SR, SRS BT B — RS T S AL SR 1B, R A B —
FREIT R AR AR TR, (AR M2, 76 PR I — KB, 6 T Re 4 0 2 ARG J2 A R ZRAET 1S T8, Al
() AR PSRN . —FMEAT B — R e &k 1 IR
3.42 WP

WA R, BATEQAE PR MARE— T HT (B8 3 4T), I A AT AN S, B4 10 5002 58 LSS 5B
4 47), AT SRR R AL T MRS BT (BB 5 AT). BT R S E S K YOI NG — BB TT RIS Y (AT
REEGT (BB 6-81T). fe, TATHRA T8 —FME T KB ¥ 704 (B8 10 47).
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&% 1. RevisionPositions.

N PR AT B AL (revisions);
i MBI RBLR A TIRITFE S (change._itrs).
T

1. Let change pos be a map

2. Initialize change poss as <revision type:list of revision round>
3. for revision in revisions

4.  pos « revision.whichRound

5. changes « revision.changesSet

6. for change in changes:

7. add pos to change _pos[change)]

8. end

9. end

10. return change_pos

3.43  RELOHT

BAVEARFEAT R 0] (1 RS RBEAT T 40T, B, X F45 52 (0 — BT 2R, , BATG S SBIT8
r; I S BLAE R — R PR BT MR, LB S r; S 05 (R IRAEAH AR P UK PR BE 37 AR, JL oS0 F2 40 Joll
a3 (1) AR (2) Fios.

co_count (r,-, r j)

co_prob(r,‘,r.,v) = 1<, j<12Hi#j 1)

count (r;)

adj count (rl-, rj)

adj_prob(r,-,rj) = comi () ,1<i,j<12 2)

X R T A (co_prob ), % co_count IR A1 12 AT 4 A P FPE 1T 208 2 [W) B o BAE W) — K
PR TEFr 1IR3, BR%K count 3R [RIZTE FTA ) PR TE BT vh SR AT IS 8L 28 1) s IR 6 TAR AR R 2 R T3 4
K (adj_prob), Fi¥ladj_count IR[FIFEPIFMELT FETL 56 5 tHIRFEAH QB IIPI X PR T8 b (1 34

4 MRER

4.1 PREITHE

W 1 R, TATRIL PR FrAc A AT T ZEAHE 11 Fh, LT R 0t — 2020 3 2. X T 4L eaT
KRB (RNFEFMEIE), DAME T TAE LT T 7870 I 41, xS 128 3 4L 288 (RIILAR), A SO &I T M
TSR, AR FE MU, £E3% N R T, AT TS5 TSI R A I (A3 1T BEAT TR0 R
4.1.1 SEEREAT

SEHRMEIT LR PR AR A S AT AE DD REVE SRy (WA REma Pk () IE #7324 7), 4597 H 9 E 2L 32w A Y
BT, DLRE B AF I F T r dedr k. 5838 BT T BA0HE 3 FhIAY: SUA . XU LU S H.

o SUAR: R HVEAT REME AR i AR K P L, ARSRPE AT G A ik 2% AN HER A ARV E R (“This doesn’t
match with the comment saying but change the op name. Change the comment?”). MYEAEH I 4 (“We eschew
‘unusual’ or ‘bespoke’ abbreviations inside of Google code, so tgt id is not a good name. Perhaps simply intrinsic or

intrin (the latter being a relatively common abbreviation)”) 55,

o AUk KIS BB 11 32 B R MR e AT KA — B0 Ty 1t 9 1) A, 481 QA5 4 3k bR ME (“Please keep the
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indentation at 2 spaces, here and later”). Z#5/25 4T I IEAE A (“No newline (although you don’t have to change
this, it’ll be fixed when we import the PR)”). ek b5 148 H S 11 (“Please add () to make it clear”) 5. H T,

GitHub J5 F i 3 {3 PS4 TR 45 2 1 SR 0 3% IXURS S 1A AR A i) i, 3 76— sE R B4R T PR o AL A
AT R,

o ik AR BT ELAR AR ZH S R 1 R R, Sk SE AN AR 1 BeAS 3 21 B 438 A2 . (“Could you put
all const Tensor** types close to cach other?”). AbP # 5 ACAY (“This line seems redundant with the two lines below.
Remove?”) 55, IEAh, AL AE VT B A FH XA SCHLAN 5 10 4, WS BRAN T IL A8 B (“Unnecessary, as this
is unreachable code”). #7835 (“Can you write a test which fails before this PR and passes after?”) Z5.

R 1 PRAGITIRA I FAER L ik

il el ik
A AT SR TG, TG R i 4 AT S
Se % PEATACH JXURK ), 0 22 AR ) 25 B AT 45
4ik AT AR A LB S B0 7 5 7 10 1) fa)
el BATH . AR S R YRR B A R O iR
Wi BATTERIG . XTE TSR A AL I B R
EIE N TR R)AZ LI R iR
ity BATI A AR REORIPME . A A SR T R
BB AT R e S L OISy 0 A R B
(S BT S B T R T A
Hof AR PATASHEARAE
iy AN A AR )

T *RARA OB R IR 5

412 BIEREAT

BEFEAT R P 2 3 B TOVE I W 18T BUE RS AT IN R EEE U R I Dy Rtk ar e, HEZAHE 5
R RARIME T AL TR, @8, B0, R DL LR

o TEYR: SRR BT T EE i v 5 R A PR AR B R A A S RO B R, AR B E UMBIAG 1L (“Use int64
here, shape is a vector of int64” “Undefined variable ¢ Normalize’”) 5.

o Wil MRS T8 SV 2 AARDE 4R 7 T 1) 1) 3, G4 1K H . (“Should not be DISABLE?”). H.i%
P HE ) T (“1 think something about this change is indeed causing timeouts. Possibly the new summarization code is too

slow and is executed in some of the tests that are timing out.”) &.

o T ZRA B UT ff e 19 A2 BB (R A T IR 858, 01 R 28R H 8 (“slice_t.eval() doesn’t work in eager
mode. Please use self.evaluate instead.”). S#fL i H 4% (“evaluate generator() is missing the class_weight param,
which cause test failure. Please check the test log”) %%.

o K MR HMET R ELRAE AT AT . I8 UFAH DG 1) 8, A0 HEAS A B B0 FH 45 51 (“Please add a check if the
results are correct”). & £r X FE N {H (“Please also check if node is not null”) 5%.

o L ST B AE T AR R I A R MR AR K B ), W % 5E R 1A (“support dynamic shaped input for
time_major rnn and other minor changes™). &M [ (“backward compatability. You might be ok if none is really
using the old version™) %%.

413 HABREAT

B T DL EBREAT 24, I — S WA AW B B AR URARRE SO g, (G TR AR DLy,

o WL FATITE B T UEAIE SCARAL, A7 1 2 W0 ST, S B T 302 18 ol 5 X SO B AR ORI N 2,
fic EZ A4 12515 5L (“You also need to create this BUILD file. Or we can simply check in a bazel BUILD file in MKL-DNN
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repository and not need this?”).

o AL PRI A R, AR R RREEEUR SE O, iR b i R b, T H 4 F AR AT v e s Bl 5 OF
TORRACRT, DRI R TR LAY AR FRAE (rebase), BT H FERRAS E w8 (1A [R5 31 PR BT IR R
4332, 45l “apparently recent changes in MLIR has changed the implementation quite a bit. let me rebase and adjust
to the new codes.”

o Ji: BT A AT, RN H & A 25 L DT U AN L ZE BT, B4 “Unnecessary change,
symbols I think it’s more prudent to drop them”.

42 TREMEITTLEWRE S

3R BB VT B A4 BHIKE, 585 RET LU IE R R AR SRS VT B A e o iy — 28
HARME, 47 48% A BT 2583528, 29% oA BT 2B 1S, BIR 22% MBI & H ALK, 5 DMEBHFUIT i
(R BEAT T B, BTN 3 AT A I AR R AR W] AR A, H2 HABSR AT B A 2 T L,

0.30

e 0.484 fEIEZ: 0.292 HoAth: 0.224
025}

0.20

Foast

ER .

0.05

0.00

Bz AV 1 W 2 0 KRE B BoE AR M
(LB

K3 ARMEIT R AR > A

XFFoEERIEAT, BEMBAT ISR I 2, XK BIT B D, d T IT IR0 H AR AR 2 Il B A0 20 i 1T
H (W1 Checkstyle (https://heckstyle.org/)+ Pylint (https://pylint.pycqa.org/en/latest/). Clang-format (https://lang.
llvm.org/docslangFormat.html) %5), - FLIE# 15 K DTk 7EERAC PR BT, SE7EAHLIE AT HH DG A A5 B ik
AT A I, IXAE @ FESE LoD T PR SRALJE AR KRS J5 T (BT i X AR S5 440 5 1 1 1), eh e AT A 5
MR LT A HE T N URE G, DR B SRR AB AT AR AT 3T H A5 B (0w B 0Kl 25 T AR BT BRI d i,
R [T AR HERE S A B ik T R AR AT S AR R 3 PR R RIS, 30K A7 Bl Tk /> PR BT U8R, i
T TR B3 1A B ) R0

B IERIBAT, ST LAl USRI IE T4 30 2 1 B, AR FIT AR L, i 80% ik
FEFRAC PR, 2R e A A7 A QA B 0 75 R 3B A P, X BUR 2 401 PR b2 R AL BHIRAE . 181784
AP T FH 77 1 P e A TR A ke T S AN 5 DA R g AR RRAS A 48 1), A B AS— 2 eS8 R L
A3, AT BRI E 1T 7E PR L A R o I R 8 % — 1

T HABSAEAT, RFLEAT A BN B3 R IU S, DL Rz iz i A LA R BT A3k
PR P [l 23 A1 3057 20 W ) JORE o 00 A, B3] 4 o, 4E—> PROGAL T o 2DIRAS I, 300 H EIF K70 52
AREC G I T H AR SEAS, 2 T SRS I T PR J& 5 KSR BE US4 22 A 5 O, T0UH A5 B0 30 5 S SRk Tk 5 4
T H 5B A S O R0 2 PR AR, T IX AR AR S R AR SE R £ T B PR PR A R e G ) o A AE IR, )
PR AT R 40 00 0 e e UIGE G 1) AT, o T AR S48 A A I S TG 72 S A SR R A (B PRSI 7 SRR H )
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TRy SAAFAE S FF 0 5E), VAP G 47 RESCRF PR (K A 3022 2E, W) PR (1o 75 4E 38 ]l e85 21 50 7 G2 il LA,
REMS F Shf oA IF pp R I TRAT B Tk D e AR BT IR R.

PR /3%
i\ A

O O—O— i
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K4 PR AR REE

4.3 RNEMETTXEMBITRF

B 5 Bis AR BT RIS AT U (B ZEAE PR OISR JLEE BB (K0 A . TeA 1A & i Qs 74—
ST A A BT S IBAT P 004, IE 5340 3 MG EER T 3 AT KRR Rk A f5 o, 7 LA
F i, 1 ERETPATIR)T e BT A AB T T /N2 (R ALE RN TN 4, 5, 5), RV AE (1 s ] B8
—2 I H AT Mann-Whitney-U #5560 Pk I Fh 2 5 P 2 5 51K (P<0.05). LI 5 55 92k (104 it o 2 S %
A3, W1 Gousios 25 N R, T H A FLE A JE G PR IERA MRS &, BIAE 57 2% (10 5400 & B AR 24 QR 2
TALTERE AR, PAAGR A ] DU — 204, T 28 B S AR SE i T i o 25 )5 HE R R 42 PR W, S5 A 2
PR GG I H B DTHR G R, PR XURSAB AT T 2 R o] )3 5 . S BE RS AT, AT AR A e i A
AT 8 — @R G A A AT R R AL BT, I E N PAT IR A B A S 5.
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4.4 TRISITHBRIKBKX R

2 WA 3 I A AN IR R AL AT [ I S BRI SE 5 A& LA R B . 50 T AN /) SR B R B3 [ I R IR AE
PR () —UCHEFT P I, FRATARE 2 BOESel ol LU 21, X T BT R, S5 BT # B AT S K [ DU,
Horh S AT DL BE R 5 K. T2 PR IRECEFT 8 T S5 B TIN, dsfT vl g 5 JUIIBLI BT R KU AT
SEAR, AHELELIN &, SCAME T RS AZ T B B AT AR e R R AN AR SR ARBAT B, AR KRR L BN %2 ol 13X
ST FMUA L BAT B i IR (W 3 ). (AL R, Ml B R AR A T B D AL AW TR AT [ B
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2 AFEIEBFEIT R LA A
gt R i 4k B Wi 23n Kt S fic B Ik bLSiE!

A - 0.36 0.48 0.08 0.16 0.04 0.04 0.28 0.04 0.16 0.04
Pk 0.22 - 0.46 0.10 0.07 0.07 0.07 0.20 0.02 0.10 0.02
“Eik 0.22 0.35 - 0.09 0.11 0.05 0.05 0.22 0.02 0.09 0.02
PR 0.22 0.44 0.56 - 0.00 0.11 0.00 0.33 0.00 0.11 0.00
B 0.29 0.21 0.43 0.00 - 0.07 0.07 021 0.00 0.07 0.07
B 0.14 0.43 0.43 0.14 0.14 - 0.14 0.43 0.00 0.00 0.14
GOSN 0.20 0.60 0.60 0.00 0.20 0.20 — 0.40 0.00 0.00 0.20
B 0.18 0.21 0.32 0.08 0.08 0.08 0.05 - 0.00 0.05 0.03
it 0.08 0.08 0.08 0.00 0.00 0.00 0.00 0.00 - 0.08 0.00
AR 0.10 0.10 0.12 0.02 0.02 0.00 0.00 0.05 0.02 - 0.00

SRl 0.50 0.50 0.50 0.00 0.50 0.50 0.50 0.50 0.00 0.00 -

3 ANFERYET S e A AR LR
Eit] R R gt M 2l e Kt ] fLE Ak bl

BN 0.41 0.32 0.41 0.09 0.05 0.00 0.05 0.32 0.09 0.23 0.00
Wk 0.16 0.32 0.32 0.05 0.05 0.08 0.03 0.24 0.03 0.14 0.03
gt 0.16 0.30 0.34 0.08 0.08 0.06 0.02 0.22 0.04 0.22 0.00
PR 0.00 0.12 0.12 0.00 0.00 0.00 0.00 0.38 0.12 0.25 0.00
B4R 0.25 0.00 0.17 0.17 0.17 0.00 0.00 0.25 0.08 0.25 0.00
BN 0.14 0.57 0.29 0.00 0.29 0.00 0.00 0.43 0.00 0.00 0.00
kA 0.25 0.25 0.25 0.00 0.25 0.25 0.00 0.75 0.00 0.25 0.00
EidlE] 0.12 0.12 0.35 0.03 0.15 0.03 0.06 0.29 0.03 0.12 0.00
[[NES 0.18 0.09 0.27 0.00 0.09 0.00 0.00 0.00 0.64 0.18 0.00
AR K 0.17 0.14 0.17 0.06 0.00 0.00 0.00 0.22 0.03 0.44 0.03

EifiCis] 0.50 0.50 0.00 0.00 0.50 0.00 0.00 0.50 0.00 0.00 0.00

KTAFRBIVET S5 MBLAE PR Y UCH AR (1 58T (K, FRATTANAE 3 P (K 8t vl DA, S5 EAT 1))
R KRy KRBT BAT e i (AT ARt BLI R, JE R 24 PR AT O P b & SCA BT I, T O
1 40% MR R AL BT, ARSI, 24 PR TRCEBAT AR SAET I, N U b RO R =
FRUCR L RZREAT, JA 510 64% F1 44%.

5 1 i

51 BHMESH

SN BAT TSR A A B — A N ok B B . FRATTI SEIE 23 T T TensorFlow T H, HAR
B AAGARRNEN AL TFEPAE, (HURTE GitHub AR IR TR & EARTEA e BRI AL TR, AT ovE £
UEASSC (R SEIE 23 BT 45 HE RS HE ) B ILAATATT— AN FRIR I H . Ak, AT ICTE AR UE SO 1 R I 75 FF e T AL
BREALDK . DM, AR R I AR W] LA R A A g PR 5 DA SN AT L 1) 2 REE, I FLA IR 9 TR L IR (] AL
HE RN NHIE S0 T, 8 50 RSP B A b AR SCF e 4 AR JE— D B0

N L5 BT e FAR 23 56 W SR S0 4510 (G R, AR ST B 20 R b i #102 A CAr Ml A%, i A L2 #r
G Re SRR ZEECE T IN E R L, K T SRARIX — il B, A 4R IR 2 AMEE S BT IX S 7, AT I
AN B BU, ST IS LUA LR, 2 BN 2180 S AME R 5 5 itHe.
52 B ®

3 AR BRI 17% BT RARRAET, Wt ik, AR R TF R S RS AT Sy, 3 H 2k
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PR ST 2 ) i A AR, TR LA 1) 52 S5 o5k, PRI SR A AT W . > — NI i 26 B AR o
EAT I, T 7 BRI B AZ 0P A 3 B0 I S A J5 PR A2 30T A e PR A2 i A S IR . RS Ja 2, A BT RA
87 1% % B At PR A A, B R 2 M A L PR B I H 4T 45 U AR

T A AR AT e, T USRI — R A RS K, IXARAE S SRR e P T R T
F P BRI Z A, — SRR S BRI KUK 19 B R TR AR AR TR () S AR R AT R I IE 16% BT
L AR A AR DG (U B 3 7R, I AT REAE H T — PR ok A 7K Dk 2 FX R AR RS2 484 K i AL, DAL A 3K
B TR 7T RS IG5 AR AL O LA LAE SRS ) 1 S A A AR 3R 2 B o o1 LR O 2 N T a8
R BILARHE IR T i, A )T A P ) o A A, TR B )~ 5 W Ao T A QRS KU ) B s i 2 TR, XA
By 3k — 25> PR B GEIR. SbAh, TREP P 6w LA 1A — Pk sk LA A% 2K BT ik 55 80 oF AR I 9 B ) 4l
B TR, $emnizds it N b R 2.

5 I8 RR, RRMETT RPN IRITAAAEZE 5. T IFA 20T A1 PR ZRAE 52, 4 T B kA
BERVEAT (An otk R o A B T AR A KU )/, JFAAT T 2 IR ERAE I, 4 AN R L B e U B D)
REANFTF A I H A e T ), PR BRI A 1), A I W A% e BRI o 185 D0V AW ) 4, — 26T H 2
SR PR B AL TR 58 S0y 2 W ) A T Oy 41 1Y 1) & (“Upfront architectural or larger changes should be resolved
first before nits”), https://github.com/kubernetes/community/blob/master/contributors/guide/review-guidelines.md

AT DL LEABAT RAAFAE W] B 1 R DA QB LG 2R . TR BILO% A% RENS it A Ay BHLAE ST S 4 o A6 1 £
7, B0 24 PR I PR B U TR HEAT I, T XS AEAT 5 8 BT A B O RI BURE 2,, A PILE 0
T R 1% PR B KU AB AT BT R 8] R BB R R A A 151 3 0Tk BT R, i 2 A P
SR DR R HRL 1 SR AT BC B AR S HIMET I, i TR B BT A BRI B, PR ik 2 6 S8 T
PRI i S SV R 75 e — XML S8 SR R C B A DS I 1) L. e Ak, ST 1 Sl B 0000 TR, AR SCHIE 5Tl LAZ% 18
FFHAEAT YR 1 DGR FRIG mit PO, 9] 4k PR 77 50 ER A LT A g R AR AR I A frp i A .

6 RESRE

AL IR AE I TT 5 55 57 OBT JT UL DX JT 0 B ], AR AR X Dk 4 3R 201 PR i 2 22 AN 5%, Ak
PR [ B AMETT I REXT AT SRR i 4 50 L NS 5 P 3 M A 8 3 M A 46 5 £ 75 SO0 TensorFlow A
PR (BT R HEAT T SIERT 9. AT H 56 5L T PR (MACRD $2 A0 (5 BAN A PRI 5 EUH AN B 45 T PR B 1T KA,
F, BT N ThRvE B S AT T AN FEIT SRR 3 A« IR0 A1 LU SRR AR AR RO 98 T A%
A DRGSR IT R B RHALZ IR, W BB 8T P B A2 (1 PR S B A SR 5 RIL I 12
T AN, TR A A 0 A AN B VT R AT X P s 2 i — 0T RO AR, AT B 15| S s AR R
AT PER AT L.
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