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REFEFRBTERENELHAR
gl fanl s8Rl E A
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B B KRBT EE G H T L H f AR R RAGEF R X, ERBDF E LAY, FLEBTRT
AR T B A BB T SR AP, AR TR 6 RA T R ARAAR R B d, S RA TR A4
RIEMAYRAL T BA T RAIR A, @SB82 FE, RERBTakEBGERA T EHHL. R, FEWELLH
RGBT EELRE L 0ETE. KET ANFFRR A T4 920 700 £RAE E, KA M7 H750E 11 &4
R BWANRE, FEEIVRMEARAE LI, T 2LI0HE 1) FERBEERLHRRE P, 425t
A EE K 2) REFE X, KAE FWIRENERENSAAELELER, 2HFREE; 3) HMARKEL
R R ARG, IR AR R BAMEAR10%, K EF 3 S 1.942, FEFA N E T % 5.812; 4) 81%49 1k
B ARAL T F AR B, 19%¢49 1R B ARAL 3 #4454

KER RAFE;, RAEE;, RAETFIEWR, KRBT EWRE, 2R

REES S TP31L

hocg ks £, ki, 28, B A EHE ARk E RSB HTI. AEER, 2022, 33(7): 2581-2598.
http://www.jos.org.cn/1000-9825/6312.htm

# 5] H#% 2L Wang QY, Wan ZY, Li SP, Xia X. Empirical Study on Restored Code Changes in Code Review. Ruan Jian Xue
Bao/Journal of Software, 2022, 33(7): 2581-2598 (in Chinese). http://www.jos.org.cn/1000-9825/6312.htm

Empirical Study on Restored Code Changesin Code Review

WANG Qing-Ye!, WAN Zhi-Yuan?, LI Shan-Ping*, XA Xin?

*(College of Computer Science and Technology, Zhejiang University, Hangzhou 310007, China)
%(Faculty of Information Technology, Monash University, Melbourne, VIC 3800, Australia)

Abstract: Code review is manual inspection of source code by developers other than the author. In a code review system, software
developers submit code changes to fix software defects or add software features. Not all of the code changes will be integrated into the
code base. Some of the code changes will be abandoned. The abandoned code changes could be restored for review, which alows
contributors to further improve the code changes. However, it takes more time to review the restored code changes. This study collects
920 700 restored code changes from four open-source projects, investigates reasons for which code changes have been restored, uses
thematic analysis method to identify 11 categories of reasons for restoring code changes, and quantitatively analyzes the characteristics of
restored code changes. The main findings are as followings. (1) Among the reasons for which code changes are restored, the reason
“improve and update” accounts for the largest proportion. (2) The distribution of reasons across the four projects are different, but the
difference is not significant. (3) Compared with non-restored code changes, restored code changes have a 10% lower acceptance rate, 1.9
times more comments, and 5.8 times longer review time on average. (4) 81% of restored code changes has been accepted, while 19% of
them has still been abandoned.

Key words: code review; code change; abandoned code change; restored code change; empirical study

« FEETUH: [ E VR K (2020Y FB1005400); #i9T. 45 H rifff & v 41 (2021C01014)
RIS ) 2020-09-17; & Ui [A]: 2020-11-28, 2021-01-06; K i [f]: 2021-01-27; jos 7£ £ i ki I 7] 2021-08-03
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AR5 75 (code review) & — Pt JLAhF 2 M0 ARARASAE 2 A AV A ARAD A B 3. ARAD DTk # 3R A8 AR 1 2
Ja, AT R AR HEAT VR AT, A I VPR A A Rt S HE BT EE . RS ARG BT
AR T S 00 R I A ST B B, T P 1 75 0 5 e, O A A 4 (AR 3 i R B, ARG
AT R B IE RS B 30%—700% K Bk 1 e B 10 b ok 20 W A ARG R b, i A AR AR 5N Dok B 1 R o
0, [, T B e o et ARG o A S e A T 1976 4F, Fagan e T AN i 4 KA IO AR e AR,
EHE S, R A S S H RO AR EATBAT R . WS, W2 W0IESE TS H B AR 3, JuILE R
BB T, AR, T AR AR B FE IR RS HEAT (R, PAAS SLAE e R ) i A L Aok,
1R 2 YUK e B AR a7 A s Bl $R AR o A K.

{15745 7 (code change) & AR A i 75 fr 6 5. AR G5 A8 T I 348 ARG o 75 R e it — 4L S, BEEB R
i I B T Th e AR R B AL — A TSR IR AR B 7 BE (1 4 5 (change-id), 8 B — AN LR AR AL
(commit)d B, $RAC W FAVRY TR E X T AN A SO . — MU AR S a5 2 MR AT, X LB R AT N
ZAID AR T AT RACSE . 1 — ARG AL TE RO, 12 ARG AR B o [ g 2848 A0 45 I RIS i .

RAD AR, CH A A AR TR . T H SR g # A 0 A 3. A o A (4 il Rl LA
WS (1) AR TTAERF P A — MRS AR B BRI B T R (2) ARAD A HEAT VPR R4 SO &L (3)
AR TR 20 A A B REAT ek 58 38 5 PR AT, (4) A PR A T (5) TUH B B4k 37 2 v OB .
A g AR b, JFARIT A R A I AR AR o d 28 M R Al B i, A AR AR T S AR e, AR IR AR A T T

AR A% T 4H IS 4 Pk 52 (restored),  $2 45 AURD DTk & e ACRD AR SE ML 2, Bk —Le IRy I . WF 5%
KL, 75 Apache I H 1, 56%I%1 1525 5 4 Hidkc Y 7E OpenAFS Al FLAC 31 H #1, 60060 £ A% 2% 5t 4fi i ™.
SCHR[A2] R B, L7%I A5 A8 B 4 . AT A% B Bl 4 S0E o 5 SEOA AT BT AR 2 A X T R A 15 o A1 N 7 B A2
BB I AR AR B S e b ST, AR A AR R B 5 % T T RS AR B, (AR A AT
VR, AT E I, 25 #0250 S 10 R RIEAT SO0, SCHR[L5] 6T 98 T ACRS A8 SE 4R Wi IR R 3
FR[ 120 FH00 A A5 A B R T S5 B WL, A ST G A AR ST AR L, ER S B AR A TR (K M &2 SCHR[16, 1716 5T
T T B T8 (reopen) A BB (oug).  SCHR[L8]AF 7T T Pk 52 ¥ hv i =K (pull request). SR, X SEHfF 50 3 A ORI AR AT

AR B AR I AR AR T AT SRS, RS TR . AU BT SRS AN, R
RIS AR, BRI A TR As. BRI S, A SO B 25 5 N5 ) i

o RQL: 7EACHIAZTE AR S, K48 5 R 5 B0 AR B 4 Wk 52 2

o RQ2: WK AT AR B S B Pl 42

[B] 251X LU 5 i) L, W] DAAE B ACHS Sk AEARRS AL T AR OS, $RACTE 5 TR RS AR T w DA AL AR
A SR A 800 TH, (RS &, I BRI E.

TR EIRAIEST I, A SCIEER T )i R IR Gerrit AURS A R 4T, WE Gerrit AU # A RSP 44
TR I H f 920 700 454 HS A% T (45 4% :https://pan.bai du.com/s/1K ro4hbOE7V M Go86eP8eXyw, i i%:2sm0), H:
LS AR B AR 2 SR R, B ] A S A A SR B A SO I, DUE R ST N AT i —
S IAE AN FE. A SO =8 8 49 A7 5 VR AR A B K A2 0 S BRTEEAT W 4928, R A T IR B e R A 5 kAR
45 (Wilcoxon signed-rank test) 77 v, 36 AN R0 H 2 (AWK IS DR 1) 4 A S R . babh, SR e M s ik,
PR A A AR AR O (R AL, A BB R IR (1) S BRI AS K R SR e, 4R T e 2R L g
K; (2) AFEIH ], AR T4 WK R I8 B D20 2 A AA A 72 5, (RITEAR B3, (3) SR AR T
ML, WA RIS AR SRR AT 10%, WieHUR T2 1.9 f5, #HEFTHN 42 5.8 £i5; (4) 81%IH AR
it A 5 g B2 0, 19901 W A2 AR i A% 5 g 4 1K

AR SO EETTER T A R

(1) WEET ANITIERIUH 920 700 A AR AR
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(2 BET WAHEAR MR R A,

(3 A HTIFFR T Bl S AR AX S AL B AR AL

ATCH LV AR St 5 2 WA R R S MUy ik, 2R 3 IR AR s R 5 4 WA AR T
. 5 6 9 0 S5 A SO i BRSR T AR

4 B2
1 5 =

AT ZHACHD B A R R S B S AR, DL Gerrit AR A5 A R G0 AR S AR TR .
11 REEHEE

AR o A 5 PR TT % 0o R S R A, I AL R T O, AR A R A i ) B B
B2, QAR B 1922 Bk i R R I A S S R Ak, QRS ET AR DALk T R 2 T L,
MEEAZ I, Gerrit i —Ff T B2 000 HL 32 N AR 7 A T H, HIRAD S IE TR B R 4L Git A4S o &
Ul )

HT Gerrit AR S AR W 1 PR, BE W TR

1) REAARHAST: AT DTk PR A ARG AL T B Gerrit /RS H & R 4.

2)  CHAACHDAR T A A ADAR S IR HEAT S . A R AT DA R A BTk g, AT LUl i

ARAD AV G oy fite . AADH 25 320 26 VP8 DS DT e = s WA i3
3)  BCIARIARTE: ARH TR AR VPR DX R AR 1 R o6 AR AL AR BE AT O, 2 S IR AT L B AR

(LR
4)  SRPANHEAZE: R 2 BRI 3, HAMUMHEA R AL ER, IUH B m] DL Belloslidn
Wt AR AR

5) MREAHARE: RN, AR EIHWCZ R B R, DIGRER 2 i A X D AU
B FE I AR AR, T AR AL AR A A I e

______________________________________________________

PR e

——————————

K1 AU AR
1.2 GerritRIEERFHRBETERG

Gerrit AT & RGed, —BRARDRT R0+ 1E B
e Change-ld: fCASAR 51 [y — bR i,
o BH: fRADAR T M.
o iR AEESARTE USRI TR L IR
o VP WA, WA AR SOAR RABTEL, A TR AT DR R R W ARG A
o RE RIBATWREF )G, REAEATERPRE — R OFEHEWEA I, B
> dfilk(abandoned): RADAR B LT 2 0, M AT 4 3 BIARAD B
> Af(merged): RALARTE &1L VEE 2 5 g B, v LAG T BIARAD R
AABAR T BR L b A5 BAh, ARG o A . S5 ST I TR RS O R 91 R 4545 B LA OpenDev Tii H

© PEBEERKCEIFR  htps/www. jos. org. cn



2584

HAFFIR 2022 5% 3345 T4

#577425 AL T4, P 2 fern T Gerrit ARG & R 4e P RZ AR AR H B H . fifiid . Change-ld. i #57

PR O B

changed hello.txt 1§ m
changed hello. txt

Updat Jun 29,2018

Owner Y 3

Uploader A | Updated text: "helle world”
Author

Committer wangh, g

|Chanue-lu. I8ed33707664ae69051cdT9e32eBTad Sebl 134022 |

Change-Id

EXPAND ALL
Charana Mandasena Uploaded patch set 1

Welcome, new contributor! Added to reviewer: Weleoma, new contributor!

Assignee
Reviewers Welcome,
Alex Kang
AND 4 MORE

cc

Repo | Branch opendev/sandbox | master

Parent bbEILo4 I

Topic patchset

Hashtags

W Verified #29 Zuul

v Code-Review *#2 ) Heesik Shin

W Workflow #1 ) Heesik Shin

Links gilweb

Files Findings
Base — Patchset 3 Jbblelb ) NO PATCHSET DESCRIPTION
L
a3t Flk
Commit message
M file
Change Log Comment Threads

2 Gerrit 1 ¥ AARY 48 T 7R 4l (OpenDevit577425)

2 HWRERSSNAE

AT AL F GE AT P AT k) R T

RQL: fEAURS AL AR, IR st DAl BOAURD A2 SR B 2 A S AR A2 BT () A 52 Js DR 2 3 L S 3 4

Jot DRI IR AN [ 100 TR]FK) 23 A1, 34 By AR i ik ML 64T 0, T A e i B R AR S AR 5, [ I

HE AU B 1 6 P T A AR

BlE, 13 BT 0 g 751 & o 4 dh g 3.
21 HiEWE

RQ2: Mk S (1A QRS A2 B S BT AP RE AR ? W FU A SAC L AR SRR AL, T LA B A o 751 &5 A6 B8 i

ASCHEE 4 AT 2 XGR TR IR H , B Eclipse, LibreOffice, OpenDev Al Qt. iX 4 N JFI§ IR H 1A KR
WKL E S 50 P RS 4y, U0 H & RGP a5 KE MRS AE, U RILT4HEEILE 4R
AT (R k. Ah, X 4 ANTFURIHE 5 2 M4 FEiE 5 Eclipse ] Java, Qt ff il C++, OpenDev 1

Python, LibreOffice ffi ] C++F1 Java

© P EBEEG T
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(MU@EHQH’J%AB)IEX ADAF A Gerrit R 40 RIUA FPIRE.
AT I LIRS — A PRl SRR A SOl

SEREMAS o BRSO, &MY
R B 4 ADIUH TS AR R AU AR 5

ARSI 1 I R P 3 e Bl e O B, R S R b BR

1)

2)

3)

i F Gerrit REu$L 4L REST APIs (https://gerrit.wikimedia.org/r/Documentation/rest-api.html), W 4E 4
AFFIRIH 1, RE A IR AR AL AR BT (i 2 2020 4F 5 H 19 H), skEdLosidifE g, iR
i 4% B bR 0 subject” J& PE FIME) < B i i R (“ created” S P FIME) . BB IR TR] (“ update” JE P AR, BIAR
T 72 B g AR AR W A JF (R I T P8 41 3R (“messages” J& PR (A 4H, BB — 4 LU EITEIR
HE). BAFLHBQE CHEE R, iz &H B mal g W (dae” Jm ). WE N
(“message” J& M AE). W SR B A A AL E O EE R Restored\n”, R IR AR B, %45H B
BB SR O 12 AR A% BT 1) P SN TR . R B N ) T2 4 W R IR I R B SR v, A DBl
“ Abandoned\n” F. 12 1% 4% ik 57 JEL 6 g I 7] s i () 8 4 1 6L, LA 4 E 0 R i AR5 A8 B 4 B 2 /T
5 5 WL 1 ][] (abandonedTime).  $5 2475 31 920 700 4405450, 3K 1.
PR B RIS ARTE ) PSR A R R IR, %P BT B AR AR TE AR & O $ 4 48 1 (dataset
1), Wk 2
MEEAN TR E “ P 1 A QRS AR T A
P, BN I0H S LR 400 4R AR T, 4 NI H A 249 3] 1 600 4%
IR ACH AL A G A HH 4R 2 (dataset 2), W3 3.

P BEALIZE R 200 45 & I (14 QR A2 BRI 200 45 4RI EI’M’Q‘EEB‘EE
PR AR AZ . 1%

%0 A

™ |3
|I|l -ll
AR
Tomen
(6) st
Kl 3 RS o M TR HE SR
K1 AANTFFEIH I EHR
i H SRR AT R | RZORE | AR E R | AR AR AR | AR AR T S
% 622:;258 G 62 500
Eelipse 5 s 84 000
7 21282 ik 21500 620700
o 72962 ' ot 77000
LibreOffice - =00 83 400
Z 6 200 i 6400
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R FAR 2022 4% 33 4% 7 HA

K1 AT H R E 5 (%)

T H AEWE | REEEHE | mZ2ORE | ARG | RETEHE | RERE A E
=
o 13i9$10 it 138 600
Qt = 15 172 000
= it 33 400
% 32943
o o 920 700
e 553 656 Rk 558 700
OpenDev - 7 581 300
e
o 21 928 EiELLe 22 600
K2 HmkE1
I H ARSIk 1 AR AR R PSR IH AR AT A o R Sk
Eclipse 83 550 450 84 000
LibreOffice 82 804 596 83400
OpenDev 575 584 5716 581 300
Qt 170 653 1347 172 000
Bk 912 591 8109 920 700
*3 Hhgk 2
i H Eclipse LibreOffice OpenDev Qt
| B | HEN | A9F | El | A | HElk | &
R | Wb | b | WBE | MBE | MM | MM | MR | M
¥t | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200
Wil 400 400 400 400

22 HRAE
1) TR

Xt RQL, SR 32 53 BT i (thematic analysis)® i #4ii 4 2 (dataset 2)Hh 4R H%2% 5 43 AT 00K 52 S5t 1A,
W 3L ER 4 Pros. BRI E, EEARLUN DR

it (coding): Xf T-HEA AL AR, A1 40 B 15 FObR L Fi R A5 AP A5 B, e 0 I A QR 22 S 211 Jit
PR R SR K, AR A L.

JFIR B 9> (open card sorting): R AHALS SRR T84 i, ARLE IR 2 — DM, IXFE
AR AR RS, et XS AT a4, RS A M D IFSTAE S A BT 58 1T B
(o i BB 5 iy 4. AR SCAE Y Fleiss Kappal R ik B AN b ic 4 2 ) 80 L —S0bE, A bRid # 0 2
S0 Kappa {0 0.67. (R, PIMFRICHEA LIEXTIH 0K, B2, bRl & AF £ 5
73 FRBEAT VL I .

FEOP R R R, R LA AR e e I, TR A I R SIS B, OF HAACRE 22 S /) i 18
DX SCh I I L IR DR SR AT RS Dd: (1) ARRS AR IR X M AR 2D, Teik e He A e ST
JRA 5 (2) ARRSAZ S0 DA N AL, (B I AR VR B0 s BRTEAT AL A AR, ELAR R bR SO e 1 i L i
R0 T R R AR AR B, A S T R 3 sl ol A3 5t 0 AN RITE H O T P2 5, X Eclipse B H A 4GRS
A2 H1#102024, MACKS AR 5T A DT k8 A NSEIL, 2 R #00 — RO RE IR R (AR, A2 ARk
WE AT LAl ACR STk & EAT, T BL b I YE 7 & BEAT . M0 DR T AN R R A T L AR AR T, T
LA ) LR AL R A BRI R R

*Eclipse # 102024: Hi Lars, not sure why you restored this change, but please be aware that it is not actual.

AILFBRIX 260 45 (16.25%) A AN A 25 T EUK L AL AR, AR 1340 SR A TEBEAT 40 R Ge T, B
AAFRN T 1R A R R, WLk 4.
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R4 AR KR 155

el EiLipe
Ttk ARRE 22 B 28 3 T 15k ofs 22 it
THIGER AR AR S RN AN ) S SE 8, MRS o A R G BRI, 2R, TFRFE Hi T e S TR 22 4R o AURT A8 B 1y A
I EIEELS AR AR SR D HELE IR 30 B I IR, Rp MR a6 ), RO AR S
A ARRE AR SR A T 8 4 SR R T W B, PR A LA gk 8 o
EIEEGEELLe R NI RFBARWUS, 53— DIFRE AN EIEN, F R LAk g i &
EG E V= RIS AL ERIT R HAEWOT, T IR 36, TR O 1 R A W S LA gk 8 7
it R o3 AR 5 DR A 5 I 3 SR AR AL, AR e I 90 I 30 J A2 B LA K 485 i 7
[l a AR AN BB B Ay 3L
FEOC AR AR TS24 2 1 P CHEAT T X
O AR E LA L S5, AL, T AR WS K IR 52 LU 4
i) ARG 2R DA g H A J5 PR T B PR 52, AR S 45 % o

2) BURFFE RS 5 A

P RQL, il FH BURE AR R BT 50 7, A T AN R H ()RS AR TR K S SR R A3 A 7 S, Wi 3
P B . BRI, S REANTH B, A R R AR AR R, T PR AT D R 2 2 A 1)
PR, I E p-value fA.

3) &AL

B rf RQ2, ASCHETHi44E 1 (dataset 1), RN A EHAT 8T, BARIT S, 2 MG oA R 2 B4R D AR
FRPFe S A, IR R S A ALREOR YK R R, SR A LR A ST A

o HE

Acceptance Rate=acceptedChange/all SudiedChange 1)
H:rh, acceptedChange >4 4% 5 IS (14D 4% 55 4 &, allSudiedChange i BT A 1 4G5 A8 B8 H &
o HIELIN A
reviewTime=outcomeTime—createdTime 2

M, createdTime Jy A% 48 5 61 & 15 7], outcomeTime S A1 A% B d5 2845 W sl I d 45 I IR I IR 1 5 de &4
WA I RS TR (1) ST TRERIBARTE, 7 Gerrit ff) Web Ul FUi (B 2 FroR) 22 b M BoR ek &S
(merged ¥ abandoned), Bl kA% 5 25 1IN 8] 55 IR 2% 46 A RS 38 0 ) i IR A (2) REST API TEHU I B 45 b, 4F
AR AR B A7 — AR A (status) (ABANDONED 5§ MERGED), HJJ k7 25 25 i I i) 2, 12405 AR B ity dp 2%
AR, AR SR ES 2 Fh 7 vE 3R EURE 4% AR B (RPR 2. Fan 25 AN R 98 T4t R % 7 ik R4 i 2% o 11
IR, BB 1RO VR T AR AMCAS AR 8 1 Web UL 41 BLSRBUCAS AR SRAS, X PO vE TAERBOA.

o HEIUE PRI ]

interval=restoredTime—abandonedTime 3)

Horr, restoredTime i A% A% B 1k 53 ¥ I} 7], abandonedTime 4 &A% A% B 1k 53 22 R4k FE MAC ) IF V). 3840 58 AR A A B
TEZ R REAE W 7 0 B P R (1) W T4 A4, 785 Gerrit ff) Web UI S (il 2 Bios), 7RS4 T
HIPE IR DX (SR IE T 7 ) HE B DG 37 Abandoned”,  HLiZ JG# 1] Sl 7 —47; (2) REST AP REL £l S b, 1Eie
5 E BLC B 1] Abandoned\n” JT 3k, & B Tk BEAT AR ICERAE. A SCRA S 2 Pho7 vk 3R IR S0 AR TS AR BE 1R 1
WA R, 8 1P O5 T AT AL AR 5 1 Web Ul AT DRI X A5 B, XF o5 TERE A,

TEFTA R IS AT h, 2 8% AR AT <45t 2 I (BRF L R)IEIRCRIRE. i1 T 2 IR 1 s
WD, AT (2 92%) Tk S I AT AR BEAR R [ — R S #2E . A SO 2 I I AR AR B, % pR R
1 RARCRN S 1 kMK S A

3 ZRRS

31 RQL RETHERERR
AR 11 AN ACHE AR B PRI SRR, A 2 ) B A L3R 5.
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25 ACHAR SR I S DRS00 BT oty LA

2 o Lt 51 (%)
Tt ok 433 32.32
B EK 214 15.97
iR e ety 130 9.70
TR 128 9.55
PGy 121 9.03
E{ERALEIERILS 74 5.52
I HF 4 45 61 455
L& 53 54 4.03
B A 48 3.58
i P o3 5L 13 0.97

HoAth 64 4.78

BTN W27 o € /TG S = o 1 <A 7 KRV @ ok 75 A 5 G G 0 T 7Nl T T = el B 1 R e e e
BT Rl R N R R R g . AR TR SR I R R, 3232961 AT AR B IR O S ko 4k SR 4R T i T
e, FER, “ERE R A A A 2, AR AR S RIS TR A B & ST, ARRS & 5 2 B 3l
AR A AR WL, 2S5, TFA A sl 2 i R S Ak S AR AR S, ) DLBEIN P2, 15.97%F) AR At 28 5 PR« 5T
HOI R MR AL 5 9. 70060 AR fiEh A2 B[R] A 4 16 1) R, AT A A it A s 4R B, WO A 2 FE 088 152, BA
HOPTEAT A S A I 9.55%F AR A AR Bt T 7 TR I I B P 52 9.03% 1 AR it A8 S PR A I R e
T BRI, A 0.97%H) AR AZ 5 K 24 F Jf 235 ) R i A Pk &2

ARSCERRTIR 10 AN 3 53 50 H T A R s AN B B A R

(1) =271k

AR AL AR W 2 S, A I DR A e AR AR B L e o Sl o A 7 S, R R AR A SR T 3k — 2 ek e
H BRI, SR B K R LA GRS 2 v A B, X T Eclipse I H AP A AR 4101472, It
AR A S PR Ay F AN S — AR GF O SEBL T AR e, SRl — BN i 2 5, FRRF R IR, BRh IF R o kAT
TEGKEE. R, EZREARTE S

LB B B AE A STRIT T T A 23 AR AR B o o LG 32,3206, ML HRY K451 21 K Bl

*Eclipse#90751: Restored. Just to push an update.

*LibreOffice#14507: Restored. Perhaps found away to apply the Eike's advice, working on it.

*LibreOffice#14889: Abandoned, messed up white spaces. Restored, cleaned the needless whitespace changes.

*OpenDev#722209: Abandoned, missing related bug and description. Restored, add related bug and
description.

*OpenDev#720153: Restore, to update.

SCRR[AS]7E A AR AL SEAE W DR 32 I, R A e A AR B I O AN e R BROAS 58 38 T A AR . X 5 ARSI

SBLEAT I TA) LA 5GBTS A S e AN 58 36 ) 5 WA QRS AR SEAE R B T 50t I, T R SR P R
2.

(2) HHrik ek

AR AR 5 DRI [8) e A BB, A I DR Dy B0 o 2 BEAT o 2, ol o A 4 A o i AR i iR
I T BT BI A2, 0 SR AR A B 5 o7 1 28 00 IR BB M. 2 i, T R AR R 5 i 2 A I (1) A 2%
BRAREL AR AR T, 82 AR AR S e P L AR B 32 i . i, %) Eclipse 00 H A /405 42 i #25821,
HI TG 4 A ARSI, SR 110A TF A0 A GRS A8 SRR AN B B, WA A gl e 5.
A7 I AR A 5 DR DAy st 2 o 25 7 A A i, T2 A I A A A A s, AU AR AR B,
Eclipse i H fAXE 32 B #45274, AQR ok AL ARG, o &4 JF Bof i S R A2 5, e e 22 5
HERE 74> H IS TR A AT 52 B0 2, SO A AE. 2 8 R B B ACR AL T, 6 LR AT PR B2 AR S
A, g LibreOffice Jit H b (AR AL 5473417, SLACAS AR AL A H 9 TR 0T, Mowle AR RS o
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G AR SR T A SR, RN TR R DA A AR AR B AT R/ AL A R, WOk S AR AR
5. OpenDev I H B 23 52 A 20 A 3l & BT AR AR 5, S RARHE A2 S 4 J e shas, b il B shidE .
B ARS AL B #704315, H T AU AR S ER AT J5 ik 30 R sh A HF, Wkl o & 5. SRMIARTE STk & k4R
i AR AR S5 0, MM ST AR AR S0 DLk S 332 W 2. Qt 35T H B 25 s IR AXAD AR S0 R AT V% R A,
FACI TR) e BT, IS AR B ool B b, 1 AR AR B #188610, e AUHE A 3K N 8] v A sh A T A 8 H
WoE XE KA.

I R ) AR AR S A A SR 5 K BT A 20 AR AR B e (B L 15.97%, MUY F- 451 -t N s

*Eclipse#127969: Abandoning after 6 months or more of inactivity. If this change is still needed, please restore
it. Restored, | am still waiting for someone to have alook at this.

*LibreOffice#38231: Restored. First of all, | sincerely apologize for not updating patch since ayear. | was busy
in my work.

*Opendev#708626: Abandoned, the magnum team is cleaning up the backlog of changes older than 30 days.
Feel to restore your patch. Restored, thisis atrivial fix, still valid.

*Qt#183802: Abandoned, automatic cleanup after prolonged inactivity. Restored, back to work on it.

XTI ) B A ) A SR A ARAD AR S, AR o A R gt A 33 B e 4R iR BR AR AR 5, DAY/ AR ) o
T & I 45 2% 11 4 (https://charm.cs.illinois.edu/gerrit/Documentati on/user-change-cleanup. htmi #auto-abandon).
— B FF R R I AT AR T AT SOk T, ISR A RS AR T A W] LUK 5 DA 4k L4 52 A

(3) HHrdwi*

RASZF AR 2 5, AL HE KRG FH Cl (continuous integration, FF4E4E )T H AT A stk Hb4E &
AR, AE AT LEACRD AR AR B b IR AN B g v, T R R E IO ANS AL B, 2 R W 2 A AT
e, AR AR AL 2 O PR RIS, T ARE THIOR G TRV & U B 4w 1. 9040 LibreOffice I H Hh i AL
A TI#51494, AR TTHIRE $2 48 T 5 IR R I, T2 DTik & fE AR AR S 2 R WA, 73 IR A LA 37 20 1

IS 2R FR) AR AR SR A STRIT 5 K BT A 73 AR AR B e (5 LG 9.70%, U2 {1y 481 1 4t F B s

*Eclipset#t33987: Restored. Try to pass build again.

*Eclipse#154324: Abandoned. Need to rerun the build. Restored. Build rerun.

*OpenDev#721606: Abandoned. Failing, let’s restart. Restored. Starting again.

*OpenDev#715324: Abandoned. Have to recheck due to molecule failure. Restored, restore to restart check/
gate.

AR AL B I 4 PR A BRI, ACRS TR T DASE ARG AR B, AR PO DU B R AT . SCRIR[18] B,
G BT SR AR EHT R, o R O AR G I B TR, XIS SO ORI B bAh, SCHR[26] R I B X
G PRI AT 35 K SR BE, R SC AR PR T 58 5 B bR ik A2 3t (workarounds)” . A 3 2 Fi 4 i W A 1) 5k B4 A T
FR AT REIA B, TR () 38 S s A e e B 11 7 120,

(4)

RUACHE AR SR 52 0 T PRI HEAT FE T, R 20 B I ARAD AR B S 7E A L Ly W Uk, A7 Lo 2 7E A
RN, ANEEA . e Eclipse I H A AR AR B #88029, AR pid B T Test commit”, B4
2, HAHA 4 Investigating why hudson builds are not being triggered. DO NOT MERGE”, Rl {14 A 3h4E
JEG PR BAT B, M ANES T

LB R ) AR AR ST AL A ST ST K T A 23 AR AR B o (L 9.55%, 28 {1y 481 5 4 1 s

*Eclipse#58374: Restored. Restore for test.

*Eclips#38490: Restored. Testing if “restore” triggers hudson build.

*LibreOffice#37593: DUMMY patch, please ignore. This patch, will not be merged, it is only here to alow
testing of the automated gerrit interface. Please do not comment on this patch. Restored, test.
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*Opendev#668028: Restored. Reopen for testing purposes.

*Qt#279364: Cl test. Do not review, for test only.

A7 XL 25 5 A B T AR 8 AP R R P A T8 O 4 R A R P a1 ) A 4 A
TX AR AR S o A A R T WS T, AN RO A IR, AN W @ A A s e, bR
FEUI ARV W T T I0AR , C0R J A v B 5 Teest” A5 SR i 1)

(5) BEEE

RIS AR ST 4 P R AR WOR, BT RSO IR 38 0 o O S R I B DA AR R o A L R 2 AR
HEAEERC LR, JoR AR ELZ, TRKIKE. Bl Eclipse I H 1922 B1#102439, JT Kk
HHWCZARL AR T, PR AR R 5 ST RRAE AR X Photon R4, R, FFRE IR, It H B R R
TS RATSR T 8, AR e £ E] Oxygen R4:."

I TP AR A T AR AR SCHIE LI B A 0 R ARRY AR T v o BE 9.03%,  BLZY (1) 451 - 4 R B s

*Eclipse#110034: Abandoned, this is not required till the content is modified. Restored, this change is a
required change.

*LibreOffice#93898: Let's abandon since | don't measure the impact. Restored, let’s give it a chance. At least,
it can be reverted.

*Opendev#714041: Abandoned. Abandon in favor of https://review.opendev.org/714409-easier, faster, cleaner.
Restored. Since https://review.opendev.org/714409 was abandoned, restoring this one.

*Qt#196482: Abandoned. Thisisn’t necessary. Restored. Actually required.

KT IF R AR LR MR, SCRR[18] T B A R B, BT A& B T, BB T 4HI
PR R oK

(6) TEAEIE I

B AR S — AN TR FH AR, 70— MNP REANRERR, ZFWRR LS s A, XA AR AR 1
JE PN IE R FAFAE S BRI, 0 Eclipse T H Hh (A4 SE#92967, JF R # H AR WL, Ao i AXAS AR T bk
MAE S — o> b BEJE, WA R R, BRPRILE T 0 T R ARG S R I, T BRI A R AR S AE 24 1 o3 Sk
T8 IF.

U S 2R ) ARORE AR B A A SR 5 (¥ BT A 43 FRARRS AR B o (5 L 5.52%, A (R 481 5 Gt 1 BT o

*Eclipse#14949: Abandoned. This is already tracked on https://git.eclipse.org/r/#/c/14915/. Restored. No, it's
not. Did you look at it? This change simplifies the API considerably. It's worth looking at.

*LibreOffice#63388: Restored. Thisis the better version.

*Opendev#678443: Abandoned. abandoning for now as we don't need it | think. Restored, Cédric seems to
think it'sagood idea, let’s keep it.

*Qt#206598: Why did you abandon? Please restore and I’ [l review soon.

(7) i IFHE

AR B[R] DAy 2 2 PR 35 110 e B M, AR 2 A1 L 26 Jim W A4k 27 2. 4910 OpenDev T H A ARG A2 B
#706807, ZAXNHSAL SAKH T~ I — A AR BA I AR AL T, deplm i fE M, DA o) — MRS AR S & 0. £
AR WS — BN IE), AR RS A S O, AN AR S bl P

U S 2R ) AR AR S8 A A SR 5 (¥ BT A 43 AR AR B e (b L 4.55%, A (1R 481 5 4t B o

*LibreOffice#74337: It requires https://gerrit.libreOffice.org/#/c/74043/ before. Restored, required change is
merged.

*Eclipsett68261: Abandoned. Res (Restore) it when you feel like it. Please only consider this patch after
https://git.eclipse.org/r/#/c/61062/ is merged.

*OpenDev#679401: Abandoned. Temporarily abandoning. Will restore.
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*OpenDev#669167: Abandoned. Holding off as we didn't get any positive feedback about backporting this
downstream, | might reopen these once the change has been released in Train for a while.

*Qt#240519: Abandoned. What a waste of resources. I'll revive this here later once the usages of the
‘duplicated’” members have been removed due to the intended use of aspects.

PEFELE S PE A2 I, I IS HE O ACRS 2 B 2o P L DL AR SR B2 W A 3 T I I HE W ARG AR 5, oAt T
RABEAIANE B H A, AT T A 0 BRI ) Y 4E.

(8) ML

RARRY AR T — AN S BN B ) — AN L R AR A MR A T AT P A L (1) AURS AR
ERA R S b, FFREIRBOZAC AR T, 2 JE A 2 DI R Sh B ERI A 2 52 B (2) AU AR AN
ANy S BB, ER AT RSN B Al 52 L i QeI H R A AR B #247598, %A A B PR $ AT F)
BEUR 03 52 BRSPS R 0 T 4 A 3 3 E 20 3 B ik

IS AR PR AR AR S AR A STRIF S K BT A 73 AR AR B o L 4.08%, S 2R (481 1 4t F B s

*Eclipse#112506: Abandoned. Sorry, this is targeting the wrong branch.

*LibreOffice#68483: Abandoned. Wrong target branch. Restored. Resurrect, this should go into 6.1 too.

*Opendev#713978: Abandoned. Sent to wrong branch by mistake.

*Qt#288306: Abandoned. Wrong branch. Restored. Change destination moved from dev to 5.15. Was not
meant for dev.

SCHR[A8] 5 A SCAT AL A B,y R SR F T TF I — AN B, SR S A B R R 10 43 3 L.

(9) HitR#ER{E

RIVACAS A0 B PRI O DT R 3 BCF A (R SR R B AR T A A R AR . LA ARAS A BE BT R RO R R Gerrit B A
FRGEIR LR A D T i 450 e A R S L AR AR B 4 Qt T b R ACHE AR 5 #247805, T B HT AU AR B AX
M TTERE T T %A AR, R AT —ANFT W ACRE AR T . A7 A 3 U R AN BT A e, TR el
AR AR T 77 3, 15 R o) s A7 AR AR S BEAT ST, SR AH A ¥ Change-Id.

2R (1) AR AR B AR AR SCAIE T IR AT 23 SRS AR 58 vp o BE 3.58%,  JLARL IR 461 7 i F P o

* Eclipse#80159: Restored. Abandoned wrong patch, this one is good for review.

*LibreOffice#73484: Restored, abandoned the wrong one, sorry!

*OpenDev#718835: Restored, seems like | accidentally abandoned this.

*Qt #250053: Abandoned, squashed. Restored, oops thisis the squashed one now.

SRRSO B AR, SCHER[AS] h A B AAD AR S A A i) A EE R B, AR T T R REAT R A R A
B, et i SO AR AR B . O BB A A R 3, ISR A3 B, (LI & A 7 130 5 v LA R B A

(10) fift R o3 B

RTACTE A B8 D 4 & 2 B AR W, AR e I 20 80 IR) LS Wk S8 AR 2o o, s R 2 5 T Bl vk oy B )
I Eclipse 5t H 9 AR AR SE#87143, DA A7 (L5 IF 70 AR, 270 Bl v, AR AR ST Wk 52 0T 4k 8452
A

W62 B P AR AR T AR AR SO LI BT A 20 2R ARRS A4S T v ol LE 0.97%,  SLEY (1) 491 1 i R B s

*Eclipse#158130: Restoring and then to resolve conflicts.

*LibreOffice#55157: Abandoned, merge conflict. Restored, try to rebase it.

*LibreOffice#82693: Abandoned. seems to conflict with another tip. Will try this one again, after the other one
is accepted. Restored, same as before -- but now without conflict.

* Qt#271890: Abandoned, conflicted commit.

ERTCH B, STHRIAS] T A I, AR 2 5 9 Wi Al st DRI G 4% AR AS A2 5 & JF 23 B i) . SCRR[18] A3,
7 LRI S A T T IR A i R A AE A5 I 20 B 1) 8
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(11) HAth

A A5 B B DAy HCAth D) 3T e P 3 LA Ak B B 2 e A5 4, BT X Eclipse it Hp i AUAS A8 5#103853, B4 It
ARBS AR SEAE 52 Rk [ 02— D TE AT, O AR AR S A, — BNt Ie) s, A% sk Bl BT T, Mz AR A
RS FOF M . AR A AR H O R AR AR SR W, AR A g v AR AR
HEAT Oh3E, MO 2Pk S 3 E MR RIS AS 5. il LibreOffice 3 H Hh (RS HIE 48 B #14503, TT & & o 2175 4%
AT, RS T AARSARTE . gbabh, SRR T g R il Ja, oMo ko A S8 4k 4L s AURY
AT, ToRATHE.

W6 B P AR AR T AR AR SO IR T 20 2 ARRS AR T op 1y L 4.78%,  JLZY 461 - 40 R BT s

*Eclipse#144160: Restored. Seems | cannot update a related change without restoring this one.

*Eclipse#110914: Abandon due to low priority. Restored. Restore due to increased priority.

*Qt#240521: Restored. Reuse for different change.

*Qt#172058: Restored. Jake will take over this change.

AScgert TARAIUH B AU A SRR D I 0 A 1, k4 s, ARG SR B D AE RS I H AR A
AN 53 Ai: 75 LibreOffice 3 H Hh, « BUFHE BRI AL TE 1 LLARK; 75 OpenDev Hr, “ 5§71 EK” 28 ) ARG
AT LRAR /N, X TATHESE T OpenDev R MRISA 4 &%, H OpenDev 45 K Fi#ACHS AR A 5 (H i T
LibreOffice fi [ 8 14 AL AL B 4)1F. OpenDev Wi H 2 5#H K 2, HALR G IR E H &, fFEE DA ERATE AR H
B AR ISR, A A3 FE S BRI S P AR AR T A D (A E RN, TR A E b, ST 20
AP R R — AN 250, O T B UEAS [R) 30 T) AR AR 58 P A IR D D) 2 A 22 e 2 S B it e R X,
H A0 BUR B AR SRR B . A AR B p-value I KT 0.05(f/ME: 0.28, i KfH: 0.96, H {74
0.65), X LW ZRIFA R,

Eclipse LibreOffice

45,008
2000
35,009
L0
25.00%
L0

15.00%

Bl 4 AT AR B R K I IR S ) 43 A
3.2 RQ2: kEMNKIBTERIFIE

3.2.1 ARG ARTE B R
F 6 JEART 4T H MWK R ARD AR B IR DL R W R AR AR R ICR . & 6 Wl %, %F T LibreOffice
TRH, AW A3 K AU AL 2 58 B2 U R (92.51%) 157 T 1k 52 11 A AL 28 B B2 100 R (66.44%). JLAt 3 ANITTH A 4.
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HIRT SR, A LEAR YR L (A QRS A2 B, R A2 (K ACAE A2 B R R BEAG. MR ARG A B8 08 e At i, JE R 2
Jriy AR A BEPEAR T AR (A2 5. nl RERY S DR 2 e i e db o, EWT e W oA AR SRS ), ANAT A
TH bRfE, A CHIKR 25, QR IAT ALK 1) 8B AT IR G g g, BRARAT W) BE S 5 AR

R6  WSIACHE AR B L AR (KA QRS A B [ e e

i H RS 3 1 AR AR T ) % (%) P52 3k 1 AR AR T ) P I (%)
Eclipse 74.53 51.56
LibreOffice 92.51 66.44
Opendev 96.19 88.24
Qt 80.70 66.07
#5151 H 90.98 80.92

® 7B TAVRAS K E 2 )5 1 A 45 B4t iE. 78 OpenDev 1 H 1, 88.24% 11K 52 ) 1A 5 4% T 4 432l
11.76%IF AR AR B FE . 7 Qt I LibreOffice 1l H /1, 27 66961 4X M5 A8 51 7E Pk &7 5 # #l, 4 34%1 fLHE A%
WK R AR SRR, 7E Eclipse 3 H v, 51.56%1) 10 A5 48 B 7E Yk 52 5 B W, 48.44% (1 AURS AL Bk . 2 J ik
RBEAEI. BT H (A Bk, 29 81%IM AT AR SE AR U e 4 i, 29 19%I¥ A AT AR B8 714 5 5 1) SR 4 4E
W By, AR 2 5, K2 HARAD AR BE B R

RT A E KR 5 I A ARG

i H AR AR 0 P 52 1) 2 (%) ARHS AR 0 P 2 AR 2 (%)
Eclipse 51.56 48.44
LibreOffice 66.44 33.56
Opendev 88.24 11.76
Qt 66.07 33.93
5 1 H 80.92 19.08

322 AT Rt

WAL AR D AR B 55 SR 52 (A A AR B (R S S T I E R R A B LR 8. i ER 8 WA, AH LL M R R R 1T 1K
ARASAE G, WA AN A T T V8 B0 P 3B R P A 2 K. 7 Eclipse TH Y, MR AIARIGAS T PF IS 5L
WP B K 23.6, TARVK S AL B TS B P31 9.4, B L@ K TG, WA RIACHDAS 5 ) b 4755 (15.0)
b, 5 T AR ARTE AR BE PR B0 (1 P A2 £50(6.0). HoAth 3/4NT0 H ARG BEAUAE. X T H AR =, A 0T
AR (1 VT8 AR T 3 4H (51.0) 20 A AWK B2 AR5 AR 58 VP8 20T M (17.6) 1) 2.9 5, 1 P A7 £L(24.0) 2 f5 #
I %(10.0)1) 2.4 5. kel 0, R AR T PP R E L. aREm R 2, RSB ERAL R & —5%
B G P AE NG IE. SR — Le A S RIS AR TE ] DU B 4k a4 2 o A, Xt S BUK B IR AR AR T 5 Tk
— IR Rk, R HIE RS TE 2

R 8 AU AR PR B K~ S (N A7 2

5iH A A TP AR P (A 4%) ARG A T VP8 B0 AL B (A 4R)
) WA MAISAETE R AT | AR R ARG T
Eclipse 23.6 9.4 15.0 6.0
LibreOffice 19.4 75 14.0 5.0
OpenDev 61.8 22.0 29.0 12.0
Qt 28.4 11.4 19.0 7.0
5 15 H 51.0 17.6 24.0 10.0

3.2.3 ARG o A 4

4 ANTFIRIH B, ACRSAS B A TS LR 9. M AR YK 8B 5 B4R AR B, Pk S i i AR A A 5
rF B LT B AL, BN TE Eclispe T H i, Yk & I ACRE AR TE 5 A% 1 S I AR A8 B 1) o 4 4 A (1 S 3
BT A B AR A, A0 2.6 A 2.0, LM LANTR H 284BL, FL S 1) ARS8 B A A A 1) P AR R A 3
B IR W A AL PR ARG AR B (S R P S B AN B3 T RS I F B T, VK R AR A A B
FpA H (4.0) Ak 2 AR AR B o 7 o Bk b A B 4.0V IR, P AR ). Bk ar W, R AU AR AR
FEISCE SRR, AR LR 0 o A 3 B IR W AR, IR T RE R R, IR AL X rh 3R I —
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KT A 5t A SRR LS, XFEREAT BRI BEHGR 2, DRAETTU0 H I TF AR A e

9 MRS RIURR S IR A AL S o 25 2 HCRE )~ B B R A7 2

S H AR A 5 o 2 5 ORI (R AY) | AR A S o A B B B (R A)

) PRE AR AT RRE RS | IRE AR RIS AR
Eclipse 26 26 20 20
LibreOffice 29 2.8 30 30
OpenDev 6.2 6.4 4.0 5.0
Qt 35 39 30 4.0
#5350 H 5.3 5.3 4.0 4.0

3.2.4 ARG T HF A i FH I )

AR GETE T ST 0 ARG R 5 A AT ST T B I, 45 SR AR 10, AHBG AR B ARAGAR 5E 1 B2 ) AR A AR
T A I (R TG #andE Eclipse B H Wk S A ACRE AR T T A A I () FR) PSRRI P A 04 il A 145.78
R 16.02 K, AN S (WA ADAR 58w A BT A B ) () ~F- S8 B A 47 25043 7 ok 28.20 K. 0.52 K. X T-E5 T H 44
M5, PRS2 0 AR A AR 58 1) 1 35 {8 (136.26) 24 Jhy A Mk 52 7% 58 o 75 fir I B 1) 1 340 41.(20.12) 1) 6.8 fi%, A v 3
(24.55) )2 Jri & AL HL(1.66) 1 29 14 £, AHLLR WK S A AR TE, P &2 1) ARG 28 B (¥ P 3 (EL A0 o A R T K. B
AT, YR AR AR BE T B AR AT A A ). X — IR T RR MR BEUR, £ 16% 014 AAS AR B BR Dl K B )
OB MY R AR, 25 TR W DAk S b T, SR AR AR T A A BT A A K, BT DA AT At S
S0M S AR AR 5 ) B 2 I ) S5 K 5L

F 10 ARAG AR B A A I ) )P 4R R o
PR AR B AT I SRR R ) | AR A A I I R A R R)

fi

i P AR A ST AR A AT | ORISR R I AR 2R
Eclipse 145.78 28.20 16.02 0.52
LibreOffice 83.02 4.10 21.61 0.47
OpenDev 106.70 18.66 2345 2.48
Qt 410.23 36.49 110.66 i1
5 H 136.26 20.12 24.55 1.66

325 ARAGAE 5 H LIS K 52 B )
ARAG AR T A5 W VK IS TR) R G v 45 R LR 10, ARASAR T H 4R Bk &, LI a) 1 B 1A P2 {48 550 /)y
I (27 23 R)-1 913 /M (24 80 R). ), {H 2 I [A) Ry rp A7 50/, N /NI 225 31 22 /NI e de . 3 i ] — L8
ARG SRR R AR g K, AT — LA AR B AR UG T8 BRI — B o) A B I &
F 11 ARALAR SEAE S (0 e LN ) 45 -

W H AT AR T Y ST RSP S (AT /NI AR AR T SR ) A B (B /)
Eclipse 875.55 1.22
LibreOffice 639.60 14.04
OpenDev 550.64 13.54
Qt 1913.37 22.36
#5150 H 801.57 14.68

32.6  ANFIZHZ Il R AR AR SR AL

R 12 JEoR T AN W A AR S AR R, DLRCPPIR B . W A MO A I R AR
WAL AR S T 10 o A7 B S P 3. T B &, FE e AR A i T et M S AR AR S HE AL i =, 23
A 67.6%A1 66.7%. “FELIEWC PR E AL AR ORI 2 —, wREM A, KA E R 7 A 2
PEATHI AR AR BT, o A A AR AR S HANE, A S Ak Sl AR A SR AT o AT S T Seadh ) Wk S AR AR B 4
WA o =, TR B T A AR S A oD Tk, TS 2158 3

XA, PRI I PR A 2R AR R e, O 95.3%. JRIAE, AR A CAE 22 B (A
TIARAESS. 47900 RN PR AU AR S, T RO REIF AR, R I e i 52 A 22 50 i 2.

PP ORI S, S S AU A P R D (P A2 8 1.0, CFIEE 16.7). X T EHE
ORI, IR I MR AR AR B, o A 8 B R 2 (P LKL 3.0, P KL: 4.4). WA AT AN IRDOR A, <
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HTITR B A AR A B BT A I ) e K (P A B 162.8 K%, SFISE 329.0 K), BESRAVRL AR B K A A Bl
AT, B A R, WIEIOR Y S I )R, g 2 1 M B2 ARG AR 5, 46 W5 Wik 52 I 1) g et
P 0.03 /NI, P2 %: 36.2 /M), H T R 2 14 P B2 AR A AR SO Pk SRR R ) e K (P S 2 115.9 /)
I, SFE%C 1.398.6 /M.

12 AR A S ACRS AR S (R AL

e b e VRS A CiE- T 1 15 BT I ) FE LS P 521 [
sy | REERIERECOD | g (i 1) (i %) (i fi: i)
Bl MR | P T | hargk CPIME | P T | s CPIME
X 426 57.4 11.0 16.7 2.0 2.7 31 82.4 15 1186.5
EE e TR 54.6 45.4 18.5 24.8 2.0 3.2 4.0 13.1 0.03 36.2
EEELCEIEL LY 67.6 32.4 17.5 20.3 3.0 3.6 13.0 78.8 285 527.1
BN RCTN 43.0 57.0 16.0 20.8 4.0 3.8 162.8 329.0 1159 13986
fift PR oy 1 23.1 76.9 13.0 16.7 3.0 2.8 0.9 16.6 1.4 442
A EE 55.37 44.6 18.0 24.7 3.0 35 9.1 734 6.4 422.8
PR 56.3 438 14.5 18.7 3.0 3.1 6.8 436 0.2 18.8
HoAth 453 54.7 19.0 31.3 3.0 3.1 8.1 435 0.8 138.6
15 1 4 57.4 426 22.0 27.9 3.0 4.4 27.6 87.9 28.2 550.9
TR AR 47 95.3 13.0 22.9 2.0 2.8 12,5 59.3 21.9 529.6
BT+ sk 66.7 33.3 16.0 24.8 2.0 2.6 9.9 62.8 3.8 595.5

33 BRET
AFTTHE RQL 5 RQ2 HIHTF 5L 45 A 45 AAHHE DTk a8 A ACRS |7 &5 F & Wl Sk 1 B 7w
o RIGTIHERHE
RQL of A% 58 4 47 19 IR PR EAT 4 A AN &, kT 73 o — e 2 PR s
1) PRIk ARRE ST Sl R e ARRE AR TR RO o e, R AR HE S B R T AR
2)  CHEFEERT R TTERE A ARAC A 2 G, AT LU B A B AT A B AR, A W A R A R
AT O, LA G A0 AR B AR T R A i
3)  CHRREEET FREATTBCRAIDAZE R, AT 0 A A A AT AR R A R, e G DR A R R A
ot L R R B A M AT AR TR L. — AN L P B R R 1 S TR A e A A T R AT T
IS 3. BRI, AR DT S e s AR R o, — R Ry X — o7 U2 4E
WO ARAD AR B, B TS R A — A H AR AR 5 — Ry s B SUb DA B, 2 5 AT
F git commit -amend iy 4% AR AR S HEAT ST, 58 1 R 07 2N AR S PR IR AR AT AR D AR B
B T ARG T A ), ph Ak, T B E RN A, RO T A R IR AR, R IR AR AT BT
ik Z EH A git commit -amend Ay 4, LAy AAE B AP & 5 AR S
o MREBHEETH
RQL X ACRD AR 5 4 53 1 S PR AT A A AR 4, R 90 45 SR vT LI RIS & & 7 & I B i R it — 2o 5%
A
1) CHEFEERT TG ) JE SR A AR T, AR A & ) e M SR A N ACRD TR, s
TR, DLk S ARS8 5 PR A G B 37 1 A A A
2)  CIEEFERC TR IR AR AR A T, AR AT B WCE — A B T RPRES S T AR L, IF e
IR A IX S ACRT AR B T AR K 4, — B AR A2, A m] S RIS AlopR 2 ARG A 5
WAk, ARSCHEWFIT RQL W AIN, A LETF 3 10 1k S AT AR B Iy I 2R U W W 52 D DXL Bt f st ) B, A QRH) e
7 & 0] DLLEFF B 5 34T W6 S 8 A I FF o 3 AT S, JF 3 o L e 2 JER 1.
RQ2 &5 KR, AR 2 ) AR AT 1R SR AR 28 . DR, AR AP & n] LI ok &2 10 AR
A B A5 W BRSO AT T, AEARHE DT Rk A R 0 2 A 4k 4 Sk AR A AR B AT AR AR B R A 1 T A £
fir, PETHACADH A ROR.
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34 BYMEMEZI T

o AT

N T G o BT AR g e b, A IZ B AT A A A, R 0 A RN T T TR, PRAIES R
FImTEEYE. 3ok, AR AR S A 3R 0 20 Jed R N THEAT I, W ASCI S — R & R — AR, AfiFA
AR B AR LK, AR 4 MHKNS 58, RS RS L 50RIETT, gURTRES A, Boh, A
T2 BT M A AE W 3 P B o B — B T, ot £ v ) — SR AR AR S A T BEAEAROR IR R Rk, AL
WA T 4 NTTIRITH e 2020 4 5 H 19 HIKPRZS A AN i ARG A2 5, JLvp— Lo X AR 7 2 IR
VR iE, AT AT BEAE AR RN . Il bl AN B0 5 1 AR 2 5 Wi A SO AT RPE i — AN R 3, O THRTHEFR
AT 20, AROR B TT T AR AT I G PSRBT Kot 451 a2 2R A I 1) iy )5t F) A A 2

o AhEA R

RICEET Gerrit REEH 4 A F WA IFIEIH, Gerrit AT I 19I5 H G AR T A QRS w1y 3R S8R0 15
H. Bbah, AT 4 NIUH B0 IR H , ASCERIFA— 2@l T AR H . AR AT 2% & 20 A A A
AR o 2 2R 48 LK AR T U H SR 2 18 ki

4 MXIME

AT T8 B AT AR TR ORI A, DA TTUR B0 v 5t B 0z B SR B 26 P15 APk B R AR DG A
SCHR[27] 1 A T IR SRR o 10 75 25 el 5% i 4R A AR AR S i B 5 L. SR I, RO PR B RAS
(AR AR B R DA BE PR e 1) o, AT A AR B RE, SEA AT REARE . SCHR[ 28] A T R AR R AE R B
AR o A, DRI, AEBOR R RS 7 A 45 R AR KW s, SCk[25] 7087 T Apache I H
2603 MEM T, RILHUBE/N  se 3 BN AN T 25 5 A . SBR[ L)% WA FFUR TR H BEAT S50 5T, RIS
PIAN T (2 W8 4 AT) ARG B, RIAN TANE G ol SCER[29146 45 58 AN T, 48 th D7 v ke ol 2 %
R SCHR[A210F78 T 4 MIFUEIH , X4 2 200 SR 34 AR AE R T A QA 22 5 1 75 g 4H . SCHR[30]
RI, SZOuTEREAH L, R0 TTRE R A RN T R Re R AE . SCHR[A5) £ % 4 AN TR E A SR AR B
B AR W) B IR, R M AR AR T R S B AR T e B AL kA, A AR A T U I B
FH, X ARG AR B AT AR A, B A Bl K R B Sh AR A AR B, A T A 4
SEMIRL A, HEATIR I ARG MIT RN G 4R S0 AR A o e i, Rk R AR AT, DU gk S8 52 A AT
A
WCAER, 4 TAERR ST B 13U | o B i sk 832l S A5 S W S 1 0. SCHR[L6,17] B B iE SR ) 2
PRI, USRI AR BB 2 5 S AT T IF. SCHR[32]% GitHub H (17 0 SR H2 U fiE SRty F AR A, AT s
BUE KT S BRI SCHR[SLIAT T T 52 M 3K ik B 8 TPk R 35 SCR[18] 404 T GitHub v by B i
KA OGS BRI I SR N, e HOR AR o A ) s fl T SCHR[16,17,32) A2 K st T B, SCiR[18,31] A 4
RS, ASCH LIS ST, T SCHR[3L] 2 0 8 I 5 i) SR B 2R AT I 38 5, SCR[ 18] 2 T H 5T I 73U
S SREAT AR IR I, A ST TN G2 RS a7 A b AR RS AR B, B I AL IX AR STk I IR Bk g, &
55 B SRS RMEAR L, WA S SCHR[A8)HEAT T % B 20 AT, SCRR[18]WF 7L 2 GitHub Hr RS SRk, T4 3L
WEFLIE Gerrit TR ARG AL S, YA AR BTN A T+
WAk, SCHR[18] 5 A SR B S 7] i A4
o HJ, MT AW RN, ARG 11K, WFE 4P, SCER[18]45 RA 16 K
o GICHR[ABIAHLL, ASCRILT 4 AHTINEFIHER . TR 5 L HE WORIE IHE ), SCER[28] T A
2ANBARARSCPEA R, B K K (test fail) 45 75 48 22 (squash commits).
o AN, RSO H Al 7 AN 5 SCER[18] 1 13 AN 2 RN AR SR g 3 Il R R g 4 1% (compil ation
errors)”, AR 3 N A8 3 B (change minds)”, B 04y Sk B A 43 37 (wrong branch)” 5 A8 i 5
Y53 (rebase and change branch)”, #iie#AF 5T R B4 K (closed accidentally)”, fiff o 3 B
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“ S (conflict)”, oAt 2« HoAl (other)”, 47 71 eftidk it R B i (bug)™ A AR 2 (insufficient tests)”* i
A A 75 (incompatible version)”“ - & A~ 3 2% (incompatible platforms)”“ fic & 4 % (configuration errors)”
e 75 BV (clarification needed)”.

o AN, FETIT ORI BT SRk M R AS AR TE B A AR BB AR VPR B T £ DL A
AL

5 RES5RE

ATCREGT T AR A2 S P A2 Jor DXL R P A2 AR IS AR BE AR R i Wk T Gerrit R 48, 4 ANTTIRITH
920 700 AAUAYAR S, SR A2 A7 75 3 Rt A0 AR A BB S A0 s DA, R 0 A A O A AR A B
ik ARIEHEFTH AL, s R DTk AU B R R, AROK AR T 25 8 B vt AL s 27 >0 T A
R, PRIV AL AR A TS, T RN F A TR Ak, AR FE AR T LAE— D R ST A8 5 Pk
S5 PR R AL, LA S e A e 10 Ji D) sl R P B AC IR L AL AR SR 98 T AR W LULER R GitHub Al
Gerrit $2 A AR BTk (149 AN [ J5 3 i 52 i £ Qb i ik e 52
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