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Abstract: Uncertainty is a problem that occurs during software development due to lack of the developer’s
knowledge. In this paper, we investigate two research questions: RQ1) How is uncertainty related to revert,
RQ2) What kinds of category is uncertainty divided into? The result of the study is as follows. For RQ1,
since the cause of the bug is uncertain in revert commits, there are many cases where revert is performed as
a response. In addition, in the case of reverted commits, there are many cases where a commit that has been
provisionally processed is later reverted. On the other hand, for RQ2, uncertainty in OSS projects can be
divided into the following five categories: uncertainty in the content of an exception, uncertainty associated
with bugs, uncertainty about future changes, uncertainty related to changes, and uncertainty about the code.
In addition, we have found that uncertainty related to bugs tends to appear frequently. Uncertainty to be
fixed with high priority is uncertainty in which the cause of the bug is unclear or uncertainty dealt with
exceptionally.
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Table 1 Examples of commit messages containing uncertainty.

R 2 Perez-Palacin 512 & 2 RfEn & D45

Table 2 Classification of uncertainty by Perez-Palacin, et al.
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Table 3 Summary of dataset.

AR/ i a3y M
apache/ant 2000/1/13-2017/12/12 13,710
apache/cassandra 2009/3/2-2017/11/21 23,687
apache/commons-codec 2003/4/25-2017/11/9 1,718
apache/commons-io 2002/1/25-2017/12/5 2,058
apache/commons-lang 2002/7/19-2017/12/20 5,128
apache/commons-logging 2001/8/2-2017/9/27 927
apache/derby 2004/8/11-2017/12/21 8,158
apache/james-mime4]j 2005/5/3-2017/6/9 794
apache/tomcat 2006/3/27-2017/12/19 19,041
google/guava 2009/6,/18-2017/12/20 4,520
mongodb/mongo 2007/10/19-2017/12/20 40,153
square/Aardvark 2014/10/5-2017/10/4 361
nicolasgramlich/AndEngine 2010/3/8-2013/12/11 18,005
android/frameworks-base 2008/10/21-2018/1/6 343,392
android/frameworks-opt-telephony | 2012/6/13-2018/1/5 11,659
android/frameworks-support 2008/10/21-2017/12/7 35,641
android/tools-base 2012/12/10-2015/10/20 19,318
android /sdk 2008/10/21-2017/12/12 13,671
jedit/jedit-jEdit.bak 1998/9/27-2002/4/12 1,237
eclipse/eclipse.jdt.core 2001/6/5-2018/1/5 23,113
&l —/=/—-—/—/- 570,086
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Fig. 1 A method for identifying uncertainty commit’s candi-

dates related to Revert.
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Table 4 Uncertainty Keywords.

Uncertainty O

debatable, undetermined, unsure, unpredictable, unforeseeable, incalculable,
risky, chancy, dicey, informal, iffy, vague, ambiguous, unknown, unascertain-
able, obscure, arcane, changeable, irregular, unreliable, unsettled, erratic,
fluctuating, doubtful, dubious, undecided, irresolute, vacillating, unclear,
ambivalent, hesitant, tentative, faltering, unconfident, may, might, proba-

bly, fuzzy

INEFALT, =%ty bOHFHRNS, revert 23 v b
Erevert [ICE o TSNy b (LUF, reverted
IIVv M) ORTEIIv bIRXA Y MIEREHALET
HZ LEThRILZ.
3.2.2 TN SDETE

BREE I T - FOLETFHNEIZOVWTI I v b EFTHE,
RN S HBEEZFH > TVL EEIZZONAEICDVTT
IV M AvE—VICRERTLEEZONDL., FITARH L
TR, 23V MAYE—IHNIAREPSOF—T— g
ATWDEI Iy PERMEISHEMI Iy PEERTSH. K
O CTIEAHED? S 2 FK T F— 7 — Nid, Uncertainty D%
#&% Oxford American writer’s thesaurus [6] & \9) ¥ —
TAFEPOZIBL-box v/, SHLZF—7—F
D—EErR 4 ITRT.
3.2.3 AEMEKII vV FPOES

A LT, MEPSEMHII Y PO B, revert I3 v
M reverted I3 v N THDLHDOEXFELET L, D27
HoOa Iy MG TR ET LB, revert 23 v b
& reverted T 3 v b CTIUEIAHED & 2 revert BEEEIZH LT
EOMboT R b L FHENDL7-DTH S, Revert
I3y MIAHEDPSDPAET 2561, BrOA N SIS
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x5 MHED S
Table 5 Number of uncertainty.

project EaAIv M| AENSEED | HE revert | #H& RS & &t TP S & o

Iy M| (%) | 23V M| (%) | revert I3 MK | reverted 2 3 v MK
apache/ant 13,710 231 | 1.68 3 | 0.02 0 1
apache/cassandra 23,687 61 | 0.26 108 | 0.46 0 0
apache/commons-codec 1,718 16 | 0.93 0 | 0.00 0 0
apache/commons-io 2,058 22 | 1.07 2 | 0.10 0 0
apache/commons-lang 5,128 26 | 0.51 9| 0.18 0 0
apache/commons-logging 927 15 | 1.62 0 | 0.00 0 0
apache/derby 8,158 247 | 3.03 0 | 0.00 0 0
apache/james-mime4;j 794 71 0.88 1] 0.13 0 0
apache/tomcat 19,041 284 | 1.49 0 | 0.00 0 0
google/guava 4,520 165 | 3.65 0 | 0.00 0 0
mongodb/mongo 40,153 318 | 0.79 856 | 2.13 2 6
square/Aardvark 361 1] 0.28 1] 0.28 0 0
nicolasgramlich/AndEngine 1,800 13 | 0.72 3| 0.17 0 0
android/frameworks-base 343,392 3,687 | 1.04 1,777 | 0.52 20 50
android/frameworks-opt-telephony 11,659 165 | 1.42 68 | 0.58 0 1
android /frameworks-support 35,641 250 | 0.70 306 | 0.86 1 4
android/tools-base 19,318 138 | 0.71 35 | 0.18 0 0
android/sdk 13,671 166 | 1.21 23 | 0.17 0 1
jedit/jedit-jEdit.bak 1,237 10 | 0.81 0 | 0.00 0 0
eclipse/eclipse.jdt.core 23,113 70 | 0.30 22 | 0.10 0 0
&Rt 570,086 5,792 | 1.02 3,214 | 0.56 23 63

3.3 AMMRII v FOBHEER

Revert [ZBH T 5 3 3 v b OFFE EAEN SBERM T I v
MeTF—%ty b2OMIBLHEEYR 5 IIRT. KHFO
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REoa I v M, revert 23 v NEODEETH B,
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fF (FXTHIT3I v FD1.02%), revert I 3 v i 3,214
fh (FRTOa Iy D 0.56%) FFAEL72. Revert 3
FD9 B, revert FRICT I v b A v —VICHEITRAS
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FEAZ 2D O 1 1he LTiko 7o, EEFL2HR, A
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63 1H4F-7E L 72, Reverted I X v b THEM revert 7z
LDEFSHFEELTYT, 51 & b revert N7z E%E 2
BTHorz. ARG E L7 0SS VKRY M) 20 HOAF
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D 2.83% % HO Tz, TRTOI Iy MIEFNLAHE
NEITI Y FOEE 1.02%THALDT, revert T3 v MIZ
EAH7ZADIT Iy P L) EWEIEG TR, SO EINDHE
Relhof, LAL, 0SS 70y =7 NI LT S L
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MU AL, 70 =7 PHEALTIET 5 & revert
I3y MUIEVEIETAMEDR SPHFEET S LIV v

/
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X9 %b DT, revert ENENIHED L ) IZE Do TV
5O HHRAETHHEEIT).

4.2 77O-—F

3ETHE SNTAHENLESEET revert I3 v b 23 1
FTC, reverted I 3 v ME 631D ) B 10 & K5I
TaATo 7. EAMENSHFEHI Iy POI Iy P Ay L—
VONEEFM, WEIZOVTIHMT L. AEPS L)
MEEERDEBSE b DTH L0, RHENSOFHEEZ1TH
i, FEEIC L 2B ERNS T LLERHLEEZ LN
b, ZZT, K@wXTIE, 3#4ZHREELLT, Thth
TR A D & DFFAM & 47 - 7.

9, HROANFEP SHEMI Iy MIZoWT, fEED
[y FARBIIAHE,L S ICHEL 72D DTHLD
2] WS LBOMEREY —2~2 F TOEREEZ H\WT
5 BPSEHII CREM S 5. AHED S DREFEEIZDOWT, 5575
RN 272La Iy MCEAEIEPEENTVDS, —2
I Iy MCERE,rEAEEN TR WE L, 0 34
NETHLLLBRWVESHIMTE L\ E LCEHZ4TH .

RIZ, RHEPSOMEEN 1L ETHE (0F D), &
SEMEVZIERENSTHAD) EHW L7z revert 23 v b
Ereverted 2 3 v b EAE E LT, revert T I AN
NEAIY IBEDEIBLDTHEY, ZLTEDL)
LT revert SN7zDOIZOWTIHAETITH 72,

Revert [ZBET A2 RENL SR ED L) RHEEDO L DTH
HDOWVxRT 2O, 2.2.2 THTHH L7, Perez-Palacin
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LAEFR LIDAEN S OGO 3 EFEE AT, AfErs
fEffia 3 v b O 24TV, 4ERFL 7.

o MEENSOHFT — A>T F AN, ETF VAR, A28

T A=%

o REENZDL NI — LNV 1~4 D 4 B

o MHENSDOMWHE - BN, HEMN

F72, ED L) BIHT revert EN7zD DDV THHN
% 72%, Shimagaki b DOHf7E [10] THW 5T 72 revert B
HICHT 20 8HAFIHLELEIT Iy b2 gJEL7-.

4.3 R

REED S DRI OWVWTE 2T o 724 R0 5 b,
revert 23 v MIHTALDER 6 IIRT. FHhoF—
7= FiE, 23y b A vE—TVIZEFEN T2 uncertainty
DHFLETH A, T2, A~C OHIITATEE 3 % O
REELL TS,

AHENSEM T I v M Drevert I3 v P THDHHD 23
DD H 19 A, 3% L DAEDN ST B LT L7z
I3y MCho7 IEBEEBOMEENT2 $72131). &
D 4 PRIEIEEC LD RS A (B E o FIZ 0 L
TOMEEZZE LA V), 409 B 212200 T
X, YA T RAOMBEREGEEN LD 572720, 5L 5
SAMEN SHFAET B AT L 72, RO 21F0a I v b
IZ2oWTIE, FEF3LTHEm L, 1HFEa Iy b Ay
L=Vl RA v b=V THSLITI Y FT,
LT — X vt— U428 5 unknown BSAHEN S D F —
T—=FELTEHEINTVDELEDTHY, N, SR 2
Iy NPLHEENAI Y P THED, AEE3IZTN
THORHEDP STV AW EHB L2, b9 11:1%, H
L7 A MCEH SN D HAE DA D72 o7
NAET, SNEY 7 b2 THELORHENS LT 20,
WIDOFEIRD AN S & T L0 TERI TN, 354 Tk
F L7oAE R, BB O, S SR L7z, s, Ak
NEFERII Y b Drevert I3y N THDHHD 234D
9B 22 2OV T & D DO RFED EDHFAET S & HIWT
L 7z. Uncertainty ®JHZEFE % V7241 T, HE-> TR
PSR Iy P ENTDIZ1HFORTH 5 7.

AHED & DRI DOWTER L 724530 9 5, reverted
I3 MIETALDER T IIRT. reverted 23 v bO
TIY M A=V IIAHENSHEETND 101121, B
S ThwEENZa Iy MITFE LR o7,

VIR, THED S T\ EHRF Sz revert 23 v b 11
ZERWicte, revert 23 v b 221 & reverted I3 v b 10
BraRIZED X D) BATEN ST, o revert SNTW5H
DN DNTHN AT 2 TAE R DOV TIRR S,

Reverted 2 3 v FTIX, 23 v M XA vt—TVWIZAHE
WPEFEHI Iy PERDITABICHRELLXF—T—FD
[Unknown| 2 HWSNTWAE I I v bA% L, 23 v b
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+ 6 revert I3 v MINHED S D LG E DOAHEN S DEEE
Table 6 Confidence of uncertainty when a revert commit has uncertainty.
AR/ F—7—F revert reverted A|B | C| FH | dde | F2
2IvMID | 23y MID
android /frameworks-base may 9debab 8ac32e 2| 2 1 1.67 | 2.00 | 0.67
android/frameworks-base risky 28f81d d224c8 2| 2 2 2.00 2.00 | 0.00
android/frameworks-base may&probably | 0f8ffd b999cc 2 1 2 1.67 2.00 | 0.67
android/frameworks-base probably c82e7d Ocac71 2| 2 2 2.00 2.00 | 0.00
android /frameworks-base unclear d6b42a 39aa79 21 2| 2| 200 | 2.00 | 0.00
android /frameworks-base may 48b908 Oadell 2| 2 1 1.67 | 2.00 | 0.67
android /frameworks-base probably 9309c1 — 2| 2 2 2.00 2.00 | 0.00
android/frameworks-base risky 75c2lc 3127c2 2| 2 2 2.00 2.00 | 0.00
android /frameworks-base might 753e9e c83d3e 2| 2 2 2.00 2.00 | 0.00
android/frameworks-base probably 4da482 059£8f 2| 2 2 2.00 2.00 | 0.00
android /frameworks-base unknown ced57d fe37ac 2| 2] 2| 200 | 200 | 0.00
android /frameworks-base unknown ecd302 fe37ac 21 2| 2| 200 | 200 | 0.00
android /frameworks-base probably 0b52ed 41bb49 2 2 2 2.00 2.00 | 0.00
android /frameworks-base unknown 8b4838 T7fed4 -1 ] 0| -2]|-1.00 | -1.00 | 2.00
android /frameworks-base might 7980d1 001d51 2| 2 2 2.00 2.00 | 0.00
android/frameworks-base probably c5d8f6 27cf4a 2 1 2 1.67 2.00 | 0.67
android /frameworks-base unknown 16626a da3050 2|1 2 1.67 | 2.00 | 0.67
android /frameworks-base probably 9b7ald adT7a9a 211 1| 0.00 1.00 | 6.00
android /frameworks-base may 813805 1£5760 21 2| 2| 200 | 2.00 | 0.00
android /frameworks-base might b5428e 151819 2|1 0 1.00 1.00 | 2.00
android/frameworks-support | might ch6708 ebacd9 2 0 2 1.33 2.00 | 2.67
mongodb/mongo may Th9fed 712c4Af 2 1 2 1.67 2.00 | 0.67
mongodb/mongo may aT7bebe e6f9ef 2| 2 1 1.67 2.00 | 0.67
= 7 Reverted I 3 v MIRFED DD 56 OAMED S OREAFEE
Table 7 Confidence of uncertainty when a Reverted commit has uncertainty.
PA=ES/A F—7—=F | revert reverted A | B | C | ¥ | s | 5#L | revert Eh
23y MID | 23y MID

android/frameworks-base | unknown 2ecl57 3861bf 2| 1| 2] 167 2 | 0.67 | Defect introduced
android/frameworks-base | unknown 17548b 80bala 211 1| 1.33 1 | 0.67 | Obsolete solution
android /frameworks-base | unknown 3¢9c09 17548b 2 1 1| 1.33 1 | 0.67 | Obsolete solution
android/frameworks-base | may edeTcd a8a200 2| 2| 1| 167 2 | 0.67 | Obsolete solution
android /frameworks-base | unknown e4e667 260c69 2|1 1| 1.33 1 | 0.67 | Obsolete solution
android /frameworks-base | unknown 2200da 993203 2| 1| 2| 167 2 | 0.67 | Incomplete fix
android/frameworks-base | may 4¢5223 a8a200 2] 2 1| 1.67 2 | 0.67 | Obsolete solution
apache/ant may 296086 02aedb 2 0 2 | 1.33 2 | 2.67 | Obsolete solution
mongodb/mongo may 63d021 716e0f 2| 2| 2| 200 2 | 0.00 | Obsolete solution
mongodb/mongo ambiguous | 5c3f83 2eeal3f 21 0| 2] 133 2 | 2.67 | Obsolete solution

DOANFEL, RHMDOATRHEEIN TR WA XY MIxt

WZLAREDP SRS N0 72,

I/, avTFFRAME

g h7zH0a 3y NABEDNIEL L, #I2 revert &
N7 — AL WEMICH - 72. unknown % & A Tz
reverted 23 v b XA v =TV D—x R 8 II/RT.
4.3.1 Revert Sh/=TIEL S DMHE
Perez-Palacin 5 2%E 5% L 72 AR S D58 2 W T,
revert D THONIZAFER ST I v I ED LI RBDOTH
LPRE LR KHE L IRT.
THED & DIGFR
AN S & T revert I3 v MIIEATIINT X =7 |2FF
25013 %, ayTFAMPETVEEDO LS S
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EFNEECERDS PNz Iy b2 15 1hE 4%
BAFAE L Tz,

AN & % & reverted 23 v M TUE, 10033 v b
D) HLREEDERDPEE—HT LT — AR 1L FOAT
HoTz. revert I3y PTIEROGNLG o7 ATIINT X —
FNAFIET B AMEDN S DS B W EI & 72 o 7.
TEIPSDL NIV

RHENPE RGO LA SN2 3 Y b 3200 TRTH,
ARHENPSOLX)VIE 1L THDLEHES N, g, 3
IV M AYVE=VIIAENEDF - - F2ELLDEH
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% 8 Unknown % & reverted 7 3 v k

Table 8 Reverted commits containing uncertainty.

PARSZE S/ a3y b ID

revert 23 v M A vt —TD—H

17548b

android/frameworks-base | e4e667

android/frameworks-base

Revert “be more robust with handling unknown sensors”
Revert “Treat UNKNOWN tooltype events as Mouse events.”

=9 NTEHMET D revert 23 v b
Table 9 Revert commits related to bugs.

AR/ 231y MID

revert I3 v M X v t—TD—H

android/frameworks-base | ecd302

mongodb/mongo Tb9fed

Bug 6357880 has unknown causes at the moment but this change is the most likely candidate.

Unit test is failing on buildslaves; counts of records for indexes may be messing things up

RO RE L2 EDHERTHL EEZONL., WE
a3y ME, IIvFICRESINAESTEBR SN TV S
v N THL20, BHAIEN TR WAENPETHL L
NV 2L EDS OB L B RERICE o LRI S
b, F, AEPESEETRVERAMI STy PO S
HOMEPSEI L TVBZZD LNV 0 DL Db FELEET,
ARID7 = ATEAEPZDL NPT RT LI ho72k
EZHND.

REEHLIDMEE

AiEPETHLEHI SN2y b 3209 B, 30
thoa 3y FPREETRTICEBN LA ENLSTH D L
SREENT. BRY 2RIV TIE, kA L BN THA
HOBRIG NI,

/i

a

/i

WZBEE S HAEN S T3 2 7%#&@&7&%@
TH 5P IAER, revert I I v MIETIVREEICA
EDPEDHEAET 5 D DL L, reverted 2 3 v b Tl
ATIRT A= FIIAREP EDPGFAEL TV B Z LD
ZEWG oI, e, EBbHb0a3Iy MY, TR
T = RN e VT2 O R ET AL EHE L AE
FELTW.

Revert |

4.3.2 FHEHI XTIy bD Revert MR
Revert 2 3 v POWNEIX, NZIZHT 2005555
DTz, £6D2BHF 12427y b A Y E—THIC
NTID g ATz, F72, revert L7ZEHTIEI N D
JRRDSERTZN S E VBT NTEFESE-aI Y M E
BOWE LIy —An% L R, BARBIZER 9 1IRT.

AP S 23y PSED X9 T revert S AL72%
FHAS L 72453, revert I 2 v N TLEINZ DB K DSAHE D
THbH7:0, FOMILE LTrevert #f7-720 ON%
CHAEL, reverted I Xy M TUEFIF I L7233 v
N DRI revert SND T — AN W LA o 7z,
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THMSREFEIZIV -

“fo- o]
'fe- 9% > 'ﬁ >

(1)§3~ v NORE%E QRNBEDOI— K%
WREXEALR (A—Kfb) EHELEEEENED

2 F—TFra—-74 v IHME

Fig. 2 Overview of open coding.

BFEORHERT
ERTHTIVEEDHS

5. RQ2: FEEHN S EDL D EABRTHER
nTunwasnhy

5.1 Stk

FEEOV T I 2 THBIIBVTED L) AN S
BISEE D > TV A DPANE LT 7T A LT, Bza)iotc
AHEDPSHFLELTWT, EOREP SHEELMELRD
PEMBEIENTEL, A ENPS L Voo RELIE
YD 3ITHT LT, AEIPSE)FLCERALAY T b
Y T RBIZOWTORERIMITVWR T b tEZ LN
L. FIT, KETIE, FHE,PS Lo METEARIC
EDX)BMEOELSTHLONEIEIRT 572012, T
NEONEIZOVWTHBRGHETOREZIT .

5.2 77O0—F

3.2 Hi THI S L7z revert /reverted (ZBE L 7o AN &
Baia Iy PIZOWTIETRT%, revert/reverted 12
Do TV WAEP SBEM I I v MZOoWTIET v 542
100 7% 0, Sroxfg e Liz9 2T, ZAMED S5H
I3y MIOWCTHWGEZ -7z, 4, A—7 v a—
T4 27 B ® HOTAMEP S ONBIZOWTHEEIT) .
FEOMBKAZR 2 1IRT. £F, IIv FaAr O
NEZ R LECHALZbD (a—F) oL, o
ZZHNED L DIZOWTHIAGDLE, FEAICHHTEDITS
ZETHTaYE L F2, TOBEETARED SR
IV MIGBREN TV ENELAHEN S0 E ) POHED
1o 7.

HERASEZATORS, 23y M Ay be—JI0EPN TS
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F 10 AED» S BRI I v b OSFERR
Table 10 Classification results of uncertainty commit’s candidates.
AT T HT T revert 3 v b | reverted I I v b revert/reverted (2
EboTwiwnwa iy b
HRED AT 0 7 13
BIHLH 72 NES DD S B
s 175 B 0 2 2
INT DIRE DA 11 16 29
NG LB L A & INT DA 2 7 10
INT DASIED AT 7 2 5 6
BEPLEII LD AT 0 1 3
PR T OV TORGED S .
IR ik RBLEORR 1 4 14
T3 TV e 3 5 4
BHNEIZ DWW TORFED S
s ¢ REABMOT Y 0 5 2
O— FONFIZEY 5 AR S 0 2 4
ZOALDO A & 3 4 9
TR S TIE 2 1 5 4
ot 23 63 100
11 £H 7T OEARB
Table 11 Examples of categories.
KR, ¥ HT T FHaIy bOAIy AV E—TVO—
) . KD AT be more robust with handling unknown sensors ...
BISH 22 NE DA S -
- WAL GE /N PN ... Reject ambiguous positional projections and updates
52 DA DA Bug 6357880 has unknown causes at the moment

NG LB LA &

but this change is the most likely candidate.

INT D BN

The change broke SetupWizard and probably other apps

INT DISIE DA D

... Add logging for assigning home stack to non-home task to track

down bug. And maybe fix bug ...

TR 2SI DWW T OAFED &

BIEPSLII R 5 27

.. which is additional complexity and risk.

RBEROFER

... It might be useful for processing touch events over “desktop”

in freeform MW mode.

LHENEIIOWTORFED X

53T TR

... The existing spec is unclear ... , need more clarification.

AEABINO T REME:

... This may break some apps, we’ll see how it goes. If it is too bad ...

I — FONZEIZET 5 i &

Note the interpolated values may differ slightly from the framework ...

M TR E AT L CTHRT & TV AR WIRRER O
EWVS ENEICER L THHELE. &8, RiE»SO5H
121 2 BT L7z, Perez-Palacin ® OWFJE [9] AFAE L
TWVBEY, TNEAEPENREZICHFELTNT, ot
FHBTETwAWwDy, FLTED L) RMEEORM) S
BOPONWTHEEIT- 20D THY, SOORHENED
FONCHTADEE IR L LBDTH 5.

5.3 #ER
AHEPEBEH I I Yy bDH B revert T3 v b 231, re-
verted 23 v b 631, EHH5TH RV I v b 100 i

DWTI Iy MIEHEEINLIAHELSIIOWTHR S E Y
1oz, HEENTAEISHEHII Yy bOAT T T L

D% 10 ITRT.

I3y MAYbE—=VICBND EELAHL, S % 5 FED
HTTVIHET LI LN TEZ, T2, 20 H 420
AT IT) TR THTTY)ELTESITH»VA T T
RN T A 2 EATE, EBRIIAEN S 72 R S 7
AHED SR I v MIEEKRD 94.6%TH -7, Kim LT
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I, pEFEELTETaIy haxy bEa—MLEL,
PZHNEDD DEMAGDLETNLL I ETH T T 2K
L7z, A7 TV e THF TV ICHESNZII Y O
BB E LT, 23y haxy bo—#%ER 11 IIRT.
DT, £h7T)ICOWTEHIICHBT A L & b1, FR
KT BEEERAT) .

ISR & BEE U 7= AFED &

COHT IV, BIAMLERICE DL 2 A HE, S S EE N
b, BT HTT)ELT, [RADOAT] & THIFERD
B 2594, ZOh 7T OF s LCTld revert I3 v
MIZIZZ DNBEDATED SIIFELE L TV WA, reverted
I3y MIEEZASNIABEOREN S THASZ LN
W2 A, FISMLEIZ O W TEPN TV D AL SIE, &I
revert SNTLE ) REMESHVEE L AENSI/ZLEZ
5.

BT HT T RN AT NI ATIBAE» 7233 v b
PHEENTWE, ZOFTHTFIT)0a3y NONEIE
FKHID AFNOHIEEAT > T D, Vi B EIFFLIE % 8
MLzl wvozb oSl AbNrz. Tz, AMEPIER
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DU AV /2F =7 — Fd reverted I3 v b 7T
~NC, revert TZWI I v b Tl 13 A 12 428 unknown
THbE VST HFHAR LN,

¥ AT T [WIRERER] 121E, H5ANICL-
TEDL) BIFEHENT EDODDBARMENZELTnDE T
IV MNEGHELE, 2O TATITIOaI v FONRIC
&, HBH/35 = DA L THHMLELD T E T ewn
72012, REVWHREDL ) IZLh D0 DBERTH L Vo7
WED S DB L Tz,
INT ERRE L =D &

INTICBR L IZNEDORMEP SR HEENTWLE AT T

U Thb., NTORMK, w8, BIEDE DG DA 7
DPTIDOOHT AT ITVIIHhrNTnE, [NTOERA
WAFED] IZEEFNTWDL Iy ML, GENTDEAEL
TWEDPEhERnEVwsZNEDII Y MG FENh
TWb., [NTOZEPARE,] CHEFNTVWEI Iy b
T, N7 & - TIE L7 REEDONE R B R
ML VoI PR EETNTVAE, [INTOBENR
FED] TlE, WTOBENTELZ2S Lk, TETw
ZTUDL LNGWVEVSZHEDT I v PSS
nr.

AEfEH L7257 — % £ v hTlE, revert/reverted |2 BIER
LTwba3Iv b, ERLTWZVWII Y FEBELIZBW
Th, BRI IVEGHEEN DT T Lk o7z,
F72, TTHTT) T INTORRDIAFED | 7 AFED
ENLVEVIFERICR o7z, O T T)DREITNERN
MNP ED, BB 2WMEETCVBHENRDHVARED D
DEENVZD.

FROEERICDWTORED, &

FFEMICEERMBIED 72D IZE) 7 70— F |2 L B
DVYFLE ENDEPE LNV EWV ) NEORIMENERZ D
HTINIEEENTV S, IERICHES S22 L
B h, ZOBBIESLEPD LNeWwE o ZNED
SOV THTTIO BEVLEIZRLY A7 ] I2&F
NTVDLRENPSTHA. T2, bH120%7H7 T
O [EBELZOSR] 1213, MoEZEFEIBENTVEHD
MY LNBZVEVSTERNEDT I v MV HINTWA,

BISV) e N DA S L FFRIC, revert I 3 v MIKF
L reverted I 3 v F2Y% {AFEL, BRIl revert SNTLFE
MR VEE R AN S TIE W EEZOENS.
EERBICHT 2 D S

ZDAIy PTATo LEEAEPA T ThHLHb L
N, FireslEsEABLTLEs b LW
VS TENEDREP SV EEINT VLI T T THA.
FTHTFTVO [T RwWa ] Tid, EHLL
o 2BEE 2 SO HEF TG L TV AR nD TR R wnhk
Vo NBEORIEN SHFEIN TS, [REAEBMO
RN Tk, FOa Iy NTHCN T REARLTL

© 2020 Information Processing Society of Japan

FolhblnawnkwnoaIy haxy NS A
L7
d— RORBICEADBERHED &

AIvIBTRT T LAOWIFNPEFETE TRV
B, BHEDIE L&) PHIETAST & e WA S 35048
ENTW5S,

SRRB A AR

10 T, 1) AE»SERa Iy PO revert I 3 v
FCTHDH LD, 2) AHENSBERM T I v b HD reverted I
IV R THBDD, 3) revert/reverted IZFIH > TV WA
MrSFEHII Y b, O3DIFTENEFIUSFLTA T
TG E o, SRMIC3IEEO Iy MZBFELT X
) BRI SR LA 28, revert /reverted |ZHFEAY 70 B
MR WHHE S Bl s 7.

AT TVRNTHRLE [N L 2NEDOAFED &
B, AT3% e A T T LIRTH L CHFAEL, BsEE
WMERLHEDPR S HVNEOAHENP S TR VP EER
ONG. [NTIZEE L NBEORENS ] OF 7 I 13,
EDI Iy PRGIZBVWTHRATHY, 1) DHEIE 23
T 15 1 (65.2%) 7%, 2) D¥arid 63 fh 28 14 (44.5%)
75, 3) DAL 100 R 45 (45%) 3T DA T TV IS
SHEENTWDS,

BT T BN ENEOARHEIS ] & DR ZETE
WZOWTORMENS | 1E, 1) D revert T3 v MIXFL, 2)
O reverted I3 v b OEDE L, Hilrevert SNTLF
VEBEDB AL S TIE VR EEZOND, 1) D
BAE 23 1 (0.4%) 75, 2) O IL 63 14 4
(22.2%) HZDOHFTVIZHFENT WS, =B, 3) D
FIZ2WTH 100 32 (32%) A2 DA T TV
HENTBY, revert OFMIZH 0D 6 TEERARMENS
THbHIEIZEDLNIER WD, 2% &b revert 23 v b
& reverted I 3 v M OXFILIZB W T ERDTHE IZHNT
W5,

HFT) [EHENRICOWTORENS ] 2SN
BRI ERBNICE {1d v, M revert /reverted
DEMIZX Y ERPASNZ. 1) OR4E1E 23 b 31
(13.0%) 2%, 2) OFAIE 63 - 10 1 (15.9%), 3) O
12100 i 6 1 (6%) 2O FT)ICHHEENRTW
L. [BEFHNFIZOWTORIEDN S| 1 revert /reverted A%
b LR H D vz L. ERERNEIHEEDSH TR
WA, % Crevert L7210 revert SNTLF o720 50
BEMED D 5 .
ARHENSIEEDDON T T)IIHET A L TET.
BIZDTF D 423 EETH 5.

o HF I [NNFIZHELZHNBEDOAIEN S| Ao

BT IT) ERTHEAEL, HEEZHKTE
LHENPROECHNEDOAEN S TRV L E
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ZbN5.

o 17T BN ZLNEDOAHENS | & [T¥ki %
BHEIZOWTOAENE] I, revert I 3 v MK
L reverted 2 3 v O {, I revert S
TLE) BREOEWAE, S TR EZVWALEER
L.

o BT I [EHENEIZOWTORENS | 1F, HF
HJ1Z revert/reverted DH M L ) R B AH SN,
ZEHRNFNHERE DS FE T W & 1214 T revert L 72
Drevert ENTLES7NTAHADOTIE VL E
ZbN5.

6. ZUMEANDERE

6.1 IERBEZLYMENDER

RQI T, V7 b= T7RBICREREREYG 25
REENPS D1 DL LT, THENPSIHED L ) IZ revert 2
BIboTWbEDPEHE L. SHOFEAETIE, revert 2
Iy Mereverted I3 v MEMRE L, EBRICER SN
THEPSIZOVWTHRLZETY 7 by 2 THEBICKE &
B R 52 5 S oEm e L7z, RQL Offf & L
T, revert 23 v N TIENT DR RDPIANENTH 7280,
FORInE LT revert 47- 720 D034 £, reverted I
2y NTIEBASIE L7232 32 v M AYRIC revert SIS T —
AL N LD o7z. LA L—J7, Shimagaki 5 Off
7t [10] TdH, NI ORAR—WFH 2 KFIE % &% revert D
HNELR o> TWAEZEDPHHL TWAE. SRIOGHEEL
0SS TH A DIZxf L, LIk [10] XM 7 by =27 %
ERGHHRL L TVDE LV ERDTHLHOD, HHIC
MDA S 5 OITBBRZR . SCHK [10] 134D S &3
LIZLTWERWH DD, revert DEFE L THHED S AP
HELTWBIREHEIEEH ), TORPIISHZOBETH 5.

6.2 SHEURLMEANDER

AR OFEIEGFHTTIE, 20D OSS 71 = 7 b 234
SRR E L7z, Lo L, EBRICHBHE 21T o A D S
& revert 23 v b, reverted 23 v ME 42D 0SSV
R PJICLPHFEL T RroTz, F72, 0SS 70y =
yhZEDa Iy MERTAS L android/frameworks-
base D I v MEAIERIZEL L, Ty NITAHL &K
DR 6EE EDOTWDE, E5I12, 4 ECTHHMAAEIT- 72
a3y 33D B, 28 4 android/frameworks-base
T 27 FOLDTH AL, 4, revert IZBHHET LA
Mer SIZDOWTHD D o ZHAA =K 2 b DT% L,
android/frameworks-base 7H ¥ = 7 +EA DM TH 5
WREMEAHIES 5. 41, 7T— % kv PEHRLT I LT,
SO AL L 72ANHE D S AT D W THERR L 72\,
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A S OFEZAT I B, AP S 25T 572001
WMATHCTHWITRENED D 5 L Vo MEPFEET S, FE
FESAT & LT, OSS OREERED b AN S 12OV TH]
Wrd %25, BASSIEREICIZBHSERF ICBSSEDZE 2 T2 &
WETRTRBENTVD EIFRS vy, A0, 5ATICida
Iy MAvE—=VEHVED, IV b AvE—UD6H
KENEZT0D LN —BITHAMN VT — 2 b A
L7z, 70, BRHAREDPR OV TV ARWVEEIZOWTY
Rl EhTww, 2F Y, 221 HTHI L7 Unknown
Unknown \ZfES A2 AFEN SI2DOWTIE, FENFTETW
v, 4 BOHBGRAR R D, TNEPEOLNVITFXT
DAY MLV, DFY, AREOAREZEHEL T
%IKEE, Known Unknowns DARMEN S LR 252k
WTERDPoT.

6.3 AWHIZLMENDER

RQ2 O BHGHEIZOWTIE, O EDOTHIC L 58
EETLUEDNHDL., LELEHNS, SHkERIEIERL DY
7 by THRBERERESCTREELZZNETIE R, &L
AT BEMNITLNEE o TWh., TBIVH LREAD
AL DITHET SN\ 2S, G ROGHTIT OV TUI Y 4 ff
BPESNZEEZEND.
ARIOFZFEHHTTIE, revert T3 v b ORFETHEE LT,
T3y M Ay b=V TAIEREHICE Iy F U 7%
A7z, 72720, git revert Z Vo2 b I3y M X v b—
VOBEERAToIZEAER, git revert b TIHED T
IV MNEITBET L) BBIERT - 2B A IOV TR
TR H L. Fo, BEOPIETOTIER L,
HAICHEOER 2 I RCLEHFET LI ) BELXT 5
ELHY ) DD, TN revert & FNIHBIEE 1 2
SV MIFEEDOTCLESDBDERLELUREMDL D 5.
DL, revert A3y PELTHHELAVIIY MR
Y ZIZLCwLHiEErH 2500, Filko HEHGHED
WA LRI, OTHERZO D DIZD W TIT Y RS
BoNZLH L T b, SHERO S5 7% 5 RER R
DWTIEAROBETH 5.

7. FEH

AL TIE, 20D 0SS UARY FUDIA Iy Ay b—
TVESHIRE L T2 O0MEREL LT, EBEO T
T FNTRETARENSICTOVTHREL .

ML ORERE L LITEZ LN DA BOMIEIREE L
T, WBUEEDE W [N IE L 2NEORFEP S | R,
revert S5 fERRMEDSE Y [HIFMY 2 NEOAHED S | [
BHREFIZOWTORENP S| R EIZOWTE 52D
T 217\, SIS ORED S L7 Fs T
EREL TV EREZOLNS,

BEE ATFZEIE JSPS BHFE JP26240007, JP18H04097
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