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Abstract: During software development, developers use third-party libraries extensively to achieve code reuse. Due to the dependencies
among different third-party libraries, the incompatibilities among them lead to errors during the installing, loading, or calling of those
libraries and ultimately result in system anomalies. Such a problem is called a dependency conflict (DC, also referred to as conflict
dependency or CD) issue of third-party libraries. The root cause of such issues is that the third-party libraries loaded fail to cover the
required features (e.g., methods) cited by the software. DC issues often occur during the download and install, project compiling, and
running of third-party libraries and are difficult to locate. Fixing DC issues requires developers to know the differences among the versions
of the third-party libraries they use accurately, and the complex dependencies among the third-party libraries increase the difficulty in this

work. To identify the DC issues in the software before its running and to deal with the system anomalies caused by those issues during
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running, researchers around the world have conducted various studies on such issues. This study presents a systematic review of this
research topic from four aspects, including the empirical analysis of third-party library usage, the cause analysis of DC issues, and the
detection methods and common fixing ways for such issues. Finally, the potential research opportunities in this field are discussed.

Key words: dependency conflicts; third-party libraries; software ecosystem; dependency management; API compatibility
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PR, AESEBRINZ ) commons-httpelient:commons-httpelient:jar:3.0.1, A X} IOException BH17 3R [HI{E 4 0 )4k
FH. 24 closed IRy False i, HR[EIME O 28k A4 T 481k, 27T & N A% NI this.closed AR A4 True I, AR =
T EEASA AR 257, (AR N False I, HAE R HA W B 2R, XFh 27 AE L. Rl 005 2 Fhph e
L
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WiA-mahout—0. 5 FFZE (/T commons—httpclient: commo ttp .
public ProgressMonitorInputStream(Component parentComponent, Object message, InputStream in) {
super (in) ;
try{
size = in,availableOQ; //MIBAH] available J5i%
}catch (IOException IOE) {
size = 0;
}

monitor = new ProgressMonitor (parentComponent, message, null, 0, size);

} .,

httpelient: jar: 3. 0. 1

public int available() throws IOException{
return 0;
1
WECHT & commc tpclient: jar: 3.1
public int available() throws IOException{
if (this. closed) {
return 0;
1
int avail = this.wrappedStream. available() ;
if (this. pos + avail> this.contentLength) {
avail = (int) (this.contentLength - this. pos);

}

return avai;

Bl 6 TS AR AR, (B ETE SCR AL T 2RI SE B

43 23 3: B

AR A 1 4(c) Fow, IEARRSANEE = e 2 Ry & P 5, & MIRAE D H da i 11T M B, RIEA N,
5 = 7 BEA L 5 A 1 A R A 00 %7 9 LA R R iy 44— S5 LN 2 i 4% — 30, fun SR F AR N 5 = b x
WERELME AL B C, ATEIBITEFE R NS B Lt & 76 58 — 4 FF lib_x H 2. Wi R ULh I R N 53 B
SIAAETH 28 Ay B 5k C A U, W R Gedn Rt B2 R Sl B 5 sl . PR 10 B (45 FiE
B INEBNEIFEPAT R, U0 5E B B i & A2, DR sE 5 I 28 = e vh e K, 2R A I R N B 12
{0, Btas HIER.

B  IR  RER I — AR I U, AR 588 = e e T A RIS, B2 B LHEmMgR S
=7 FEBR AR, IR SO AT A IR, BRI ARS8 = 5 R Ay W AT T B, S B
FR BT A 53 SR 328 A A 2. 0 G 7E STORM-2382 16 ¥SIefy d537 (¥ Storm 43 H (19 1 7 R4 © 4 M Logdj
Y148 T slfdj+logback, sIf4j $24t T i3 T H logdj-over-sifaj, 24t 5 Logdj s MR MZEL ML N, HEKE &
sIfdj (R 9280; ZEAKHS T Storm () TREHH ] Log4j, L org.apache.log4j.Logger, SZfn$k 2K /2 logdj-over-sif4j
e AR 4 2, ST BT RIK
44 N 5

RS 98 % P R A 50 =0 P 2 T PR ST A2 75 %2 2 20 AT o7 BT B X
PSR PR S A B S S R, 4l Arth 25 A U5V E T Debian H1 RedHat H I 5 1) 1,
W TR 20 oA U ) b o . L E B B b o, DU WAL A 2 ) (A8 L4 Wang 25 N UOS6E T
PyPl A= 25 Z 45 T IR 11 5, 84 L DAL K1) 93 Ay S o R 58 397 7 | 1) 5 A B 52 AR M BRI 5 0 (1) i 5. LA A 9 43
SRR F BEANTR], AR ph S SR PR K 43 MiT AR HR FE4s JE St L, AR AT SCWESCHEAT T V40, 159 30 b 58 J DR 45

5 =7 ERBURSEEIEAL 75 5%

BRI A 3, AT 2 R 3 A T A SR ) A AR DN TR A SR SCRE AT S . A% SRR H A A

© PEBEERKCEIFR  htps/www. jos. org. cn



B 5 B = RARMT R PR R 4R 4649

PRI b 5 J5L BRI 288 31, KA 7 VR R 4 A 3 28 R RRAR PSR BRI v B R AR R AR Y BT 4
FRIN SR I T7 V5. B i ST AR AT B S5 X LE, JF4h H— S8 R .
5.1 §tXTEE =7 BERR AR 75 3

X7V TR h 5 W) REBEA TR I, - 2 xR At v 5 () F A 9 15 A 2. PO HE RE BRI

EVOSUITE™ & — AN ] Java i 75 FOJTUR T L, SRABUEEE (GAY g5 5 1 H AR A4 el I il 4. 4
M 5 1) R R L AT AR A AN AR R B =0 R R, B VR (K S B A A R T8 I 1 s SRS IV bR A D B
A SOB SRR 5 bR 0, I 2RI R, 48 T 55 = 07 PR U FH 532 Atk PR 4610 10 A o, i v v B8 = B 5 3 ) v
SRR FAT R RN . Wang 25 A U7 HL ) RIDDLE 36T 00, Wi S I 28, Sk dioe R4 )28 1k
HEAT IR, KRR AE SR T EVOSUITE ()26 T8 &R 115K 0s, 503k T EVOSUITE B4 s A, LAl i 6t
TS ) 5 (R B AR AR, I M 5 ) T 5 I (K M AR BR AT B, DA AR v 5 ) S 1)
2.

Patra 25 A\ UM H1 K ConflictdS 41X ¥ 2 JavaScript ¥ 55 w0, BT 55 = 5 )28 4 52 [ 104 R i 42 23 1) S 204K
SR 1) . 3K ) S HH I, 2 pR AN IR RS R — iy 44 23 [ BT S 88 4. Conflict)S 1 J63h &b a4 S AN 28 =7
PEE N4 R 4 8 R A B, 25T R 4R 5 NI B EAT UE AL, ConflictdS i 5 5 AAR [R5 1 P 2 S Bt ph 52
W, b T A R B, 3D B R VR AT A, 24 BN T VR R I ASTRAT R I, 4 R % )

Wang 25 A\ PR ) Watchman S — ML PyPT 2B R G 2 19 T B Tl e AN 55 = T FERY
metadata (JUEH) HBEAT) BEOLSGIRZR, o i H A A B8 — 7 PE AR S S 2 AR A0 8 0% ZR IR, At o 2R TR F 92 B
UL R JCHE, B AR SR =I5, 1 S A A AR AN Z R AR OC R, G R AT Sk 3R
I 5 S ARR A 1) 28 =07 . SRS OC R B P AT 2 AN 4B i 1) IR0 A, B0 22 A R IR AR 1) 28 =7
JE; W HAR NI AR &, X2 TR 20 R W AR AR OG R BT VL 4347, 35 4% Nl 22 TR 2 SR AS 46 2 75, F A7 AR K
ISR

Huang 25 A U238 b 4347 300 ACHS i #8 AN BER (0 58— 07 B RRAS, S35 L vl ARG 5t nf 5 i AL 388 17 BT A A e i
AR ERR AR, W AF — AN EBAT RRAS UG L, 43 M I S8 2[R RRAS 2 15— 35, W SRS, A A0 B T R RRAS A — 21
W R, AR A BT R M AR R ARG DU I 45 R, I D sl i S, AT A O HERE.

Mancinelli 25 A "V ) EDOS S T B R 773, 0 45 =77 8 o (MO 5% 56 B BEAT ABATT, H5 55 — 7 PR I
] 2 2R ) AR A kg 240 SRR 1), 2T A S A AR T R ARAT (5T Linux RATHR-rpm F deb) 5 =77
VIR £ P, AR 2 TR 52 HE IR A2, v 77 R A R 58— 07 e I e 1k
5.2 §tE=HEMAR AR A E
52.1 HEARKITIL

TXZR AW T7 VA Ao e H A AT A (il OGR4, U 5 R RA—BUAT 8. X — 28 7 vk,
BV IE T UTIC 1 AR, S LEANIRIRCAS 56 =05 PR RIS AT 25 3, slob 000 ) 07 v K M Pl sl B vt AT
FH G ZR IRDRT E DT B HEA T A0 5 i) 758 G

Foo %5 A\ P H (1) JTEXPERT & —Fh H 8 Ak AR B0 A iy v, e SEBL T B 0 MR 1) A QD 2 55 3R,
FORZ 0 AR T30 BV, 3l 5 28 S0 A6 p 3 AN RD 1 SR AR R, Jl i i 25 40 M7 120 A 22 22 ) N e
ANHH I 0 i N AR e A 2R R LA S I T AN [ AR 1) 8 =7 R RN FH DG R AN BAT .

B S ) R WA 1 B — e AR BT 3R, BRI N, JF R A 53 2 N3 00 A R SE B AR AR A
18 5 1 AT A TR 1 25 44, B BB FR IR IS ATAT AR — 80, BI 55 3 745 w40 ik 5 1) 801D 565 2 P e IR X
Wang 25 A "SR U # SENSOR A 8t A% S50k A i APT 2 ] (1935 X h5€. SENSOR 4 46 M EACHL r H LA/ o)
(PR3 BR BORT APT U AR LS, JERI A E TR M3 28 Se b R APT Z3i0ih; 25T GUMTREE™ A0S 75 2]
(AR 22 5, 76 410001 22 00 BRI SR P 58 APT %) . SENSOR Ak M (R h 58 AP ) ] A 45 S 803 U5
SENSOR J7 44 25 Sz 461l iR I iR 14 5 EVOSUITE®™ g £t e, A= il ik P 46114 58 fish 2 4 % (R - AP, JF:46 25
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EATFEA R A AT R 2 i — 3L

Ghorbani %5 A\ "2 Hif) DARCY §15%F Java-9 FF & R, e VRN AR 5 1 B 1) 1. 2. DARCY 4 5E F in
B 5 A W AOBEAT TLEC T LG, RIRAN— B 0, IR 45 TR RN D BRI A N 0 4 55 R ARG 73 A H HASE HT )
=TT BRI 5, S BUR T VERAT R L, 5 BN AR TT RN 75 3K, PR AR BN AR 75 B ST A

PYCOMPAT!IZ FH 2% 43 0T (11 77 12, Rl bh 55— 7 o APT S 25 2 POy MR vk 5 1) ;. ELAASR 3L, 2 T
T ER APT 3 iy 4 F1 2 30 iy 44 5 RS ) 1) 0. LRSI 23 A /N B 36 1 B BB =7 FE R i APT U R, 4
APL {5 205 BTGV T B 304k IO, SR AN A0 6 I H 45 8., A g iR R . 26 2 B Bk AP AR A
SN, IR E K Python YR SCAFHAT S 7047, ML G TR VA (AST), 3 Jf; AST LASRAFHESE & LY APL )
W, BE T s SO TR AR U RS A6t APL )T A, 218 T ik 6 APL 58 (o0 v 78 (1 ARORvh 5 il .

Foo % N PNg B AW T R A 58 = 7 EAE TR, AT 51N T AR PER APL (734, S8 ok g e
JE R L, R Myers SOEEREUH AT G FEH APT I ZE 7. 00 T IRCA I BE L4, 7T Re EEEBRIR 2 /M As. Bt
HARRANHIT AR AP 22 7, BET1S B A W 22 S 45 3, IF 45 -G 00 F R A T AR T AFRA T 2. il
T AT B SCA, R S B B 2 B RRCAR AT HE A, 2Tk DTS 44 R, 0 TR S A PRt R AR JEL R AR, AT 16 .

Wang %5 A PHE 4 Decea 33320 FEAR 0T LI AS (41 pom.xml. build.gradle) 32 HUZER AR, M4 AR R
IS (JAR BEZESC ) WU B ZE RN, 5 B 52 B I (9 28 =07 e vh (M i T sy SR I8 5 =07 g
WA T, 5 IE RN G SRR R R T AT 6 EE IR, 459380 7 v IR A AR PURI AR 5 i 2850 ) ) I, AR A AR
(WA B DLVE B fE e 55 20, 9 IT RN S gt
522 [HEAHKTTIE

B = BERCA IR 2 S T2 = BT R BT R R, APT A i) T B DA R SR =T R RR A
W FH AT AR, =TS RS BB S B I 0 PR #1203 il . A S b A28 ) 58 = 5 2 APT 2 1 1n)
(R AH SRBIF 1A, T A Ay A U0 v 5 ) R 1k 2 2% 1 sl 8. LA 55, 88 = 5 FE IR AT s, v LAS B T
RN R T T T 5 PR A RROA 2 B) 22 S, TS 2B 2 RARES. 24 T RN BTN 56 = 07 PR A iR 2 3L
(1A 1 5 ) LIS, 1] A ] APTwave™ M5 HiMal> Vb BUBT RS (6] APT SR AB B0 AS i 350 H RS, 95 il A
W FH 1 0 2E s Bl T A T, 1 S B RO RN B S A 5 7 PERRCAS, {# ] NoRegrets™”
NoRegrets+™*), Ponomarenko 25 A\ ""'Hil Lamothe % A\ 142 HH ) 503k 08 T HL, F B AN AR 1) 55 = 7 vl APT St
AR, JERAFAN) APL A5 B, HBY RN A PG S AR, i G (R 58 1] 30 b A 15 F 17 00 TR HH 30, [ I
DU S 7E KN TRIIZAT 5, F2)% B Ttk bug BAMIBE, SEBCOREMTH R R IR I RAN )58 R IR R 2.

BRI JURI R DR R

Meng %5 A P HL ) HiMa 35T 17 52 O DCAC 7 7R YU RIFRAR Java HESE (K] APT 375

Hora % A\ P H K] APTwave A& — 56U AL RN, SRAIERES APL AT BEAIERS (K2 T A 5 HiMa 1A
HAET, APIwave R YGRS, T LARER APL RUURATRERL. APIwave HHPHEE M, 56 1 #5502 FUAL F T B,
FMAFAEAE VAT (1914, GitHub T H ) 350 H J s AR5, St APT 5048 122, JLrh (048 5C T AP AT BEAT
TBINMEE, LA AN G T 028 APT (WA 9] R B s 265 2 3500 00 K SRR 110 75 A 50408 4R Y T 45 R N
. HTE PR R A I A — AN TR AT S (R P AN R A 2 B] PR L. APTwave 5 HiMa 28 =7 FERRT LG, W] L3S B)
TERN GPOE T A RA [0 22 5, dE Mol B CR9ARTE. 4 IT R N SLIHG 28 = 5 BERR AR 1R 5 3 1) gt v
SE I IS, AT LA A b TR AR A T RRCAS Hh = A AR B 1Y) AP, SRAS eleAS st 5 AQRY, 3D hiAS 13 FH (R 1 0 2

Ponomarenko %5 A\ U7 H T —FifE ZHEBIZR BN . AE M T2 AE S 10 @SR =y B i ek
e R 7 . TV R T A M AL RSO AR A, SE AT LA i B A AR 1 S SCA R SR AR ) B R 44
I8 S, SRIGIE 7] Ji5 AR ) L 2 T RN kA8 PR 55 = 5 PRI A T 5, PT R H B RR A2 A3 B AR i
ST R e T2l S0k, Ty AR FH T (O 5 in) e RSl b, BTl §ES AT, PR INIT R U
PIANRA IR S =7 BE ) APT @ 0 3645 XA 1] LB 7R IN (3247 )5, F8% i T bug B A B, SECRE R
SRR I TRLRIN O A5 S TR R VR 2.
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NoRegrets' & —ANENE PR TR, ] LU A A 52 55 = 7 FE S0 s 245 50 T 45 5% APT (R4, 560 5057 i
J& API (IR PEREAT XS L. NoRegrets+ "t 40 M7 58 = J7 PRk S0 A 58 = 07 PR AL I (G5 00, 1 sl I8 58— D7 PR I 5
HOE TR A S APT IO, I B 226 SO FH 81, o 25 4K 2 A a2 o

Dependabot!' & GitHub [ [¥158 = J7 FE RO MRS B T2, 42 T GitHub (3R 20 22 U, A3 R #EA il &
BVGSCAE ARAT FEAR T2 45 A7 AEAT A7 25 IR AN 22 A BRI OG- A0 T 00 38— 7 P AR M S B W A
FETRVEARUEAN S 5 I N 5 1] B, AR T 25 30) 55 = 0y g 2 IV G SR IEAT 43 #T.

Lamothe %5 A U556 1SR4 A0 7 s AR A0 58 25045 5L, % Android H' API (R38R F- 2 5 AT A . 1 Se 3 A A
Android API )T JavaDoc AT R, X REAMCRDAERE, A APL B FRAE A 8 7, B R 2GR T
TN (AN MBREEFEHD) 18 AP (K44 75 [RINHREX git A0k 126 v 4 9 A 34 SR RRUAS 2 18] 1) A AR R A8 e LR AT
R 5 A E J7 Android API SCRS Y, AN RRAS B M g F iz 1 SR B BOE 3% 456 3 RS 5L, 4 API
TR TF R At A R 30T LUK 51%-98.4% (¥ % 28 35 T (1K) APT S8t TH 25 (1K= .

53 $XE=HEZRRARNEN TG A

FHT, SR B i BORE, oK ELEE 3 Mol R (0 F A 55 58 =07 JPe 2 1) R 44 Bkl 5%) FR kel 7 v,
JERTRER SR PR R A A TE RO R e, AR 5 Rk I S 1) 8, 4 H. 50 T 22 (1 2 s 2K o) i o AT S8R, S B iy
PRI 1) 0 HE TR . 2 () 8 ) At e 7 3K TR U AT DA R, K 58 — 07 e (M 2 Bk 5 AR T J 1k B 42 B AT UL AL, DT
Wc iy 44 — SR s, MR gE.

54 B 4

R 3 T R 5% 1) AT D IR 7 Y, AR TR IR ek 5 ) R D SR BRI 2, AN 3 K R TRIE S 1A B, 1
177 5035 XS A MR I 3%, AT TR AN R 45, WG I ) . D7 vRA I % ., 35 454 o7
TS0 I, 38 ARG % 5 T e P MR o 5 SR BRI (R 4 3 2. T I R S RO T, W] DUR I LA R 518,

R3O RNITER S

25 WE AHIRE SRR (=) LioRIIN
JavaScript PatraZi \1' 2018 il el T AL S A ) iy 4 245 1) 5 BRI 58 i) 4t
WangZ A" 2019 £§W%ﬂl‘9< e P T A el kPR 48] A R 32 i A o S AR SR R
", N J; H‘wm—‘ Ay e L P 5 =)
o e Huang® A" soro FEMIRH A S, IR L%
T JERAS [ 4 AN
Python Wang%!') 2020  HEIIPYPIAEZS R G5 H RS o]

X Linux A AAT ISR =7 PR IR AR I o 5% i) REEE AT T s A B 5K

. . e ) [93]
Linwx  Mancineli® 1 2006 g iR PRI
Meng % A\BY 2012 JET T SRAE R, P ES =07 v APIAS Ak
Hora% A7) 2015 FETHEIAPIEIRLE, (RBIH =75 1 P APIZAE(L,

Wang® AP (14%) 2018 MR N GUE I 7 5 ZEEAT DLIE, HFEe R (5 R

Java
GhorbaniZ A2 (£1$5) 2019 giﬁf;g;ﬁg@?ﬁ%ﬂfjﬂ%J%i%mﬁ 5 A = 7 E R Tk
o Wang AU (BBE) 2021 HOWRRFFH SR, AR B
WHHRIR JavaScript Mezzetti% A 2018 A =T PETEHTR T S AR, A s 4]
Wi Python Zhang®s NV (ET#k) 2020 KU APITR v 4 FI 250K fir 4 5 A O A 5 il
Android#t[X Lamothe A\ 2018 T SCRYFN P sARHY B EfE B, X Android T APTH TIE RS T 41
YA R Foo A" (14 2018 Tgﬁg/[]a)\ie?—;(%?;tglfnf’ém, RubyGems’E 4 R 45 FH A
Lt Ponomarenko A\ 2012 B A RRAS 19 i M 25 P ) L
100]

Dependabot! 2019 A I HEA Z AR R
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(1) - JTS A0 A 5 i) 58 A ARSI DA 52>, WA I I 2 5 A7 AR 5 o, 812 i 3 491 e 2 A gt
SE ), 2 H i n] DO SRR S TS S R WL LR REREAS T R 5T SRR AL, 3 InfF &1 R A
SRR LS T SR FAS I 7 3k (¥ 3 R P 5 A S il AL S B P A 5 2 D) A K.

(2) MASEIN B B 40 At o 5 v A8 ARG D V304725 i, A SR WIF ST AT S AT R B A b 5 vl AUAGL DU 3B 47 W )
RIS ) ARSI Ay A P 5 ) 850 A Sl P 4970 S o s e % i A0 BRI BAA T 1 42

(3) B Xt RRCAS 5 ARSI 7 VAR A A, I 224 088 0 7 125 G AN R PE A 3 4008 5 BB MR v 5 1) . AR A
7 A TR IRE T, DS 0 LR U0 A2 75 77 7 MR 5 () 781, 81 kg A7 0 e 5 XU PR 350 I A sl Ak I 4 o 13 11
HERGERER, B4 AR F 50 e BLIE SO o 1) B8, T B0 AR A R G e ph ST I, AR A 2o B8 =
JE 5 T H SO PR A DR PR A AR I 9. A 77 V2 (¥ & B RS il A8, SE N AF 4 FR S I K.

(4) SR RRAS G FH RT3 s 20, 0 H ARt S 0=, A0 38 D MM 5 1) 850 A Bl It FH 481, % LU AE B 71
APT AR . R I] e 2 vl FL 0 [ I8t RUBS$7s « HC  SCAE AT G e ) 585 = 7 T A X0 A T 2t

(5) WEB S AIEH, B RTRORINJ7vE 5 0 A Java 35 5, HOATREJR AR, (M 98 il % LT KB R 4o,
AT RTL R G Java B S90S . KA RGENRE 2T th 22 REHC ) i, ASTERADE G 2 A8 1, BEER 3 e kAR IF
ST AR R, KA RGN AR R (0 A G 2R 52 2%, BEH AN TR, 58 =07 R A S 2 AN T I, 25 2 5
AR5 ]

B T IR 3 B A E B R SRS DN 7 vk, A AT R A [R) AR 7 B MRS e 5l RERS: DU 7 vk
FicFinder' "'fl CiD" il £ Android [ i% FA% & V- 6 SR E ALK APT 5 [ ) 78 e 2%k ) 18 MUTAPT i@
L 5AR M B APT i (1t

SRS BRVE H AR 52 1) 18 0 SEARFR FE A AR BB i, {26 T Python LA J JavaScript X #6175 5 R 7
g, T H.CAT 7 VA SE VS B MR R T 0T TR AL R ARSI H R A A A R 52 1), A
YRR RS AN B EE B, R 2 0L R ARSI RN SR i AT A .

6 B=FHEERBUARERIEESR
) R 4, RSO SR SCRR 8 I 5 N A SRt 5% Bl R 7y EAT . T I R 5 R B, AT 5
A, SRR A S S BHRE R 7RI LA . A 45 & DR R MBI AR LRI T S5 %, %
g I BRI 1652 7 SUEAT M5, W 4 JIns.
4 SHRRIFRISRR D e\ S 5T Sk

H o7 ESil BERITK Mgk AR
5 07 PE A G UAS 5 15 e SRR IR I AT R T %€, 2 TT

IRBERES ook T LGOI B SREE R A R R, fh mdome oy (1)
VEPREA M 30 H B MBI A LI S0 3o st W R AR HEAT 16 25, T LA Ao
oy 3R TR U, VAR R RS, SRR R
Bl SRR AT EE ) 7\7_}2.;%': TN ST MR LR i BT RN AT RIARH AT [2,18,19,21,63]
1B A LRSS B, s W SERRIT R R, PR A R E R
W FH e SEm
P THED, LR, Wik 5 53 Fh %
ISRUR T PRI e et I SRS R RARE  [212.18]
I e
BORTRRTEAILL o o AAHURTBIERT (08 LB BIFERUA 55 FA 55— 7 P SR HL A4
Bawrmmsee ﬂgaﬂ(‘ T 1B BUR RO (RZa T, DRI AT U8 205 HACRD [18,48,63]
52 5w > T 5 R ok

B AN 8 55 BAT 2 PR R 2 A BRAL A, (ELAR g S b S ) L 1) 7 SR RAT 2 3L [ 2 A, B85 5L
Bk (2,197 I KRB S0, 45 E SLARAN OGS 25 SCRR, 4% AR SCER 1 I Ak S 001, 18 7 AT I B B 45
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[T AR R B B 073X, 708 4 RS FRIERR B0 B COROm A 58 = 07 BERRUAS A8 308 = 5 BE R B B A% . 5 it
HACRHREAT A o, Wik 4 Fros. 11 3 28 v 7 aUE N A P 58 In) 8, 55 J5 — B0 R A 1 FH LA T 44 Bk 5 il i, i
PN A AR FE AV A 8y, R TT RN By 5 R g ey 2K, 58 3 80 At AR 48 eise b, (RISt Ft h T
RN AR g 7 R D, e n — RIS B %, RN TR,

(1) 2850 1: IRBERG &

TR, 2 R B IR MAERSE . WURAR IR RILE LIRS, AR H )8 HER S AN S]], £
FPEE 5 0 PR B T BRI T IR R S AL PR ST RE 2wl B I R B ERBE 4 B T, AT OR R T T R RS )iz
AT, XA FE S 32 1 R L TR, BREERR 2 LI R B AL, S M mr I B G A7 (18 17 IR B, (H 2 RSk
I AEAE— R M 22 57

JavaScript ¥ W00 ZEE B T AT npm. yarn. HEREERE BOHLE 0 500 B InAeRe & 55 =7, QST AT R,
] DA E AT A js RAS, DR EETIAN Tk js BIHABRAS.

Python & W.HIPEE # T KA Conda, Anaconda (JLPNH T Conda) Fl pip. A P 5 Python FAEF & F T H
virtualenv, ¥ 0] LI ML IR 5L (Anaconda 1T PN H T Conda, L5 HkR 7R, T 41| Conda % 7K). Conda
F pip PIHAT S =5 PRI HL S UL YE BE T H R Conda, JFR A OARE—NIE H o OAET, T2 22058 =
J5 JE, I 2B € iUA (1) Python. Conda A T PRUEFRSERE 55 (12Ut M, B — NS5 HR 4 T 8048 52 1 Python WA,
TERN GO 5 B R 48050 =7 e, A RIFRBERG B A, A= AR As T

Java i WIS =7 FEE P L B f5 Maven. Gradle. Ant. Maven 1 Gradle F T3 88 ¥, H b W& # T
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it CDAAAAE T A, Maven 5 IHHAT F2E0ZHE. {2 Conda 52 48R, J9RF— IR EG BN 240t (1) 28 = 5 . Al
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FREERE 28 4 R — AN H GBS B TF AR B, R AR O AR oS . B S AR R O T 98 . AR A T
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B TSI 25 =7 ERRAS & JF RN B3 48 SR (46 52 sfengs 15210 TLARAE TR B 1 (07 T AR, ml ARG 3 2%
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SRNG5S T WA ) 5 i 8, 0 3o o) AR R WA A T A 4, T DA A DR e 5 ) R, AR
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(3) 28 3: MBS = 7 e R M4 A%

WAE 5 7 A W T 75 AR R — 1 B A e s AR R — AN 38 =5 EE I 2 AN R AR A IR R i3 5¢. e s
ST B A 58— 7 R N3 B A A T TR A8 1 Ll R O RN B oK. et Uk D L, T K Z 3B L,
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