





A S @6 PyPl A A RS9I R0 0 B ki LA ok 4505

IIHT, PyVul++ 8 3 U BLAE M A A PR RAIE I RE T (5 3 BirBO), IR AOIR A £ (odmanticti) Hh il b 2K 2 £ th
SRR, PyVul++JE A W% S B IUE, BTGk L, FEsk. ke 3 DB BT
REAAAE, R385 1 B BOnl el TR 51 IR R8RS EURR, 26 2 BrBoal g8t T CG AV i B0 I b8 20 ot
K, 55 3 BrBOaT BEAY PoC Bt A i A Bt A A E— S BRI, X 3 R d B T RETF AR A SCOORE R AT, Hoh T
AR ) SR A AR AT M2t HHEAT HER DAL, DR AR SORAT W IR BEAT VR A

6 IS WV VAL 45 R A B B i v T 45 2R

CVE- CVE- CVE- CVE- CVE- CVE- CVE- CVE- CVE- CVE-
CVE%4i'5 2018- 2020-  2022- 2020- 2019-  2020-  2021-  2020-  2021-  2021-
15560 14343 24303 36242 7548 28493 21330 28975 28957 29510
ikit-
(o cryptodome aml illow cryptography sqlalchemy jinja2  aiohtt scl Ixml dantic
CVERH pyeryp pyy p ryptography sq y jinj P learn py
SEIGEA AR 3.6.5 5.3 9.0.0 33 1217 2112 373 0232 462 1.8.1
i CWE CWE-190 CWE-20 g\\g]?:: CWE- cwe-s9  “WVE cwE01 g\\g}?:: CWE-79 CWE-835
A 190/CWE-787 400 A
noinfo noinfo
2021-02- 2022-03- 2019-02- 2021-02- 2021-02- 2020-11- 2021-03- 2021-05-
AS H _OR_ -0)-
AFHIE 2018-08-19 09 7 2021-02-07 06 o1 55 o1 o 3
H B 1969 12010 7670 9353 3409 8444 6260 6914 8285 5775
seib i fE SR2BT B 81 769 6 0 0 0 1 0 14 1
Bk H3MBL
LR (LR 7 20 2 0 0 0 1 0 4 0
T LKA 7 20 2 0 0 0 1 0 4 1
B 7 20 2 0 0 0 0 0
ity
) AR 0 0 0 0 0 0 0 0 1 0

0T TR IR Py Vul+7E i 5% Y AL 7 TR RE D, A SCTE T R Py PI IR % i 6 VR AL T H
pip-audit [t HESERS (A K pip-audit —path [N, R A SC S T 3EF PyCG (133l 52 M v F P74k J7v2: (B
5 2 BrBCR A PyCG) 16 G S5 pip-audit A& —N T EAOMSC R LI IR TR 48 1R, 85 4946 2417 Python ¥
BRI H B SO (A0 requirement SCAFEE) YU SR 35X & H FTHH A S0 RS D7V, 5 00 E e B
S b JR o B B TR B AR, T R R AR SCEE IR I 52 ma e AL 3 s PyCG — &R A0St A
Bk, ASCHEINT —/N 5 PyCG BN HE 258, KA S RIS 2 BB CG it B4 4 PyCG IRRA. Y
PyCG 5B T #IFHE NS R 1R 58 = J5 FEIEAT 70 W, A SC R 51028 7 78 AR A7 X0 I WA s ¥ 6 PR IR 0L 1 0
Fras R, B PyCG*. &SI 45 R UK 7 s, LA R EoR, 2T PyCG B 4518 R i di, B 45 R i)
Python S bR AN 2 i 52 W, [FIN PyCG ¥ 7387 75 T BRIk AN B8 =05 PEREAT 40 47, BRI6IT PyCG IRI FH 25
pip-audit A7 K IR, 32 )5 B Fi ik SR B F 0 38 =07 FERCAR, 5 O A R A AR A T Bk T 9%
HTE requirement T B FE & MUCAS, B G requirement 175350, #5423 BB 4 AR AR 2R 10 7= A= J . ] 0L, Gk B 11
eI R I B VR AL 5 VR TR AL SRR Python Y T 52 1 90 L PEAL 1 75 K.

KT AFETEK Python Jdlil 520 i H DAk 45 40T LE
CVE-2018- CVE-2020- CVE-2022- CVE-2020- CVE-2019- CVE-2020- CVE-2021- CVE-2020- CVE-2021- CVE-2021-

TH

15560 14343 24303 36242 7548 28493 21330 28975 28957 29510
PyVul++ 7 20 2 0 0 0 1 0 4 0
PyCG 0 1237 0 0 0 0 1 0 23 1
PyCG* 0 1408 0 0 0 0 1 0 30 1
pip-audit 0 0 0 0 0 0 0 0 0 0

s *RIRAH L TR R IR i A £



4506 HAEFIR 2024 5 35 A5 10 49

HFFC 1) 4: Py Vul--+ 15 1 5 00070 B DTk 5 SR R 42 v 55 Br 00 H i A 0 7 2

ATCE SR T PyPl AR REE (2022 4F 7 F) #HAT T 4007, SEI RIS RTIFEAE 11 MEAFAESI R IEE
P IR TR BR B 22 A T R (e 8 B, it — Dbt 11 AN T TERAE, A SCRIL 11 A a2 Ko H
7E requirement BY setup SCA P WIRRAS, P sense-core L I¥EAT 76 BC B R FE WIS T IR A, A SCR B 22 42
R L2 B3R T PyPl B L R ST R

H8 i PyPLIRR R VA R

o CVE-2018- CVE-2020- CVE-2022- CVE-2020- CVE-2019- CVE-2020- CVE-2021- CVE-2020- CVE-2021- CVE-2021-
15560 14343 24303 36242 7548 28493 21330 28975 28957 29510

B 7 1 3 0 0 0 0 0 0 0

CVE

T k2 R U T S S SR 45 SR 52 B Python T5E (IR RS U 60 4 Y, A Sk B R AT I CVE-
2022-24303 AT ULIH. 9 T SR R U TR I S Brsg i, AR SCREBER U T 1) PyPl 2B R4 (2022 4F 7 H) AT 4 HT. Uil
PR T pillow (9.0.0) H1, pillow /& Python 3 35 % I IF MG B 22, ARHE Py Vul++F1 40 HT4L5Emm 7 670 4> Python
A, BTG UL 22 2 matplotlib FUH T AIHLAS 2% > 4 sklearn. #E-—25, Py Vul++78 I i 26 BRI BOE 32 5% i 41
a4 N2 8 AN, (5 BIsTR PoC M fil & 4 A RAIE S 24 3 /N2 52 e, (&l 11 Jiw).

pyskin
dose

sokork

ﬁ:
© U

illow l:]
5

=]

pydomywork

11 CVE-2022-24303 5403t

5 3 #

AR SCHEH ) Py Vul-+SE LT 4000 B (0I5 1) 56 W0 Y B VRAS, SRV SEIG S0 IE T 7 1A I Ak, (R /8 SERR I PyPI
A A RGO TS VP I A R, Py Vul+ SR A7 A — L6 A L. 15, IRSEHR Python JRIFAT PoC SCAFA/ D A
FER] AR, J5 8 T AR A B2 R AL R K B Bl A2 A I, AR ST 95 SO B0 U (8 R AT 7. Lk, AR
SCOT AT O 2 1R — 7 T, J7 A A B T A e B SO AT ST PyPL AR SRR T, AR TR Cao %5 A PO
X, Python AHE L E ST AT REAFAE A — 3501, BIVECER SO He I A T e A AT, sl e o i S A g £,
RAENCE SRR, 59— J7 T, ASCSREL B SCRUBET Python B0 I 43 BT T VEASRAFAEAS 2, Tl b3 ikie
1] CVE-2021-29510 73 #7 45 J. Ak Python AR5 43 #7 (¥ TAF 3k R v LR T3¢ Py Vul++[f S50k, 55 A SCR F iR
TR 4% AR BIE 572 0V AL B Python AUEH AL IS KI5 L, B Python YA AH SSARRD FAL), 3K ¥ 734 15 4 A S fft
TN ARGk SETF e J5 LLT .

© PEBEERKCEIFR  htps/www. jos. org. cn



A % @6 PyPl A A R GE09ThFI R0 0 B ki LA ok 4507

B T VR Python 23 B TH (BT, 755 AT T RABRERS AT 1N ST B of 2 ol HT I (30 &5
1), el A SO 2 S AT S AT TR L Aok i, A el 2 2 Python (455 04T T A (PyExZ3)
BEAT CG (2. PyEXZ3 /2410 Python MM 5 BT TR, SCREXS 43 SCHEAT i ™, ASCHi4 PyExZ FiTv:, il
LG R 2 AT T BB 7 SO S e SO B, 2145 2 U T B 2T B CG. AR e 3= LA 4 D75 T i) 2, e o
FHFGPAT = CG RN, FEEAFE: (1) TEFIIREAN DKL (2) T RIAT KA K CG. (3) PyExZ3 S
PATIR . N2 micro-benchmark = ELE T H A s 5 A OC R, B T RS EON 0> 3¢, BARBAT T THRE TH
AN 1 B K, PYEXZ3 ToikoxT o8 802 HORAT 75 5 A AN BR R HRAT o8 B0 S8 IR AN ) 2332, RE T E 4R AT 7
% CG.

6 ZERIE

ASCHE T I ) PyPT A= 25 AR EEIK) Python Jili 720 i [ 400KLE VP4l 595 PyVul++, 3L PyPl B RAR T
Feg s« T ] o K RUa) BT R BSOREFEE 5 WS B DA M3 Ml A 26 A B MR PR iR T A7 AE R SR ALE, 5 2 i AR R REFE 20 W
FETH A eRBORLEE 119 43 A 33 Python AR bk 0K B2 43 7 6] L 5256 1 Python I IATE PyPI A= 25 2246 IR I 52 M3
Bl PP A 6F EE S 3G, AR SCIRAIE T Py Vul++ KA 2800, JFBr AL 172411 PyPLZESREEH 11 MEAEAES I R E R IR
7] bR K 14 2 4 )l

References:

[1] Programming language rankings in May 2022. 2022 (in Chinese). https://hellogithub.com/report/tiobe?month=5

[2] TensorFlow. https://tensorflow.org

[3] PyTorch. https:/pytorch.org

[4] Flask. https://flask.palletsprojects.com

[5] The Python package index (PyPI). https:/pypi.org/

[6] Potential remote code execution in PyPI. 2021. https://blog.ryotak.me/post/pypi-potential-remote-code-execution-en/

[7] Cryptominers slither into Python projects in supply-chain campaign. 2021. https://threatpost.com/cryptominers-python-supply-chain/
167135/

[8] Several malicious typosquatted Python libraries found on PyPI repository. 2021. https://thehackernews.com/2021/07/several-malicious-
typosquatted-python.html

[9] Alfadel M, Costa DE, Shihab E. Empirical analysis of security vulnerabilities in Python packages. In: Proc. of the 2021 IEEE Int’l Conf.
on Software Analysis, Evolution and Reengineering (SANER). Honolulu: IEEE, 2021. 446—457. [doi: 10.1109/SANER50967.2021.
00048]

[10] CVE. https://cve.mitre.org/

[11] pip-audit. https://pypi.org/project/pip-audit/

[12] Salis V, Sotiropoulos T, Louridas P, Spinellis D, Mitropoulos D. PyCG: Practical call graph generation in Python. In: Proc. of the 43rd
IEEE/ACM Int’] Conf. on Software Engineering (ICSE). Madrid: IEEE, 2021. 1646—1657. [doi: 10.1109/ICSE43902.2021.00146]

[13] Hassija V, Chamola V, Gupta V, Jain S, Guizani N. A survey on supply chain security: Application areas, security threats, and solution
architectures. IEEE Internet of Things Journal, 2021, 8(8): 6222—6246. [doi: 10.1109/JI0T.2020.3025775]

[14] Enck W, Williams L. Top five challenges in software supply chain security: Observations from 30 industry and government
organizations. IEEE Security & Privacy, 2022, 20(2): 96-100. [doi: 10.1109/MSEC.2022.3142338]

[15] He XX, Zhang YQ, Liu QX. Survey of software supply chain security. Journal of Cyber Security, 2020, 5(1): 57-73 (in Chinese with
English abstract). [doi: 10.19363/J.cnki.cn10-1380/tn.2020.01.06]

[16] Wu ZH, Zhang C, Sun H, Yan XX. Survey on application of binary reverse analysis in detecting software supply chain pollution. Journal
of Computer Applications, 2020, 40(1): 103—115 (in Chinese with English abstract). [doi: 10.11772/j.issn.1001-9081.2019071245]

[17] Ji SL, Wang QY, Chen AY, Zhao BB, Ye T, Zhang XH, Wu JZ, Li Y, Yin JW, Wu YJ. Survey on open-source software supply chain
security. Ruan Jian Xue Bao/Journal of Software, 2022, 34(3): 1330-1364 (in Chinese with English abstract). http://www.jos.org.cn/1000-
9825/6717.htm [doi: 10.13328/j.cnki.jos.006717]

[18] Decan A, Mens T, Claes M. An empirical comparison of dependency issues in OSS packaging ecosystems. In: Proc. of the 24th IEEE Int’]
Conf. on Software Analysis, Evolution and Reengineering (SANER). Klagenfurt: IEEE, 2017. 2 -12. [doi: 10.1109/SANER.2017.

© TEBREEEEIEDT  htp/ www. jos. org. cn


https://hellogithub.com/report/tiobe?month=5
https://tensorflow.org
https://pytorch.org
https://flask.palletsprojects.com
https://pypi.org/
https://blog.ryotak.me/post/pypi-potential-remote-code-execution-en/
https://threatpost.com/cryptominers-python-supply-chain/167135/
https://threatpost.com/cryptominers-python-supply-chain/167135/
https://thehackernews.com/2021/07/several-malicious-typosquatted-python.html
https://thehackernews.com/2021/07/several-malicious-typosquatted-python.html
https://doi.org/10.1109/SANER50967.2021.00048
https://doi.org/10.1109/SANER50967.2021.00048
https://cve.mitre.org/
https://pypi.org/project/pip-audit/
https://doi.org/10.1109/ICSE43902.2021.00146
https://doi.org/10.1109/JIOT.2020.3025775
https://doi.org/10.1109/MSEC.2022.3142338
https://doi.org/10.19363/J.cnki.cn10-1380/tn.2020.01.06
https://doi.org/10.11772/j.issn.1001-9081.2019071245
http://www.jos.org.cn/1000-9825/6717.htm
http://www.jos.org.cn/1000-9825/6717.htm
https://doi.org/10.13328/j.cnki.jos.006717
https://doi.org/10.1109/SANER.2017.7884604

4508 HAEFIR 2024 5 35 A5 10 49

7884604]

[19] Decan A, Mens T, Constantinou E. On the impact of security vulnerabilities in the NPM package dependency network. In: Proc. of the
15th IEEE/ACM Int’l Conf. on Mining Software Repositories. Gothenburg: IEEE, 2018. 181-191.

[20] Staicu CA, Pradel M, Livshits B. SYNODE: Understanding and automatically preventing injection attacks on NODE.JS. In: Proc. of the
25th Annual Network and Distributed System Security Symp. San Diego: The Internet Society, 2018.

[21] Ohm M, Plate H, Sykosch A, Meier M. Backstabber’s knife collection: A review of open source software supply chain attacks. In: Proc.
of the 17th Int’1 Conf. on Detection of Intrusions and Malware, and Vulnerability Assessment. Lisbon: Springer, 2020. 23—43. [doi: 10.
1007/978-3-030-52683-2_2]

[22] Zahan N, Zimmermann T, Godefroid P, Murphy B, Maddila C, Williams L. What are weak links in the NPM supply chain? In: Proc. of
the 44th IEEE/ACM Int’l Conf. on Software Engineering: Software Engineering in Practice (ICSE-SEIP). Pittsburgh: IEEE, 2022.
331-340. [doi: 10.1145/3510457.3513044]

[23] Vu DL, Pashchenko I, Massacci F, Plate H, Sabetta A. Typosquatting and combosquatting attacks on the Python ecosystem. In: Proc. of
the 2020 IEEE European Symp. on Security and Privacy Workshops (EuroS&PW). Genoa: IEEE, 2020. 509 —514. [doi: 10.1109/
EuroSPW51379.2020.00074]

[24] Liang GP, Zhou XY, Wang QY, Du YT, Huang C. Malicious packages lurking in user-friendly Python package index. In: Proc. of the
20th IEEE Int’l Conf. on Trust, Security and Privacy in Computing and Communications (TrustCom). Shenyang: IEEE, 2021. 606—613.
[doi: 10.1109/TrustCom53373.2021.00091]

[25] Duan R, Alrawi O, Kasturi RP, Elder R, Saltaformaggio B, Lee W. Towards measuring supply chain attacks on package managers for
interpreted languages. In: Proc. of the 28th Annual Network and Distributed System Security Symp. The Internet Society, 2020.

[26] Ruohonen J. An empirical analysis of vulnerabilities in Python packages for Web applications. In: Proc. of the 9th Int’l Workshop on
Empirical Software Engineering in Practice IWESEP). Nara: IEEE, 2018. 25-30. [doi: 10.1109/IWESEP.2018.00013]

[27] Xu SH, Gao Y, Fan LL, Liu ZL, Ji H. LiDetector: License incompatibility detection for open source software. ACM Trans. on Software
Engineering and Methodology, 2023, 32(1): 22. [doi: 10.1145/3518994]

[28] Wang Y, Wen M, Liu YP, Li ZM, Wang C, Yu H, Cheung SC, Xu C, Zhu ZL. Watchman: Monitoring dependency conflicts for Python
library ecosystem. In: Proc. of the 42nd IEEE/ACM Int’l Conf. on Software Engineering. Seoul: IEEE, 2020. 125-135. [doi: 10.1145/
3377811.3380426]

[29] Mukherjee S, Almanza A, Rubio-Gonzalez C. Fixing dependency errors for Python build reproducibility. In: Proc. of the 30th ACM
SIGSOFT Int’l Symp. on Software Testing and Analysis. Virtual: ACM, 2021. 439-451. [doi: 10.1145/3460319.3464797]

[30] Cao YL, Chen L, Ma WWY, Li YH, Zhou YM, Wang LZ. Towards better dependency management: A first look at dependency smells in
Python projects. IEEE Trans. on Software Engineering, 2023, 49(4): 1741-1765. [doi: 10.1109/TSE.2022.3191353]

[31] Chen ZF, Chen L, Zhou YM, Xu ZG, Chu WC, Xu BW. Dynamic slicing of Python programs. In: Proc. of the 38th IEEE Annual
Computer Software and Applications Conf. Vasteras: IEEE, 2014. 219-228. [doi: 10.1109/COMPSAC.2014.30]

[32] Peng Y, Gao CY, Li ZJ, Gao BW, Lo D, Zhang QR, Lyu M. Static inference meets deep learning: A hybrid type inference approach for
Python. In: Proc. of the 44th IEEE/ACM Int’l Conf. on Software Engineering. Pittsburgh: IEEE, 2022. 2019-2030. [doi: 10.1145/
3510003.3510038]

[33] Chen ZF, Li YH, Chen BH, Ma WWY, Chen L, Xu BW. An empirical study on dynamic typing related practices in Python systems. In:
Proc. of the 28th Int’l Conf. on Program Comprehension. Seoul: ACM, 2020. 83-93. [doi: 10.1145/3387904.3389253]

[34] Jiang CM, Hua BJ, Ouyang WR, Fan QL, Pan ZZ. PyGuard: Finding and understanding vulnerabilities in Python virtual machines. In:
Proc. of the 32nd IEEE Int’l Symp. on Software Reliability Engineering (ISSRE). Wuhan: IEEE, 2021: 468 —475. [doi: 10.1109/
ISSRE52982.2021.00055]

[35] Xu ZG, Liu P, Zhang XY, Xu BW. Python predictive analysis for bug detection. In: Proc. of the 24th ACM SIGSOFT Int’l Symp. on
Foundations of Software Engineering. Seattle: ACM, 2016. 121-132. [doi: 10.1145/2950290.2950357]

[36] Ma L, Yang HH, Xu JX, Yang ZX, Lao QD, Yuan D. Code analysis with static application security testing for Python program. Journal
of Signal Processing Systems, 2022, 94(11): 1169-1182. [doi: 10.1007/s11265-022-01740-z]

[37] Fromherz A, Ouadjaout A, Miné A. Static value analysis of Python programs by abstract interpretation. In: Proc. of the 10th NASA
Formal Methods Symp. Newport News: Springer, 2018. 185-202. [doi: 10.1007/978-3-319-77935-5_14]

[38] Bagheri A, Hegediis P. A comparison of different source code representation methods for vulnerability prediction in Python. In: Proc. of
the 14th Int’l Conf. on the Quality of Information and Communications Technology. Algarve: Springer, 2021: 267-281. [doi: 10.1007/
978-3-030-85347-1_20]

[39] Wartschinski L, Noller Y, Vogel T, Kehrer T, Grunske L. VUDENC: Vulnerability detection with deep learning on a natural codebase for

© TEBREEEEIEDT  htp/ www. jos. org. cn


https://doi.org/10.1109/SANER.2017.7884604
https://doi.org/10.1007/978-3-030-52683-2_2
https://doi.org/10.1007/978-3-030-52683-2_2
https://doi.org/10.1145/3510457.3513044
https://doi.org/10.1109/EuroSPW51379.2020.00074
https://doi.org/10.1109/EuroSPW51379.2020.00074
https://doi.org/10.1109/TrustCom53373.2021.00091
https://doi.org/10.1109/IWESEP.2018.00013
https://doi.org/10.1145/3518994
https://doi.org/10.1145/3377811.3380426
https://doi.org/10.1145/3377811.3380426
https://doi.org/10.1145/3460319.3464797
https://doi.org/10.1109/TSE.2022.3191353
https://doi.org/10.1109/COMPSAC.2014.30
https://doi.org/10.1145/3510003.3510038
https://doi.org/10.1145/3510003.3510038
https://doi.org/10.1145/3387904.3389253
https://doi.org/10.1109/ISSRE52982.2021.00055
https://doi.org/10.1109/ISSRE52982.2021.00055
https://doi.org/10.1145/2950290.2950357
https://doi.org/10.1007/s11265-022-01740-z
https://doi.org/10.1007/978-3-319-77935-5_14
https://doi.org/10.1007/978-3-030-85347-1_20
https://doi.org/10.1007/978-3-030-85347-1_20

IAHHE % @) PyPl AL A% RIAH AT B s R ik 4509

Python. Information and Software Technology, 2022, 144: 106809. [doi: 10.1016/j.infsof.2021.106809]

[40] Peng SH, Liu PY, Zhao JL. Vulnerability detection method of Python clone code based on feature matrix. Journal of Wuhan University
(Natural Science Edition), 2019, 65(5): 472-478 (in Chinese with English abstract). [doi: 10.14188/1.1671-8836.2019.05.008]

[41] PyPI Stats. 2023. https://pypistats.org/packages/pycryptodome

[42] advisory-database. 2023. https://github.com/pypa/advisory-database

[43] PyExZ3. 2015. https://github.com/thomasjball/PyExZ3

MR 3055 30K :
[1] 202245 H 4nFEiE 5 HEATHRS. 2022. https:/hellogithub.com/report/tiobe?month=5

[15] {TEESE, Tk Riif, XA . FAFHE N 2 A 4. 15 B 4244, 2020, 5(1): 57-73. [doi: 10.19363/J.cnki.cn10-1380/tn.2020.01.06]

[16] AR, TR, FMER, B HE. F2 57308 1 43 AT L0 SR Gt I T A o (4 B I U238 V1 SEALA L 2020, 40(1): 103-115. [doi: 10.
11772/j.issn.1001-9081.2019071245]

[17] 2P, 3N, MR s, A, nhas, skt SARAE, 41, Tt fh, oAe 725, JFURER PRt N 3E 22 A ST 400k . BF244R, 2022,
34(3): 1330-1364. http://www.jos.org.cn/1000-9825/6717.htm [doi: 10.13328/j.cnki.jos.006717]

[40] R0, URIE, X L. B T4 HE R B (¥ Python 5 8 A QR I TR A 77 32, SRR 4 244 (BL24FR), 2019, 65(5): 472-478. [doi: 10.
14188/j.1671-8836.2019.05.008]

BURZ(1982—), 1, 4, BF5L 5, CCF %lkss
b1, B SUATE R AR M, A N

FHEE(1996—), B, 44, CCF 240, &

LI R G A2 4 A
74

FEBE1976—), B, -1, WF5E 0, CCF ks
5, EEF AU RS 4, SEREACIE AT, T
HEErET

BIHEZE(1990—), B, L, FIWRST Y, CCF £k
S0, BRI B 5 R G4, T
-5 04T

© PEFEERK IR s/ www. jos. org. cn


https://doi.org/10.1016/j.infsof.2021.106809
https://doi.org/10.14188/j.1671-8836.2019.05.008
https://pypistats.org/packages/pycryptodome
https://github.com/pypa/advisory-database
https://github.com/thomasjball/PyExZ3
https://hellogithub.com/report/tiobe?month=5
https://doi.org/10.19363/J.cnki.cn10-1380/tn.2020.01.06
https://doi.org/10.11772/j.issn.1001-9081.2019071245
https://doi.org/10.11772/j.issn.1001-9081.2019071245
http://www.jos.org.cn/1000-9825/6717.htm
https://doi.org/10.13328/j.cnki.jos.006717
https://doi.org/10.14188/j.1671-8836.2019.05.008
https://doi.org/10.14188/j.1671-8836.2019.05.008

