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pagl RE=v1 RE=r2 KX=3
Data-Collection 133(31.0%) 319(26.3%)  56(23.7%)
Data-Cleaning 0 0 2(0.8%)
Data-Labeling 0 0 0
Feature-Engineering 9(2.1%) 3(0.2%) 2(0.8%)
Model-Training 195(45.5%) 606(50.0%) 121(51.3%)
Model-Evaluation 02(21.4%) 285(23.5%)  55(23.3%)
=L 429 1,213 236
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MDD BHRbDTH Y, S5 & D EELRTFEIC
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BL. ZOABD ML TI 4 VNG, R —
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AEbEEHEL..

R RSN TV 2T — YO EMRER 5 ITRT.
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F/z, ENRX—VTHRTEZ ML S, 74 VDR
T—IVMRDD M E K 6 ITRT. KX =T 2D ML S
A 774 VOB ERTAD L, 3,38 —2¥ % Data-
Collection ¥ Model-Training ¥ Model-Evaluation TH§
RENTWS ML SA o4 VB EE iz, <
& — > 1 Tl Data-Collection DAD ML XA T 5 4 >
DR E—2 XD B Eh otz
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R 6 RE-VHIRT IR

ML 34 75 4 U REK NRRE—=v1 RE=r2 RER-V3
Data-Collection 42(28.6%) 8(2.4%) 2(3.3%)
Data-Collection, Data-Cleaning,Model-Training, Model-Evaluation 0 0 1(1.6%)
Data-Collection, Feature-Engineering 1(0.7%) 0 0
Data-Collection, Feature-Engineering, Model-training, Model-Evaluation 5(3.4%) 1(0.3%) 1(1.6%)
Data-Collection, Model-Training 4(2.7%) 27(8.1%) 1(1.6%)
Data-Collection, Model-Training, Model-Evaluation 80(54.4%) 279(84.0%)  50(82.0%)
Data-Cleaning, Model-Training, Model-Evaluation 0 0 1(1.6%)
Feature-Engineering 1(0.7%) 0 0
Feature-Engineering, Model-Training 1(0.7%) 0 0
Feature-Engineering, Model-Training, Model-Evaluation 1(0.7%) 1(0.3%) 1(1.6%)
Model-Training 8(5.4%)  10(3.0%)  3(4.9%)
Model-Training, Model-Evaluation 4(2.7%) 3(0.9%) 1(1.6%)
Z DAt 0 3(0.9%) 0
&t 147 332 61

NATFA4 Y77 A0DaIy MUCBIRR RS
Z\\WML 284 7 4 »1i, Data-Collection ¥ Model-
Training ¥ Model-Evaluation TR XN TWVW53 b
DTHoY.

5. ER

ARETIX, DVCIZBIF 3 ML %4 754 IO\ T
FELZ. AEITIX, DVCIZBITSE ML XS T4~
DRI REXERFE RS 720, HEMRICOVWTE
KI5,

RQ3 DfEHR X b, Data-Collection, Model-Training,
Model-Evaluation @ 3 DD X7 —I 9574 % ML 284
T4 R LN 0T, TDI D, EBIIBWT
BERLITRLTWS 6 DO TERTE ML XS 774 ¥
ELTHEMELTW A DU TIERVWIEBHZ 3.

XBIZRQ2 T, AT—YBMOEHDa Iy b
ZVWEWOERMELNT. RQL XD a3y M UEH
FET30ETHD, Fa2Iy MTBWTEHEIND R
TR 1ETH 2560 E0ro7. ZOZehs, E
BIZBWT, ML A 774 VRERT 22X, v
ZOERTOTEZHIELT 20T TIERL, 12FDR
TP BNRA T4 NTEML, HEEL TW 2580
2\,

Ih 5 %EERT S 2, Data-Collection, Model-
Training, Model-Evaluation ® 3 DD X7 — Y % 84
774 VIHARABEIET 2 L RWEEZOND. &
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7z, ZORRIZY, 3DDARAT =T —HIT LTI
WCHARADDTIERL, 1299 2HARAATHL LRV
rEIONS.

BTRERL T4 LT—ERHELT 20T
37, HBELS T WIEZIEXRF—2 v LT
RAT 74 HAAABEEET 2 BV, £z,
ETOTREZAILERS LRV,

6. ZHMANDER

6.1 MHZYME

AWFFETIE, AT —YHND “cmd” T Python 34T L
TW3DVC A T4 vERGIZL. L2L, “emd”
MIZIEY 2 VA7) TP FEITTED D, Yz VRY
U 7 N NT Python 2 EfTL TWARJEEMNEDH 2. ZD
728, WMRIZTNET 7 £ VL EEIFTE TOROWATHENE
DH5.

¥z, AT =Y ONBEBAFIOAICIDIREL TS
720, Mol ERTFEEL TOhSA[EEHDLH 5.
X512, RQ3 T, mEIICa Iy hEhi 1477
AT 7 ANEIK L ML 3L 754 2 LTHEL
728, FEBIZIE ML %A 75 4 UH5ER L T\ 3 23R
7w, FEEE, RQ3 TlX Data-Collection X 7 — 2 DA
DML AL T VPIFET D200, TUhOEH
XNBZeBTHINS.
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6.2 SHZHM

AWFFETIE, GitHub @ DVC 2L TW2 7rY =

JrED, RTF=VHEFETAT Y RICEoTT7 4R

1)‘/7“1,7’: ML %84 75 4 ¥ 540 2 MR LTV S
, AEMRO—BtD/=dIzlx, £HZL D DVC R

4774/%5U7uyl7b%ﬂﬁm,ﬁﬁ@%g%

TOREDND 5.

7. BHDIC

AWFFETIX, DVCIZBIF 23 ML 84 75 4 > Dk

omf@?@“‘**ﬁ}: LT, EBRZfEbTnad ML A
FAVOIRIEDRAT—IVEBER, a3y MUtk
5%m®@mk WTHH Lz, ZORER, 4754
V7 7 ANIHIHPREEY LTa3y FERTHrLHAEE

TEBEINRZP-b D0 RHZ L, K23 EFEEI N
72D E ol F/1EBODaAIy bT1IDODAT—
VDAREINTWE HDONZEE D, 1EDaI vk
T@ﬁ®x?—y%ﬁﬁbk%®@$ﬁtok.XT—

DEEIZOWTIX, AT—YEMDaIy bR Z
<, BIMENIZRT—ID S5 Model-Training 2’ d %
Doz, FREI LD 572 R T — I TlX Data-Collection
PR ENo72. X5, ML %4 754 %, Data-
Collection, Model-Training, 3 & X Model-Evaluation
TR EINTVR2HDOPRDZ VD, 23y MEKD 1
B DHD ML %4 754 > TldZ OBERDEIE KD -
Jo. ARMRFERED, #HEINEZDVC A4 TF74 2D
TERTEZ IS 22 L7z,

SHOEEL LT, 3.2.3HTIT> 22T, Python
T3 ANDBEENTVDE I REMFE LTWED, a—
R7 7 A VDHFHEZSIMRE LTWRWY. 207D,
ML %4 754 YNTHERAZIATWEa—FE2aL,
ML SA T4 YOEBEL D LS5 EbYHoTWVS
PERABET ZRHENHS. RQ2 TITo7 ML %4 75
A YOEBOFETIE, ML A T4 VAT —IHD
ZHEHOFIZOWTOAEHLTWA. X DEs7Z ML
A T T4 R, Bl ML oSA 774 > OERIC
BWTHETHIEEZOND D, ML A TF5 4
MICEEIRZ N T WVWB a~v Yy R8T X —Xig ¥ DRl
EHNEIZOWTHET 3.

a5
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