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I'maBa 1

BBejenne

1.1 OnmcaHue poJiu NoJIb30BaTeJIsA

Mbl npuiepKUBaeMcsi pa3[eieHus JaTta-CaiieHTUCTOB (3/lech U Jaliee B 9TOM AoKyMeHTe - DS), pabGoTamoiiux B
BaIlleM MPOEKTe, Ha TPU TPYIIIIbL:

1. JI>KyHuop mara-caileHTUCT

TunuuHble 3a4a4n: NpoBeIeHNe pa3BelouHoro aHaiu3a JaHHbix (EDA), co3panue u oTripaBka Moje-
JIEH 110 3aJa4aM aHaJIn3a JaHHbIX

2. Mupan para-caiieHTUCT

TunuyHele 3afaun: BaqMjalus MOJeJNeil, CO3AaHNe U MpOBepKa MOCTPOUTENEH MPU3HAKOB, 3aIlyCcK
cepeucoB DATASKAL

3. Cenbop nata-calieHTHUCT

TurnuuHele 3aa4u: yrpaBiIeHUe 3aa4aMHy 110 aHAJIN3Y JIaHHbIX, CO3[aHNe U MPOBEPKa MoJIeIel npe -
METHOM 00JIaCTH, OTCJIEKUBAHUE PE3Y/IbTATOB pelleHns 3aJa4




I'naBa 2

OnpeaeneHus




I'naBa 3

Tunosble 3312494 J3KYHHAOP
nara-caieHTHCTa

Jlnst coxpaHeHus1 COPEBHOBATEIBLHOTO [yXa ITPOEKTOB 110 aHAIN3Y JIAaHHBIX, OOJNBIIMHCTBO 33/1a4 JUKYHHOP JaTa-
caifeHTHCTa CTaBSITCS B COCTA3ATeJIbHON MaHepe. Takoil Mojuxoj Mo3auMCTBOBaH y IUIAT(OPM IO MPOBEIECHHIO
COPEeBHOBaHMH M0 MaMHHOMY oOy4enmio (Kaggle u npyrue). Y npoleHHo, MoAXo/ COCTOUT U3 LMKJIa BUAA!

3.1 IToayuenne Docker-konreiiHepa ¢ ML 3agauen

Bces paboTa nara-caileHTHCTa JOJDKHA IPOXOAUTH BHYTpH Docker-koHTeiiHepa. UTOObI MOMYYUTh CCBUIKY Ha TaKOi
KOHTeliHep, 00paTUTeCh K MUJI/CEHbOP JaTa-CaiieHTUCTY Ballleil KOMaH/Ibl.

Kak TO/MbKO BBI MOMyYHMTE CCBHUIKY, HPOMAUTE MO HEel B CBOEM Opaysepe. OTKpoeTCsi CTaHAApTHBIA MHTEpdEiic
Jupyter-HoyTOyKa.

Pexomenanust

s mogkmoderus kK Docker-KoHTeiHEpPY cO CBOET0 JIOKAIBHOTO KOMITBIOTEPa PEKOMEHAYETCsI UCTIONh30BAaTh ITe-
peazpecaryio MopToB ¢ MOMOIIBI0 KOMaHIH ,,autossh™. [IpenMyIiecTBa TaKOro MOAKIIOYCHUS:

1. ABromarmueckoe BoccTaHoBJeHHe ssh-coeinHeHus ¢ Jupyter-HoyTOyKOM B Cilyyae KpaTKOBPEMEHHOT'O pas-
pbIBa COEIMHEHHS

2. Her HeoOxomumocTH 3anoMuHaTh [P-aipec Baiero BHyTpeHHETo cepBepa

Y BBIIIOJTHEHUM KOMaH/IbI ,,autossh* ucronb3yiire daru -L u -N:
II tossh* y Lu-N

autossh -N -L 8888:some_serv_ip:8989 some_serv_ip

3.2 daisioBasi CTPYKTYypa NpoeKTa

[MTockonbky paboTa HaJl MPOEKTOM IO aHAJIM3Y JIAHHBIX SIBJSETCS JOJITOCPOYHOMN, BAXXHO IOAJNEPKUBATH €AUHO-
o0pasHyo (aiiJIoByI0 CTPYKTYpy IpOeKTa BHYTpu KoMaHpl. [Ipeanaraemas mo yMoI4aHHIO CTPYKTypa IpOeKTa
3aJa€T pacIoNOKEeHNE BCeX BAKHBIX YacTeH:

project_name - name of your project

.git - git repository standard directory
': configs - configs that would be used as starting point for DATASKAI toolsy,
—initialization

(continues on next page)




PykoBoacTBO cneumanucra no aHanusy gaHHbIX

Puc.3.1: Cxema pemerns ML 3agad gKyHHOPOM JaTa-CaleHTUCTOM

3.2. dainnoBas CTpyKkTypa npoekTta 4



PykoBoacTBO cneumanucra no aHanusy gaHHbIX

(npofoKeHue ¢ MpeIbAYyIIel CTpaHULIbl)

dockerfiles - dockerfile for DS project container

data - folder for data

|— external - folder for small external data (small catalogs, references,
—dicts) data, attached to git
| |— processed - folder for processed data, derived from raw and loaded with raw_

—,data_loader (should
| | be used as tmp folder for processed data, don't store actual

—»data here)

| L— raw - folder for raw data downloaded from somewhere and used in project,
< (should be used as tmp

folder for data, don't store actual data here)

— documents - valuable pdf|other formats documents for current project
— modules - python modules, used in project
|— subject_domain - subject domain models for project {{cookiecutter.project_namel}},
—written in python
evaluation_tools - DATASKAI tools
': metrics - metrics python code used by metrics_service to calculate metricsy,

—for project
L — feature_extractors - feature_extractor modules of this project

— notebooks - notebooks with some research|exploration|model creation performed
—by data scientists
— scripts - misc helping scripts
— services - DATASKAI services docker and compose files
— tools - binary tools (if they're small, and couldn't be obtained in,
—simple ways) required for data

processing
— .env - DATASKAI environment file with variables for client and server,
—side
L README.md - README file for project

BuyTtpu Docker-koHTeliHepa IMpeKTOpHs IPOEKTA project_name Takke COACPXKHUT CTAHAAPTHYIO .git TOAUPEKTO-
PHIO, TAaK YTO CaM IPOeKT siBisieTcs Git perno3uropreM.

3.3 /IupekTtopus ¢ Jupyter-HoyToykammu

BuyTpu nupekropuu ¢ Jupyter-HOyTOyKamu B IMPOEKTE PEKOMEH/YeTCsl UCTIOIb30BATh MOAJUPEKTOPHIO C BALIIUM
HUMEHEM:

project_name - name of your project
notebooks - folder for data
elon.musk
E andrew.ng
stanislav.semenov

Tax:xe oJIie3HO HyMepoBaTh Bally Jupyter-HOyTOyKH, ¢ IOMOIIBIO Kak MMHUMYM JBYX IIM(p, Harpumep:

01__Simple_EDA.ipynb
02__First_model.ipynb
03__First_CV_model.ipynb

Takasi cucteMa IMEHOBaHHI OOJIErYUT BAIIMM KOJUIETaM HaBUIal[MI0 BHYTPH Ballleid MOAJUPEKTOPHH.

3.3. Oupektopus c Jupyter-HoyTOykamu 5



PykoBoacTBO cneumanucra no aHanusy gaHHbIX

3.4 3arpy3ka ML 3agaun B Jupyter-HoyTOyK

CospaiiTe BHYTpH MOAJUPEKTOPHU C BAlUM MMEHEM IepBblii Jupyter-HOyTOYK M MMIIOPTUPYITE B HEro Kjacc
TaskLoader:

import sys
sys.path.append('../../modules/evaluation_tools/")
from task_loader import TaskLoader

[Tocne sToro Be MOkeTe nHULManu3upoBath TaskLoader nis koHkpeTHOI ML 3a1aun ¢ NOMOLIBI0 UIMEHU 3a4a4u
1 KOH(UTypaIyH 110 YMOTIAHHIO:

TASK_CONFIG = json.load(open('../../configs/tasks_default_config.json'))
TASK_NAME = 'raw_data__aero__fw_classification_v1'

task_loader = TaskLoader (TASK_NAME, TASK_CONFIG['mongo_config'])

Jnst paGoThI 3THX KOMaH[ HY>KHO, YTOOBI MPOEKT copepkain ¢aill ¢ KoHpUrypanyeil o yMor4aHuio 3a1a49d U
4TOOHI y3Kke OblIa IOCTaBJICHA 33/1a4a ¢ YKa3aHHBIM HMEHEM.

3.5 IloaydyeHue MOCTAHOBKHU 3a4a4M

[Mocne nHMIMaM3anuy oObekTa task_loader, BBl MOXeTe MOTyUUTb OIMCAHUE MOCTAHOBKH 3a[a4d C MOMOILBIO
Metoaa display_description_in_jupyter:

task_loader.display_description_in_jupyter()

BrinosiHeHMe 9TOM KOMaH bl 0TOOpa3uT onucanue 3amaud B popmare Markdown:

3.6 3arpy3ka HCXOAHBIX JaHHbIX

Jlnst 3arpy3Ky MCXOAHBIX JAaHHBIX (HALpUMeEp Ui MPOBEJCHHUS Pa3BEIOYHOTO aHAM3a JIAHHBIX), UCIIOJIb3YHTE
komrioHeHT raw_data_loader u3 task_loader:

raw_data_loader = task_loader.raw_data_loader

Y00 MOJYYUTH CITUCOK BCEX NOCTYIHBIX UCTOYHHUKOB JAHHBIX, BbIIIOJIHATE!:

feature_records = [x['feature_manager_config']['feature_records'] for x in raw_data_loader.
—list_configs()]
record_names = [x['name'] for x in feature_records[0]]

record_names

Teneps nepemenHas record_names COAEPKUT UMEHA BCEX AOCTYIHBIX UICTOYHUKOB UCXOHBIX TaHHbIX [JI51 JaHHOK
ML 3agaun.

Hﬂﬂ NOJy4YCHUA pandas-)laTa(ppeﬁMa C UCXOJHBIMHA JAaHHBIMU U3 KOHKPETHOI'O UCTOYHUKA, I/ICHOJ'[])3YI71TCI

some_raw_data = raw_data_loader.load_data_one_record('some_available_source')

I'me ,,some_available_source* — ums u3 cnucka record_names, MOJy4YeHHOTO BHIIIIE.
Ipenynpe:xaenue

VcxonHbie TaHHBIE OOBIYHO 3aTPy Kal0TCS CO CTPOKOBBIM THITOM JIaHHBIX (B Pandas-maradpeiive tun objects). 9to

3.4. 3arpys3ka ML 3agauu 8 Jupyter-HoyTOyk 6




PykoBoacTBO cneumanucra no aHanusy gaHHbIX

junior_track_ru - Mozilla Firefox - + x‘
& junior_track_ru x ‘ +
<> C @ |®|(D’;‘° localhost:3889/notebooks/notebooks/tracks/junior_track_ru B (== e ﬁ‘ LN D& e =
- - r
—Jupyter junior_track_fu wnsaved changes) Logout
File Edit View Insert Cell Kernel Widgets Help Not Trusted ‘ Python 3 O

+§K@E+0NRun.C»Markduwn:|

In [3]: task loader.display description_in_jupyter() I

1.1. KpaTkoe onucaHue npegmeTHoii obnacTu

1.1.1 BeegeHue

Bo BpemA noneta caMmoneTbl (Bo3yllHble cyaa, BC) cobupatoT 04eHb MHOMO pasinyHoiM
vHhopmaLio 0 Nonere, COCTOAHUE OTAEMbHBIX Y3/10B CaMmosieTa U COCTOAHUE camoneTa B
uenom. EcTb paj onpeAeneHHbIX KpUTUUHDBIX COOLITUIA BO3HUKHOBEHWE KOTOpbIX TpebyioT
TlWaTeNbHON AUarHoCTUKKA U yeTpaHeH!s npobnemMbl. BO3HUKHOBEHWE TakuX COOLITUIA CUMbHO
BAMsET Ha paboTy aBMaKoMNaHWii TaK, Kak UM NPYXOAWTCS ONepPaTUBHO YCTPAHATH NPUYKHY
BO3HUKLLIErO cOBLITUA MKW UCKaTb 3amMeHy camoneTy. 3T B CBOI0 04epe/ib NPUBOAUT K
3ajepxkam peiica n AoONONHUTENbHBIM pacxofam. 3abnaroBpemeHHoe npefckasaHme Takux
cobbITHii ABNAETCA KpaiiHe None3Hoii nHpopmaliveil Ana aBuakoMnaHuii Tak, Kak OHWU MoryT
3apaHee NpPou3BeCcTU BCe HeOOXOANMbIE NOATOTOBKM U CBECTW K MUHMMYM U3[EPKKA.

1.1.2 UICTOMHUKN AAHHBbIX

B 3apaye npeacTaseHo HECKObKO MCTOYHUKOB AaHHbIX:

Puc.3.2: Onmcanue nocTaHOBKY 3aauu B Jupyter-HOyTOyKe

junior_track_ru - Mozilla Firefox - + %
¥ junior_track_ru bd ‘ +
<> C @ | o] ‘ (D 25 localhos no ks/notebooks/tracks/junior_track ru.ipynb B (== e ﬁ‘ N DO D =
;: JUpyter junior_track_ru (unsaved changes) P Logout
File Edit View Insert Cell Kernel Widgets Help Mot Trusted | Python 3 @

B+ = @& B 4 4% MHRun B C W Markdown j

M In [4]: feature records = [x['feature manager config']['feature records'] for x in
record names = [x['name'] for x in feature_ records[0]] I
record names

Out[4]: ['flights',
'cfds events',
'weather"',
'aids_reports_01'
'aids reports 02',
'aids reports 04',
'aids reports 05',
'aids_reports _06',
‘aids_reports_07',
'aids_reports_09',
'aids reports 10', B
'aids reports 11'
'aids_reports_13',
'aids reports 14',
'aids reports 15',
'aids reports 19']

Puc.3.3: Cicok MCTOYHUKOB AJIA UCXOMHBIX JaHHBIX

3.6. 3arpyska ucxogHbix gaHHbIX 7
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junior_track ru - Mozilla Firefox

junior_track_ru x |+ N}
C o © | @ 25 localhost e t n c B (e | @ W R L =) o =
" Jupyter  junior_track_ru wsaed cnanges) @ Lo
File  Edit  View Insert  Ce Kerne Widgets  Help Not Trusted | Python 3 ©
+ = @ B 4 ¥ MRun B C P Makdown M

Tenepb N0 HA3BAHWH Mbl MOXEM 3arpy3nTb NOOOM W3 HUX, HaNpUMep CTdS events :

In [6]: cfds_events = raw_data_ loader.load_data one_record('weather"')

cfds events.head(10) I
Qut([6]:

icao_code time temp_c dewpoint_c humidity_prc pressure_hpa visibility_km wind_dii
0 LCLK 1322717400 9.0 6.0 82.0 1020.0 NaN Calm
1 UBBB 1322715600 5.0 3.0 87.0 1023.0 10.0 NNW
2 UHPP 1322715600 9.0 -12.0 79.0 986.0 10.0 Variable
3 UGTB 1322715600 0.0 -4.0 75.0 1024.0 10.0 WNW
4 UIAA 1322715600 -24.0 -28.0 70.0 1025.0 10.0 Calrr
5 UGSB 1322715600 3.0 1.0 87.0 1029.0 10.0 SSW
6 UKFF 1322715600 -2.0 -3.0 93.0 1025.0 5.0 SSE
7 Ul 1322715600 -12.0 -12.0 100.0 1032.0 21 NW
8 UHMM 1322715600 -14.0 -24.0 44.0 1006.0 10.0 NNE
9 UHHH 1322715600 -17.0 -25.0 51.0 1024.0 NaN Wes

Puc.3.4: Tlpumep 3arpy3Kku UCXOIHBIX JaHHBIX B Jupyter-HOyTOyKe

MOXET 3aHSATh MHOTO ONEPAaTUBHONM MaMATH, MO3TOMY IOJE3HO YAAIATh Takue AaTadpeiiMbl U3 MamMsTH HOcCIe
UCIIO/B30BaHHUA.

3.7 3arpy3ka Npu3HaKoB

s 3arpy3ku Pandas-naradpeiima ¢ npiu3Hakamu, UCTIONb3yiiTe aTpudyT feature_loader:

feature_loader = task_loader.feature_loader

OTO KJIMEHT K yHAJEHHOMY UM JIOKAJIbHOMY XPAaHWIMILY HpU3HAKOB. OH MO3BONSET MOMYYHTh HYXKHOE MOJI-
MHOXECTBO TMPU3HAKOB C TOMOIIBI0 MeXaHu3Ma (uiibTpanuu. s 3TOro HYKHO CO34aTh (DYHKIUIO, KOTOpast
OT(UILTPOBBIBAET HYKHBIE MMPU3HAKU MO UX UMEHAM, U MepeiaTh 3Ty (pyHKIHUIO Kak aprymeHT feature_selector B
meron load_features:

def feature_filtering_ func(feature_name) :
return feature_name.startswith('cur_val__aids_rep_01') or feature_name.startswith('event__
—cfds')

features = feature_loader.load_features(feature_selector=feature_filtering_func)

[TonyyeHHble TPU3HAKM IIPEACTABIAIOT co00i enuublii pandas.DataFrame, ©6e3 pasgenenust Ha oOydaio-
I1y10/TECTOBYIO BHIOOPKHU.

[Monyuenuie equHOro gatadpeiima, 6e3 pasjesieH|s: Ha 00yJalollyo/TeCTOBYIO BRHIOOPKH, CIEJIaHO CIIEIUABHO Ha
YPOBHE JN3aiiHa CUCTEMBI, TSI TOTO YTOOBI M30€KaTh CJIeTyIOIIEH YacTOM OMMOKHI: HEOTILITHBIE JaTa-CaieHTUCTHI
NPUMEHSIOT MPEOOPa30BaHMs K 00yJaoIIell BLIOOPKe, U 3a0BIBAIOT Pe0Opa30BaTh TAKMM Ke 00pPa3soM TECTOBYIO
BBIOOPKY, UTO MPUBOJAUT K MPOOJIeMaM OTIaAKH KOJia.

IIpumevanne

3.7. 3arpy3ka npu3Hakos 8
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PykoBoacTBO cneumanucra no aHanusy gaHHbIX

junior_track ru - Mozilla Firefox

junior_track_ru x |+

Cc @ O | ® 25 localhost ¢ t . B (=) | o 4 LN D@ a =
" Jupyter  junior_track_ru wsaed cnanges) @ Lo
File  Edit  View  Insert  Cel Kernel  Widgets  Help Not Trusted | Python 3 O
+ = @ B 4 ¥ MRun B C P Makdown i

VIL L IO OUBGNYIG WU DAL ISTINIUN DOILLG YWY TIRLFIFL 4 171 S0 Y S0E VIS TI-NUD .

In [23]: def feature filtering func(feature name):
return feature name.startswith('cur val aids rep 01') or feature name

features = feature loader.load features(feature_selector=feature_filtering

features.head(5) I

Out[23]:

cur_val_aids rep 01 alt cur val aids rep 01 ap 1 cur val aids rep 0

AC CYCLE_END_TS

VP- 1322708400 34006.0 73
BHV
1322716260 34006.0 73
1322723760 33991.0 73
1322742180 36004.0 73
1322756820 37008.0 73

5 rows x 349 columns

Puc.3.5: Ilpumep 3arpy3ku Npu3HaKkoB ¢ nomoupio feature loader

1. Feature loader coxpaHsieT HHAEKCH CTPOK JaTadpeiiMa U UX MOPSAOK.

2. Feature Loader aBTOMaTH4YecKH NMpUMEHSIET MpeoOpa30BaHie TUIIOB COrTacHO KoHpurypauun ML 3anaun,
TaK 4TO BaM MOXHO He OECIIOKOMTBCS O THIIaX BO3BPALlaeMbIX JaHHBIX M O CHYKEHUH MOTPEOJIeHH S TaMSTH
(ye BbIOpaHbI ONITUMAJIbHBIC THITHI JAHHBIX ).

3. Feature Loader otcrexxuBaer Bamm Be3oBbl MeTona load_features u kammpyet Ha JHCK 3arpyskeHHble Pandas-
natappeimsl.

3.8 Cornamenue 00 UMEHOBAaHUM MPU3HAKOB

\Y 15§ PEKOMEHAYEM UCIIOJIb30BaTh CJICAYIOMIEE COrJIallICHUE 00 UMEHOBaHHUU TMPHU3HAKOB:

[oper_ N1__ ... __[oper_2]__[oper_1]__[src]__[parameter]

Takoe nMs cieyeT YuTaTh CIIpaBa HAJIEBO, a AIBOWHBIE HIDKHUE MOTYEPKUBAHNUS B HEM UCIIONIB3YIOTCS B KAUECTBE
pazgenuTeneil. Ms npusHaka KoaupyeT HOPsAOK IpeoOpa3oBaHuil, B pe3yabTaTe KOTOPBIX OH ObUI HOMyYeH: K
napameTpy [parameter] U3 uCTOUHMKA [src] mpuMeHWM mpeodpaszoBaHue [oper_1], 3aTeM K pe3ysbTaTy IpUMEeHWITH
npeoOpa3oBaHue [oper_2], U Tak nayiee 1o peodpazoBanus [oper_N].

Hanpumep:

cur_val__aids_rep_01__alt

CrneyeT uMTaTh Kak «B3ATh MapameTp alt u3 ucrounmka aids_rep_0l1 u mpuMeHHTH K HeMy IpeoOpa3oBaHUE
cur_val».

IIpumevanne

OépaTI/ITe BHUMAHUE, YTO UMA IIPpU3HAKA IOJYYacTCs YHUKAJbHbBIM, HE3aBUCUMO OT TOI'O U3 Kakom KOHCI)I/Ipra-
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LMOHHOM 3ariCcy ObLT B3ST UCXOAHbINA Mpu3HaK. Eciiit Obl 3TO ObLUIO HE TaK, ObUIO Obl HEBO3MOXHO OIPEJIENIUTh U3
KaKol KOH(pUTYPALIMOHHOM 3aMKCH CJIeAYeT 3arpykarh MpU3HaK.

Brumanue*
Bcerna npunepxuBaiiTech eJUHBIX MPUHIIAIIOB IMECHOBAHHU I IPU3HAKOB, 3TO MMO3BOJIUT BaM U Ballleil KOMaH/e:
1. DddeKTUBHO HAXOIUTh U UCTIONH30BATh HY KHbIE IPU3HAKY JJIs1 PEIeHHsI 3a/Ja4 10 aHAIM3Y JaHHBIX

2. BpIcTpOHUTb NOHSTHYIO CHCTEMY WMEHOBAHUS MPU3HAKOB JUIsl yI0OCTBA MHTEPIIPETALMKA M 00CYXAECHUH C
SKCIEPTAMHU.

3. Hcnonb30Bath CUCTEMY UMECHOBAHWA IMTPU3HAKOB IIPU IIOCTPOCHUU aBTOMATUYECKUX CEPBUCOB 110 UHTEPIIPE-
Taluu U 00BACHEHUN IMPU3HAKOB 1JIA 9KCIIEPTOB U MCHEKEPOB.

3.9 3arpy3ka 1ejeBoro npu3HaKka

st nonyueHust pandas-garadpeiima ¢ 1eJIeBbIM MPU3HAKOM JIJIst OOYUEHHUsI C YUUTEJIeM U JIJIS TIONyYeHUsl JaTa-
(ppeiima, KOTOPBII HYKHO 3aMOJHUTH MPEACKa3aHUAMU (OTBETAMU) HAa TECTOBOM BBHIOOPKE, UCIIONB3YHTE OOBEKT
target_loader:

target_loader = task_loader.target_loader

U BrI3OBUTE MeTO[ get_train_test:

y_train, y_test = target_loader.get_train_test()

rot Metop BepHeT ABa pandas.DataFrame. ITepblit maTacpeiiM COAEPKHUT LIEIEBYIO IEPEMEHHY 0, HEOOXOUMY 10
JUTSI QJITOPUTMOB MAIIIMHHOTO OOYYEHUS C YUUTEJIEM, M UCTIOJIb3yEeMYIO MPH CO3JJaHUH CXeM BaJIMIAIMA U 00y IeHUS
MoJeJIei:

junior_track ru - Mozilla Firefox b

junior_track_ru x |+
C o © | © 25 localhost B G | e w N O S e =
" Jupyter junior_track_ru uosaves @ Lo
File Edit View Insert Cel Kerne Widgets Help MNot Trusted | Python 3 O
# <@ B4+ ¥ MR B C/ P come .

In [7]: y train, y test = target loader.get train test()
Pasmepb! 00y4aloLLero LeleBoro BeKTopa, TECTOBOI0 LieNeBoro BeKTopa: I

In [8]: y train.shape, y test.shape
out[8]: ((148640, 1), (56973, 1))

O6yyaroLid LieneBoii BEKTOP COAEPXKUT 3HAYEHUSA MHAWKaTOpa NnoABANeHus coobLLeHus B OkHe
pasmepom 21.

In [9]: y train.head()

Out[9]:
TARGET

AC CYCLE_END_TS

VP-BTU 1322710200 0

Puc.3.6: Ucnonb3oBanue target_loader o nonyyeHus y_train u y_test

3.9. 3arpys3ka uenesoro npu3Haka 10
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Bropoii naradpeiiM npeHa3HAYEH /s 3a0JHEHU I NIPe/ICKa3aHUsAME (OTBETaMM) Ha TECTOBOM BHIOOPKE, I03TOMY
OH He OyIeT cojiepKaTh 3HaUeHHUil 1IeJIeBOi IepeMeHHOI:

junior_track ru - Mozilla Firefox

junior_track_ru x |+
C @ © | © % localhost B G | .- w Ln @S o =
" Jupyter junior_track_ru gseedchanges) @ | Logout
File Edit View Insert Ce Kerne Widgets Help Not Trusted | Python 3 O
+ < @ B 4+ ¥ MHRun B C W Markdown M

M In [28]: y test.head(10)

Out[28]:
TARGET

AC CYCLE END TS I

VP-BTU 1443671220 None
1443682860 None
1443691560 None
1443702660 None
1443712500 None b
1443743160 None
1443766080 None
1443779340 None
1443792540 None

1443803280 None

Puc.3.7: LleneBast nepeMeHHast 1Jis1 TECTOBOI1 BHIOOPKH y/laJleHa CUCTEMOI

IIpumevanne
1. Target Loader coxpaHsieT UHIEKCHI CTPOK JaTadpeilMa U ux NopsiaokK.

2. Target Loader kammpyeT naradpeiimbl ¢ 11e1eBoii IepeMeHHO# Uit 00yJaloleil/ TecToBoii BHIOOPOK B 6aze
JaHHBIX COTIACHO KOH(HTyparoHHoMy aiiry ML 3amaun.

3. Eciu neneBas nepeMeHHast 1)1t 00yJarolieil/TecToBoil BHIOOPOK He Haii[ieHa B Ka1ile, target_loader moctpout
€€ U MOJIOKUT B K3LI 3aHOBO, UCTIONB3Y Sl ClIeHM(UKALIMIO ITPEAMETHON 00J1aCTH MPOEKTa.

3.10 Ucnoun30BaHue cxeM Bajuaanui u3 moayJasa model_selection

The DATASKALI contains its own tools to support cross-validation. Big part of them is not presented in scikit-learn
library, but might be useful in different researches.

This tools are presented in the form of Python classes and assembled into a separate module named model_selection.
Classes split input data into folds according to a certain rule and return these folds to the user. At the same time,
the input data is sorted by time (or must already be sorted by user, but we will fix it in the nearest future) so the
result folds contain data close to each other in time.

Also in some classes we use grouping data by entity (object class, category or something similar) and then build
the folds so that the data of each entity are evenly distributed between different folds.

There are five base classes, TimeRangeBase, TimeRangeBaseExtraFold, TimeRangeByEntityBase,
TimeRangeByEntityBaseExtraFold and TimeRangeConsecutiveOnesBase. Each of them is designed to pre-
split the input data to folds, which are then combined into the train and test using the method split of the
children classes. The diagram also shows the SignalAggregationKFold class, the logic of which is similar to the
TimeRangeConsecutiveOnesBase, but covers additional functions.

3.10. Wcnonb3osaHnue cxem Banugauuii n3 mogyna model selection 11
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The work of all classes will be discussed in more detail below.

A class diagram be represented as:

; TimeRangeBase TimeRangeByEntityBase
TimeRangeBaseExtraFold TimeRangeByEnityBase
P : ExtraFold

TimeRangeConsecutive
OnesBase

Puc.3.8: Class diagram for cross-validation classes.

3.10.1 Base classes

They are used to construct data folds, from which then the splits will be crested using various algorithms. The
primary folds contain approximately equal amount of data.

TimeRangeBase

TimeRangeBase class works as shown below. It takes input data, sort it and makes split for n folds (user can custom
n parameter when creating a class instance).

Sort input data by time

Time >

Make n folds

Puc.3.9: The operating principle of the class TimeRangeBase.

3.10. Wcnonb3osaHnue cxem Banugauuii n3 mogyna model selection 12
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TimeRangeBaseExtraFold

TimeRangeBaseExtraFold works like previous class, but creates +1 extra fold. This happens because classes
TimeRangeConsecutiveByTimeKFold and TimeRangeConsecutivePairsByTimeKFold, which are inheritors of
class TimeRangeBaseExtraFold, require +1 initial fold to create the expected number of splits.

TimeRangeByEntityBase

Another base class is TimeRangeByEntityBase. Besides the sorting by time, it also performs grouping of data
by entity name. Thus, we guarantee that the each entity data will be distributed across all the folds as evenly as
possible.

Get input data

Make n folds for each entity
Sort data by (entity, time)

Entity 1 Entity 2

Time Time

> >

EiFold1 || EaFold2 || EaFold3 E2Fold1 || E2Fold2 || E2Fold3

I J
| 9 |
v v }
Make final folds
Fold1 Fold2 Fold3

Puc.3.10: The operating principle of the class TimeRangeByEntityBase.

TimeRangeByEntityBaseExtraFold

TimeRangeByEntityBaseExtraFold works like previous class, but creates +1 extra fold. This happens
because classes TimeRangeConsecutiveByEntityKFold and TimeRangeConsecutivePairsByEntityKFold, which
are inheritors of class TimeRangeByEntityBaseExtraFold, require +1 initial fold to create the expected number of
splits.

TimeRangeConsecutiveOnesBase

The third base class is the TimeRangeConsecutiveOnesBase. It is expected that this class will be used in the case
when the input data contains a feature in the form of a vector of zeros and ones, where one means the occurrence
of any event, and zero means its absence. After splitting each data fold contains a sequence of ones and preceding
in time zeros. For example, the sequence [1, 1,0, 0, 1, 1, 0, 1, 1, 0] will be divided into 4 folds with the following
indices: [0 1][23 4 5] [67 8] [9]

3.10. Wcnonb3osaHnue cxem Banugauuii n3 mogyna model selection 13
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Baxkno: In current realization input data should be already sorted in (entity, time) manner.

\ \
S o S

Get folds ‘Fold1‘ ‘ Fold2 ‘ ‘ Fold3 ‘ ‘FoIdAN

events no-events

Puc.3.11: The operating principle of the class TimeRangeConsecutiveOnesBase.

The following is a description of four pairs of folds generators classes. The classes of one pair work on similar
algorithms, but one of the classes groups data by the name of the entity, and the other does not.

Work principles of TimeRangeConsecutiveOnesBase and SignalAggregationKFold classes will be given in the
end of this section.

3.10.2 KFold generation

TimeRangeByTimeKFold and TimeRangeByEntityKFold classes make approximately equal folds from data
and create splits for validation by sequentially selecting each of the parts to the test sample. For example, if you
use n_splits=4 in base class and have 4 data folds (1, 2, 3, 4), after generating you will receive the following splits:
2+3+4+4,1),(1+3+4,2),(1+2+4,3),(1+2+3,4).

TimeRangeByTimeKFold

In the case of using the TimeRangeByTimeKFold (inherited from TimeRangeBase class) splitting is performed
with end-to-end sorting of data by time.

Get folds ‘ Foldn ‘ ‘ Fold2 ‘ ‘ Fold3 ‘ ‘ Fold4 ‘
I I I I
Split 1 ‘ Test ‘ ‘ Train ‘
Split 2 ‘ Train ‘ ‘ Test ‘ ‘ Train ‘
Split 3 ‘ Train ‘ ‘ Test ‘ ‘ Train ‘
Split 4 ‘ Train ‘ ‘ Test ‘
Time
>

Puc.3.12: The operating principle of the class TimeRangeByTimeKFold.

TimeRangeByEntityKFold

If you use the TimeRangeByEntityKFold, an additional division is happened: the data for each entity is evenly
distributed over the initial folds (see base class TimeRangeByEntityBase). Then primary folds are aggregated to

3.10. Wcnonb3osaHnue cxem Banugauuii n3 mogyna model selection 14
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test / train folds. All data is sorted by time within the subsets of each entity.

Baxno: In current realization input data should be already sorted in (entity, time) manner.

Getfolds | Foldi | | Fold2 | | Folds | | Folds |
I I I I
Split 1 ‘ Test ‘ ‘ Train ‘
Split 2 ‘ Train ‘ ‘ Test ‘ | Train ‘
Split 3 | Train \ | Test \ | Train \
Split 4 ‘ Train H Test ‘
Time Time
>

Puc.3.13: The operating principle of the class TimeRangeByEntityKFold.

3.10.3 Time series split

Classes of this type make splits in which the test fold is always beyond the train fold on time. In the first iteration
the test fold is the second input data part, then the third, fourth, and so on. For example, if you split data to 4 folds
(1, 2, 3, 4), at the output you will get the following splits: (1, 2), (1 +2,3), (1 +2+3,4)

TimeRangeConsecutiveByTimeKFold

When using the TimeRangeConsecutiveBy TimeKFold (inherited from TimeRangeBase class) you will get splitting
with end-to-end sorting of data by time as presented below:

Getfolds | Foldi | | Fold2 | | Folds | | Folds |
I I I I
Split 1 ‘ Train ‘ ‘ Test ‘
Split 2 ‘ Train H Test ‘
Split 3 ‘ Train ‘ ‘ Test
Time
>

Puc.3.14: The operating principle of the class TimeRangeConsecutiveByTimeKFold.

TimeRangeConsecutiveByEntityKFold

Also you can evenly distribute each entity data over the different folds using TimeRangeConsecutiveByEntityKFold
(inherited from TimeRangeByEntityBase class). All data is sorted by time separately for each entity.

3.10. Wcnonb3osaHnue cxem Banugauuii n3 mogyna model selection 15
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Get folds ‘ Fold1 ‘ ‘ Fold2 ‘ ‘ Fold3 ‘ ‘ Fold4 ‘
I . I I
Split 1 ‘ Train ‘ ‘ Test ‘
Split 2 | Train | Test |
Split 3 ‘ Train ‘ ‘ Test
Time Time
> >

Puc.3.15: The operating principle of the class TimeRangeConsecutiveByEntityKFold.

3.10.4 Consecutive pairs

TimeRangeConsecutivePairsByTimeKFold and TimeRangeConsecutivePairsByEntityKFold classes create
sets, that contain of neighbor data parts pairs - one as a training, other - a test fold. For example, if you split data
to 4 folds (1, 2, 3, 4), at the output you will get the following splits: (1, 2), (2, 3), (3, 4)

TimeRangeConsecutivePairsByTimeKFold

Class TimeRangeConsecutivePairsByTimeKFold (inherited from TimeRangeBase class) returns splits with
common sorting by time.

Get folds ‘ Foldn ‘ ‘ Fold2 ‘ ‘ Fold3 ‘ ‘ Fold4 ‘
I I I I
Split 1 ‘ Train ‘ ‘ Test ‘
Split 2 ‘ Train ‘ ‘ Test ‘
Split 3 ‘ Train ‘ ‘ Test
Time
>

Puc.3.16: The operating principle of the class TimeRangeConsecutivePairsByTimeKFold.

TimeRangeConsecutivePairsByEntityKFold

Class TimeRangeConsecutivePairsByEntityKFold (inherited from TimeRangeByEntityBase class) additionally
distributes the data of each entity over different folds, data is sorted by time separately for each entity.

3.10.5 Cycled consecutive pairs

Classes TimeRangeConsecutivePairsBy TimeCycledKFold and TimeRangeConsecutivePairsByEntityCycledKFold
return pairs consisting of two neighbor data folds — one as a training, and the other — a test fold, and when the

last data fold is reached, the sequence loops, creating a pair from the last and first in sequence folds. For example,

if you split data to 4 folds (1, 2, 3, 4), at the output you will get the following splits: (4, 1), (1, 2), (2, 3), (3, 4).

3.10. Wcnonb3osaHnue cxem Banugauuii n3 mogyna model selection 16
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Getfolds | Foldi | | Folde | | Folds | | Folds |
! I ! !
Split 1 ‘ Train ‘ ‘ Test ‘
Split 2 | Train || Test |
Split 3 ‘ Train ‘ ‘ Test
Time Time
> >

Puc.3.17: The operating principle of the class TimeRangeConsecutivePairsByEntityKFold.

TimeRangeConsecutivePairsByTimeCycledKFold

TimeRangeConsecutivePairsByTimeCycledKFold (inherited from TimeRangeBase class) returns cycled pairs with
common sorting data by time.

Get folds ‘ Fold1 ‘ ‘ Fold2 ‘ ‘ Fold3 ‘ ‘ Folda ‘
I '
Split 2 | Train || Test |
Split 3 ‘ Train H Test ‘
Split 4 ‘ Train H Test
Time
>

Puc.3.18: The operating principle of the class TimeRangeConsecutivePairsByTimeCycledKFold.

Also you can custom the number of data folds that will be aggregated in training fold. For example, if this parameter
equals 2, then on 4 data folds (1, 2, 3, 4) you will have (3+4, 1), (4+1, 2), (142, 3), (2+3, 4) result splits as shown
below.

TimeRangeConsecutivePairsByEntityCycledKFold

TimeRangeConsecutivePairsByEntityCycledKFold (inherited from TimeRangeByEntityBase class) additionally
distributes the data of each entity over different folds, data is sorted by time separately for each entity.

Work scheme for TimeRangeConsecutivePairsByEntityCycledKFold with aggregation of two neighbor data folds:
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Get folds F
Split 1 Tes’r

Time

>

Puc.3.19: The operating principle of the class TimeRangeConsecutivePairsByTimeCycledKFold with aggregation
of two neighbor data folds.

Get folds m Hldz | q'ld3
Split 1

Split 3 -:in | -s’r

Time Time
— > >

Puc.3.20: The operating principle of the class TimeRangeBase.

Gortace [T
Split 1 T |

[ e [

Time Time
— 4 >

Puc.3.21: The operating principle of the class TimeRangeConsecutivePairsByEntityCycledKFold with aggregation
of two neighbor data folds.
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3.10.6 Consecutive events

TimeRangeConsecutiveOnesByTimeKFold

Class TimeRangeConsecutiveOnesByTimeKFold uses an algorithm to allocate groups of sequential events and is
based on the TimeRangeConsecutiveOnesBase class. When receiving the final folds, the following logic is used:
the test fold is always ahead on time. For example, if you split data to 4 folds (1, 2, 3, 4), at the output you will get
the following splits: (1,2), (1 +2,3),(1+2+3,4)

Getfolds  [Foldi | Fold2 | | Folds| | [Foldd
I I }
Split 1 ’Troin‘ ‘ Test ‘
Split 2 ‘ Train H Test ‘
Split 3 ‘ Train ‘ ‘Tes’r‘
Time
>
events no-events

Puc.3.22: The operating principle of the class TimeRangeConsecutiveOnesByTimeKFold.

SignalAggregationKFold

Class SignalAggregationKFold also works based on allocation of groups of events (ones), but you can custom a
number of splits and the window width, which is a number of previous and following values for each group of
events.

SignalAggregationKFold allows to evenly distribute data across the splits. If you have a bid gap between groups
of events (long zero sequence), then you guaranteed will not have a fold without events. h parameter, the window
width, acts as a context, which shows how the process develops before and after the group of events.

So, this class detects the groups of ones, adds h previous and h following (for each group) values to themselves,
distributes groups over n_splits folds (n_splits and h parameters are custom by user) and deletes repeated values.
Then it extends data folds with the still not involved zero (no-event) values of the input data. Data in each separate
fold is sorted by time.

If the number of required splits is equal to number of separate groups of events it works as presented on the
diagram. Note that the training fold is, in essence, an array of input data from which the test fold was excluded,
with the initial sort preserved.

In the case if the number of splits (n_splits parameter) is less then number of groups of events, groups are aggregated
by number_of_groups % number_of_splits rule.

3.11 Ornpaska Jupyter-HoyTOyKa ¢ pe3yJbTaTaMu

Korga Mozens rotoBa M IpoBepeHa C MOMOIMIBIO MPOLEAYPbl KpOCC-BalualMi, HACTYMAeT 3Tall OTIPABKU B
tabmny pe3yabratoB. DATASK Al peroctaBiisieT KOMIOHEHT Submitter 1J1s1 OTCHIIKM NPeicKa3aHuii Ha TECTOBOM
BBIOOPKE ¥ JJOTIOJIHUTEIbHOM MH(OPMAIMH B TIOJCUCTEMY XpaHEHHs CaOMHTOB:
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Get input data

|

B
N\ \

Add window
Get events group with windows

%

\

Allocate no-events and make folds

I
i
ﬂ

Split1

, % |
Split 2

[Troin G | Grong, |
Split 3

I events no-events B no-events included to windows

Puc.3.23: The operating principle of the class Signal AggregationKFold.

Get input data

Add window
2 7 b | 7

Get events group with windows

Union events group for making n_splits

% % % / Y
. % /
Allocate no-events and make folds

Split 1
Split 2

/ /
. events no-events ' no-events included to windows

Puc.3.24: The operating principle of the class SignalAggregationKFold with creating a specific number of splits.
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submitter = task_loader.submitter

IMocnie Toro Kak BbI 3aMOJHANN JaTadpeiim y_test peacKka3aHus MU (OTBETaMM) Ha TECTOBOH BBIOOPKE, BEI3OBUTE

MeTof submit_results:

submitter.submit_results(
results_df=y_test,
author_name=AUTHOR_NAME,
model=logistic_regression,
model_name='Logistic Regression',
tags=['baseline'],
model_feature_columns=feature_columns.tolist(),
model_£fill_na_values=[0] * len(feature_columms),
model_version='1.0"'

T1OT METO COLECPKUT Ha60p HUMCHOBAHHbIX apI'yMEHTOB, KaKIbld U3 KOTOPBIX UMEET OIPEACICHHYIO LICJIb:

1.

8.

results_df - (o0s3aTenpHbIl, pandas-natadpeiim) - 3aroTHEHHBII Y_test ¢ mpeIcKa3aHusIMu (OTBeTaMK) Ha
TECTOBOW BHIOOPKE

author_name - (00513aTeJIbHbI, Str) - UMsI aBTOPA MOJIE/IN

. model - (00s3aTebHBIi, object) - 9K3eMILIsIp 00bEKTa 00YUSHHOI MOJIen

model_name - (06s13aTeNIbHBII, Str) - Ha3BaHUE MOJEIH Il OTOOpakeHUs B TaOJIULIe Pe3y/IbTaTOB
tags - (0Os13aTelNbHBI, list[str]) - KiTIoUeBbIe CIIOBa IS OBICTPOTO TIOMCKA B MOICUCTEME PE3yIbTaTOB

model_feature_columns - (o0s13aTenbHbIH, list[str]) - ynopsiioYeHHsIi CIMCOK UMEH KCIIOIb3YEeMBbIX PU3HA-
KOB

model_fill_na_values - (o6s13atebhbii, list[float]) - uncia, ucnonp3yembie mpu HEOOXOIUMOCTH JIJIs 3aII0J-
HEHHUSI MPOIYIEHHBIX 3HAYEHU I PU3HAKOB, STOT CIIUCOK YMOPSI0UEH COMIACHO COOTBETCTBYIOIIUM UMEHAM
UCIIOJIb3YEeMBIX TIPU3HAKOB

model_version - (00s13aTeIbHBIIH, Str) - BepCHs MOJIEIH, )Tt OBICTPOro MOMCKA U COPTUPOBKH Ha Jiuiepoope

IIpumeuanue

Submitter aBTOMaTHYECKH COXPAHSIET TEKYyIllee COCTOsIHUE Jupyter-HOyTOYKa Mpu BbI30Be MeToja submit_results.
Taxsxke Submitter ornpassier cam aiin Jupyter-HOyTOyKa B IMOACUCTEMY XpaHEHHsI CAOMHUTOB, BMECTE C ITEPEUHC-
JICHHBIMH BbIIIIe UMEHOBaHHBIMH apryMeHTaMu. TakuM 00pa3oMm, HeT HeOOXOUMOCTH MOCJIE OTCHIJIKH PE3YJIbTaToB
BEPCHOHMPOBATh Jupyter-HoyTOYK ¢ momonipio Git MM cucTeMbl IMEHOBAaHHMSI, @ MOXKHO ITPSIMO M3 HETO IIPOAIOJIKATh
OTIPABJIATH HOBBIE PE3YJIbTATHL

B ciy4ae ycriemHoro BhINOJHEHUs, MeTOl submit_results Bo3BpalaeT YHUKaJIbHBINA MIAEHTH(DUKATOP cabMuTa.
ITOT UAeHTU(PHUKATOP YIOOHO HCIONB30BATh B KAYECTBE KJIIOUEBOTO CJIOBA IMpPU MOWCKE B TpaUIecKOM HHTEp-
(etice TaOMUIIBI PE3YIHTATOB.

Merton submit_results Takke MOAIepKUBACT CJEAYOIINE He0Os3aTeTbHbIC TTapaMeTphI:

1.

notebook_name - (HeoOsi3aTeNbHBIi, Str) - uMs aitia Jupyter-HoyTOyKa, 13 KOTOPOTO BHI3BIBAETCSI METO[
submit_results. B OoJbIMHCTBE CilydaeB HET HEOOXOIUMOCTH 3aJjaBaTh STOT MapaMeTp, Tak Kak Submitter
TIBITaeTCS ONPEICIINTh €0 aBTOMATHUECKU.

data_scaler - (HeoOs3aTesbHBIA, OOBEKT) - OOBEKT KJlacca MO MACIITAOMPOBAHHIO JAHHBIX W3 IakKeTa
sklearn.preprocessing, eciy UCTIOJIb3YeTCSl.

model_feature_importances - (HeoOs3aTesbHbIA, CIIMCOK BEIECTBEHHBIX YKCEN) - Beca NMPU3HAKOB (B 3a-
BUCHUMOCTH OT HCTIOJIb3YEeMOI MOJIeJH), HEKOTOpbIe MOJEIHN MOAJEPKUBAIOTCS aBTOMAaTHUECKH (TaKhe Kak
XGBoost, sklearn RandomForest 1 HekOTOpbIe Apyrue), 4Jisl HUX HE HY)KHO NepelaBaTh 3TOT HapamMeTp.
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" Jupyter  junior_track_ru wsaed cnanges) @ Lo
File Edit View Insert Cel Kerne Widgets Help Mot Trusted & | Python 3 O

B+ s« @ DB ¥ MHRun B C W Code 1=

In [57]: feature_columns = train.columns.difference([ 'TARGET'])
submitter.submit results(

results df=y test,
author name=AUTHOR NAME, |
model=logistic regression,
model name='Logistic Regression',
tags=['baseline'],
model feature columns=feature_ columns.tolist(),
model fill na values=[0] * len(feature columns),
model_feature_importances=logistic_regression.coef [0].tolist(), I
model_version='1.0",

Out[57]: ObjectId('5df10c3778laf76dcac36430')

Puc.3.25: OrnpaBka pe3ysbTaToB B Submitter

Brumanue*

[MomHUTE, YTO BaKHO OE30IMMOOYHO 3AMOTHSATH IAHHbBIE PU OTIIPABKE PE3Y/IbTAaTa: 9TO CIKOHOMHUT MHOTO YCHIIHIA
Y BpeMEHH JJIsI BaC M BCeil KOMaH/BI Ha CJIeIYIONINX 3TaNax XU3HEHHOTO IIMKJIA MOJEIH (HalpuMep TIPU IPOBEpKe
MOJIEJIH, YITAaKOBKE MOJEIH | T. [1.).

3.12 IIpoBepka pe3yJbTaTa Ha TECTOBOH BbLIOOPKe uepe3 rpadpuuecKuit
uHTepeiic TA0MIbI Pe3yJIbTATOB

I[Mocne oTripaBKM cabMHTa BB MOXETE TPOBEPUTD PE3YIIbTAT Yyepe3 rpadudeckuii nHTepdeic TadIuIb! pe3ysIbTaToB.
YroObl NOMYYUTh CCBUIKY Ha HEro, 0OPaTHTECh K BallleMy CTaplieMy KoJulere:

I'paduaeckuit uHTEpQEiic TAOIMIBI Pe3yAbTATOB MO3BOJISET OCMOTPETh 3HAYCHUSI METPUK BCEX CAOMHUTOB IS
tekymiedi ML 3a/1auu, OTCOPTUPOBATH UX M0 BO3PACTaHMUIO/YOBIBAHUIO, MPOM3BOIUTH OBICTPHINA MOJTHOTEKCTOBBII
MOUCK, CKPBIBATh HEKOTOPbIC U3 MH(MOPMALIMOHHBIX MOJeit, u T. 1. Kpome Toro, 3ieMeHT «xJieOHble KPOILKU» B
BEpPXHEHN YacTH OKHA IO3BOJISIET IIEPENTU K CIIMCKY BCeX NOcTaBieHHbIX ML 3ajad 1 NOCMOTPETh HUX 3HAYEHUS
METPHUK BCEX CAOMUTOB:

Brumanue™*

ITomHHMTE, YTO 3A0pOBasi COpeBHOBATENbHAS aTMOocdepa OUYeHb BakKHA B MPOEKTAX MO aHAIM3Y AAHHBIX, O3TO-
My odopMIIsiiiTe BalllK pe3y/bTaThl MOJHOLEHHO, 3aIl0JHAS BCe HEOOXOOMMBIE MOJS M MOLASpKHUBas TaOJuIly
pe3yJbTaToB B YIOOHOM IS IPOCMOTpA BUIE.

3.13 3arpy3ka Jupyter-HoyToyka u3 paHee OTIPaBJIEHHBIX Pe3yJIbTaTOB

Jlio6oii n3 oTnpaBieHHbIX Jupyter-Hoy TOYKOB MOKHO CKa4aTh 0OpaTHO U3 MHTepdeiica TabauIbl pe3y/IbTaToB. DTO
MOXET OBITh MMOJE3HO KYHHUOP AaTa-CaileHTHCTY Uil O3HAKOMIJICHHUS C PEIEHHUsMH €ro KOJUIET, M B Cllydae
NOTEPU OPUTMHAIBHOrO haiiia. A MU AaTa-CaiileHTUCT UCHONb3YeT TO ISl IPOBEPKU BOCHPOM3BOIUMOCTH
paboTHI MOJIENIM MAIIMHHOTO 00y YeHH s Nepe ] e 3aaKoBKOM ISt KOHEYHOT0 UCIOIb30BaHu 1. Takyio BO3MOXKHOCTb
npenocTasiseT kiacc NotebookDownloader.

3.12. TMposepka pe3ynbTaTa Ha TeCTOBOI BbibOpke 4Yepe3 rpadmyeckuii uurepdeic Tabnuubr 22
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aero_eng 2 rev_pressurized - ENG 2 REV PRESSURIZED - Mozilla Firefox - + X
aero_eng 2_rev_pressurized-EN X ‘ +
@ = Q@ @ [@ \ #£ 10.30.16.181:5001/aero_eng 2 rev_pressurized/message/ENG 2 REV PRE 120% e {}] B [ Y e | 2 0 | =
Submit panel aero_eng_2 rev_pressurized - ENG 2 REV PRESSURIZED
Change Visibility Home / aero eng 2 rev pressurized - ENG 2 REV PRESSURIZED
™ id
[ creation ts Download CSV Reload table Search:
¥ model name ;
Show 25 % entries
™ roc
¥ max f1
™ model version _id model_name ro
[ tags
¥ author 5dde28b8c97c449e32204ab2  cross-validated logistic regression, target unmodified 0.8
[] feature mining
comments 5dde261dc97c449e32204aad  baseline Logistic Regression 0.8
[ model feature
columns 5dde276cc97c449e32204aaf cross-validated logistic regression 0.8
5dde28bac97c449e32204ab3  cross-validated random forest, target unmodified 0.8
5dde276dc97c449e32204ab0  cross-validated random forest 0.7
5dde2725c97c449e32204aae  cross-validated gradient boosting 0.6
5dde287bc97c449e32204abl  cross-validated gradient boosting, target unmodified 0.6
Puc.3.26: [IpoBepka MeTpuK uisi cabMHTa
Mozilla Firefox - + X
10.30.16.181:5001/ X ‘ +
@ - C @ [@\&‘ 1030.16.181:5001 o | e @ ﬁ] 4 In @ ® o | =

Submit panel

ammiak - ammiak_pressure_TmO06_regression_v4

ammiak_future 2h - ammiak_pressure_Tm06_regression_future_2h_ vl

ammiak_future_total_energy_consumption_2h - ammiak_regression_future_total_energy_consumption_2h_v1

aero_eng_ 2 fuel filter_clog - ENG 2 FUEL FILTER CLOG

aero_eng_1 fuel filter_clog - ENG 1 FUEL FILTER CLOG

aero_eng_2_rev_pressurized - ENG 2 REV PRESSURIZED

aero_eng_1l_rev_pressurized - ENG 1 REV PRESSURIZED

aero_eng_2_ compressor_vane - ENG 2 COMPRESSOR VANE

aero_eng 2 fadec b fault- ENG 2 FADEC B FAULT

aero_eng 2 start fault - ENG 2 START FAULT

aero_eng_1_start_fault- ENG 1 START FAULT

Puc.3.27: [IpoBepka MeTpuK ajisi cabMuTa
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[TycTh y HaC ecTb UIeHTU(UKALIMOHHBII HOMEP HHTEPECYIOIIEero Hac cabMUTa U3 TabJMIbl pe3yJIbTATOB JIUAepOOp-
na (cMm. pasgen «[IpoBepka pe3ysbTaTa Ha TECTOBOM BBIOOpPKE uyepes rpaduueckuii uHTepdeic Taduibl pe3y.ib-
TaroB»). Toraa Mel MOXeM Kcnosb3oBarh kiace NotebookDownloader jiiist 3arpy3ku Jupyter-HOyTOYKOB U Beeid
COMYTCTBYIOIEH NH(POPMAIIH:

from notebook_downloader import NotebookDownloader
notebook_id = '5df7731cf8427b16£81b4dbb’

nd = NotebookDownloader (TASK_CONFIG['mongo_config']l)

filename, submit = nd.download_notebook_to_file(notebook_id=notebook_id,
filename='downloaded_notebook.ipynb',
overwrite=True)

3arpyskeHHblii Jupyter-HOyTOYK MOSIBUTCS B TEKYIIEi pabodeil AMpeKToprH.

3.14 Hcnoub30BaHue HHCTPYMEHTOB U3 MOaYJs utils

3.14.1 AdversarialTrainTestValidator

[Mepen HENMOCPEACTBEHHBIM ITOCTPOSHUEM MOJIEIIN MAIIIMHHOTO 00YUYESHHUSI MOKET OBITh TOJIE3HBIM BOCIIOIB30BATHCSI
AdversarialTrainTestValidator u3 momyns ‘utils*.

1o MeTo[ 0TOOpa MPU3HAKOB, OCHOBAHHBIA Ha CTENICHU CXOJICTBA paclpe/iesieHnii 00yJalomieil/TeCTOBON BbOO-
pok. OCHOBHast ujiest METO/Ia — IOMbBITATHCS 00YyYUTh OMHAPHBIN KJIACCU(PUKATOP Pa3INyaTh JaHHbIE 00y4JaloIIeil
BBIOOPKM U TecToBOM. Ecim Takylo 3ajauy He yAacTcs XOpOIIO PellnTh, 3HAUYUT 00y4Yalollie U TECTOBbIE JaHHbIC
MOXO0XMU, B3SIThl U3 OIHOTO U TOro xe pacnpeaenenus. Adversarial TrainTestValidator utepaTuBHO ynajisieT CUIlb-
HeHImii npu3HaK (MMPU3HAK C CaMbIM OOJIBIIMM KOI(D(PHUIIMEHTOM BAXXHOCTH) 1O TEX MOp, IOKa He OyJeT JOCTUTHY T
yKa3aHHbIN TPUEMJIEMBII TOPOT 110 3HAYCHNIO METPHKH.

Haripumep, Bo3pMeM B KadecTBe KiacCHU(pUKATOpa aJITOPUTM CIIyHYaiiHOTO Jieca, BHIOEpeM AJIsl KpOCC-BalMJalluy
yrcio ¢oJI0B paBHOE 5, a mpreMIeMbIM 3HaYeHreM s MeTpuku ykaxem 0.7 ROC AUC. Kak mbl BUOuM, Ha
nepBbIX uteparusx 3HauyeHne metpuku npeBocxoaut 0.7 ROC AUC — 3HauuT 00ydaomas/TecToBasi BHIOOpPKU
JIETKO pa3JIMuMMBl 1aXe JIsl TAKO#l ¢J1a00ii MOJieN Iy (KOJMYeCTBO JEPEBbEB Mbl YKa3aJIM PABHBIM 5, 8 MAKCHMAJIbHYIO
nIyOuHy siepeBa paBHyIo 2). [list JOCTHKEHUs yKa3aHHOTO MPUEMJIEMOrO 3HAYeHUs METPHKH MOTPeOOBAIOCH 5
UTEpalyii 0 yAaJIEHHIO TPU3HAKOB U JIOTIONHUTEINBHBIX Stopping_rounds=5 nrepanwuii 11 yBepeHHOCTH. B KoHIe,
4YTOOBI y3HATh KaKuMe MPU3HAKM OBUIM yAaJleHbl, BOCHoib3yeMcst aTpuOyToMm removed_features. BeBon: crout
MONPOOOBATH YAAIUTD TU MPU3HAKK U3 00yYaIOIIed U TECTOBOI BHIOOPOK.

3.14.2 TargetBinaryEncoder

3.14.3 BinaryGenetics

3.14. WNcnonb3oBaHue MHCTPYMEHTOB 13 moayns utils 24
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In [34]: 1

Step:
[¢]
Step:
[¢]
Step:
[¢]
Step:
[¢]
Step:
1
Step:
2
Step:
3
Step:
4
Step:
5

['cur_val__aids_

from utils import AdversarialTrainTestValidator
from sklearn.ensemble import RandomForestClassifier
from sklearn.model selection import KFold

clf = RandomForestClassifier(
n_estimators=5,
max_depth=2,
random state=17,

)

kf = KFold(
n _splits=5,
shuffle=True,
random state=17,

)

validator = AdversarialTrainTestvalidator(
classifier=clf,
scoring='roc auc',

cv=kf,

threshold=0.7,
stopping rounds=5,
verbose=2,

)

validator.validate(x train, x test)

print(validator.removed features)

1, Score:
2, Score:
3, Score:
4, Score:
5, Score:
6, Score:
7, Score:
8, Score:

9, Score:

¢}

[¢]

0.

o

.7256764465201794,
.7292390885492711,
.711758268472457,

.7081490764252288,
.6893923395665462,
.6899058776320618,
.6787174804398723,
6854036827438927,

.6664119107243437,

removed

removed

feature:

feature:

removed feature:

removed

removed

removed

removed

removed

removed

feature:

feature:

feature:

feature:

feature:

feature:

rep_ 01 alt', 'cur_val aids rep 81
1', 'cur val aids rep @1 tn 2', 'cur val aids rep @1 pha sc 1']

cur val aids rep 81 alt

cur val aids rep 81 nlc 2
cur val aids rep 81 nlc 1

cur_val__aids rep 81 tn 2

cur val aids rep 81 pha sc 1

cur val aids rep 81 gle 2

cur_val__aids rep 01 125 2

cur val aids rep 81 n2 2

cur val aids rep 81 wl sd 1

nlc 2', "cur_val_aids rep 01 nlc_

Puc.3.28: IIpumep ucnonszoBanusa AdversarialTrainTestValidator.
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I'naBa 4

Tunosple 3a1a4d MUAJIJI 1ATA-CAHCHTHCTA

4.1 Cozpanmne Docker-koHTeliHepa AJIs1 J’KYHHOP JAaTa-caleHTHCTOB

Ecmm HacTpauBath padouee OKpyKeHHE I KaXIOro AaTa-CaleHTHCTa B OTAEIBHOCTH, TO 3TO MOXET 3aHSATh
MHOro BpeMeHU. UTOOBI M30ekaTh ITOr0, MOXKHO co3aTh ofuH Docker-KOHTeiHep cO BCeMH HEOOXOTUMBIMU
OUOIMOTEKAMM, U TIPEIOCTABUTD €r0 BCeM JlaTa-CaileHTHCTaM Ballieil KoMaH bl Pasiinune B pabounx OKpYKEHUSIX
TaKke MOXKET MPUBECTH K IIPOOJIeMaM ¢ BOCIIPOU3BOIUMOCTHIO pe3yabTaToB. HecKOIbKO KOHTEIHEPOB MOT'YT OBITh
JIETKO 3aITyIleHbl HA OJJHOM CepBepe, UTO MO30JseT MacTabupoBaTh KoMaHay. KOHKpeTHBIit Habop HHCTPYMEH-
TOB, colepXalluiicss B KOHTEHepe, 3aBUCUT OT nocTasjieHHOM ML 3apaun. IloarotoBsieHHbIl HAMU KOHTEHEP
,»ds_base_docker* comepxut 6a30Bblii HAOOP UHCTPYMEHTOB. UTOOBI €r0 UCIOIb30BaTh, CHaYaa HYKHO COOpaTh
€ro KOMaHJI0M:

./build

IIOCJIE Yero OH MOXET ObITh 3allylIEH JIOKAJIbHO WJIM Ha CEPBEPE:

docker run --rm -it idcp/jupyter:$VOUR_TAG /bin/bash

Yr1o0sI pa3rpaHN4nTh KOHTeﬁHepr IJIsT pa3HbIX HaTa-CaﬁeHTHCTOB, Bbl MOXKETE 3aITyCKaTb UX Ha CEPBEPE C pas-
JIMYHBIMU MOPTAMH U UMCHAMMU:

docker run --name data_scientist_1 -p 10001:8888 --rm -it idcp/jupyter:$YOUR_TAG /bin/bash
docker run --name data_scientist_2 -p 10002:8888 --rm -it idcp/jupyter:$YOUR_TAG /bin/bash

4.2 Hactpoiika u 3anyck Metric Service

YroObl aBTOMATUUECKH PACCUUTATh METPUKHU JIs1 KAXKJOro cabOMUTa, BaM HYXXHO HACTPOUTDH U 3amycTUTh Metric
Service. DtoT nporecc moapoOHo omucad B ref: nokymenrtaryu. Konduryparms Metric Service Mo3BoJIsSIOT HACTPO-
UTb €T0 TaK, YTO OH OYJIeT PaCCUUTHIBATH HECKOJILKO PA3JIMYHBIX METPHK JIsI HECKOIBbKUX ML 3a1a4 0fIHOBpeMEHHO.
Tak 4TO BaM He HYXKHO 3aIyCKaTh HECKOJIBKO IK3EMIUISIPOB TOr0 CEPBUCA YTOOBI pelath HecKoinbko ML 3a1ay.

4.3 Hactpoiika u 3anyck Submits Web App

YTtoOBl MPOCMOTPETh NOCUUTAHHBIE METPHKHU AJIsl CAOMUTOB, BaM HYKHO 3amycTuTh Submits Web App. Iponecc
HACTpPOWKHM W 3amycka Submits Web App nogpo6Ho ormvican B JoKkymeHTanuu. Submits Web App mo3Bosnsiet
BBIBOJUTH Ta6m/1uy PE3YILTATOB AJId HECKOJIBKUX IMPOEKTOB U HECKOJIbKUX ML 3a7la4 B paMKaXx 3THX IPOCKTOB.
Tak 4TO BBl MOXETE UMETh OJMH SK3EMILTSIP 3TOTO CEPBHUCA JIJIs BCEX BaIlIUX ITPOEKTOB.
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Toce 3anycka Submits Web App, Bbl MOKETE IPOCMATPUBATH CAOMUTBL, COPTHUPOBATH UX I10 PA3JIMYHBIM CTONOLAM,

a TaK¥XKE OCYIIECTBJIATH TEKCTOBBII MOUCK 10 CTOJ'I6L[8.MI

Change Visibility
id
creation ts
model name
mae
mape
rmse
mse
model version
tags
author
feature mining comments
model feature columns

Home / ammiak_future_2h - ammiak_pressure_Tm06_regression_future_2h v1

Download CSV Show 25 + entries

creation_ts

1659565332

1559286199

1559288418

1559564546

1560226874

1558684452

1558685455

1559738211

1568608774

1560426685

1569123433

1559126761

model_name

RANSACRegressor

RANSACRegressor

RANSACRegressor

RANSACRegressor

RANSACRegressor

Earth

Earth

RANSACRegressor

Earth

RANSACRegressor

RANSACRegressor

RANSACRegressor

0.9642

09644

0.9649

09648

0.9684

09744

09744

0.9624

0.9746

0.9629

096

2.4966

2497

24972

24972

25008

25009

25009

25011

25017

2502

25022

25022

Puc.4.1: YerpoiictBo unrepdeiica Submits Web App.

* model_version

246

238

239

268

335

44

45

292

43

346

213

216

Search:

author

AlexanderVasin

AlexanderVasin

AlexanderVasin

AlexanderVasin

AlexanderVasin

AndreyKalmykov

AndreyKalmykov

AlexanderVasin

AndreyKalmykov

AlexanderVasin

AlexanderVasin

AlexanderVasin

4.4 HpOBepKa BOCIIPOU3BOUMOCTH IOCJ€ BOCCTAHOBJICHUA OTIIPABJICH-

HOI MOIeJIN

IMepen 3amakoBKOW MoOJeNM MJIsi CepBUCA JaBaiiTe BOCCTAHOBUM MOjesb 3 cabmuta (cMm. 3azpyska Jupyter-
HOYymoOyKa U3z paree OmnpasaeHHbIX Pe3yabmanos) sk IPOBEPKHU BOCIIPOM3BOAUMOCTH, T. €. CPABHUM IOy IHB-

Mecsd pe3yabTaThl.

Yro6bl BOCCTAHOBUTH MOJIEJNIb U3 CAOMUTA, HAM TIOHAI005ATCS CIIeAYIOIIUe OIS

* model_feature_columns — mMeHa MpU3HAKOB MOAEIH

* model_fill_na_values — 3HaueHus 1Ji 3aM0IHEHUS NPOIYILEHHBIX 3HAaUeHUI

* data_scaler_gridfs_id — unentucdukarop tpanchopmepa no MacimrabupoBaHHUIO TaHHBIX

* model_gridfs_id — npenTudukatop Moaeam

* result_gridfs_id — upeHTndukaTop npeacka3aHuii st TECTOBOU BHIOOPKHU

HepBbIe ABa U3 HUX ITO IMPOCTbIE CIIUCKU, APYTHUE ITO 0OBEKTHI Tpe6y10m1/1e NnocJieAyoLIero 3amnpoca B MOHgODB

GridFS u pacriakoBky U3 GMHAPHOTO THUIIA ¢ TOMoIIb0 Kiiacca Fileworker.

feature_cols = submit['model_feature_columns']
fillna_values = submit['model_fill_na_values']

scaler_in_gridfs = submit['data_scaler_gridfs_id']
model_in_gridfs = submit['model_gridfs_id']
result_in_gridfs = submit['result_gridfs_id']

import gridfs
import pymongo

from submitter import DEFAULT_SUBMITS_COLLECTION

db_config = TASK_CONFIG['mongo_config']

(continues on next page)
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(npofoKeHue ¢ MpeIbAYyIIel CTpaHULIbl)

client = pymongo.MongoClient (db_config['host'], port=db_config['port'])
db = client[db_config['db']]
gridfs_instance = gridfs.GridFS(db, collection=DEFAULT_SUBMITS_COLLECTION)

scaler_blob = gridfs_instance.get(scaler_in_gridfs) .read()
model_blob = gridfs_instance.get(model_in_gridfs) .read()
result_blob = gridfs_instance.get (result_in_gridfs).read()

from fileworker import FileWorker
fileworker = FileWorker ()
scaler = fileworker.convert_binary_to_object(scaler_blob)

model = fileworker.convert_binary_to_object(model_blob)
result = fileworker.convert_binary_to_df (result_blob)

X_test_ = X_test[feature_cols]

fillna_values_for_df = dict(zip(feature_cols, fillna_values))
filled_X_test = X_test_.fillna(fillna_values_for_df)
scaled_X_test = scaler.transform(filled_X_test)

reproduced_result = model.predict_proba(scaled_X_test)[:, 1].tolist()

Tenepb MOHO CpaBHUTD IIOJTyYEHHbIC PE3YJIbTAThI:

In [15]: print(all(np.isclose(result['TARGET'].tolist(), reproduced result)))

True

Puc.4.2: HpOBepKa BOCIIPOU3BOAMMOCTH I1OCJIE BOCCTAHOBJICHUA OTHpaBJ’[eHHOIL/'I MOJECJIN.

4.5 Model packing and validating reproducibility

4.5.1 Rules

For model packing we need to:
» wrap the model - prepare the file with model class using Model Wrapper component;
* prepare model’s configuration which must be located in file <models_dir>/configs/config.json;
* pickle needed objects and jsonify needed values;
* prepare a specific model directory with all necessary files.

Model directory must have the next structure:

model_directory
configs
— config. json
data
model_wrapper
model . py

Where:

* configs - a folder with model configuration file;

4.5. Model packing and validating reproducibility 28
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* data - optional catalog, an additional data (e.g. file pickles), required for model initialization;
* model_wrapper - a folder with content of model_wrapper component;

* model.py - a Python module, describes init, predict and shutdown model methods.

IIpumeuanue: The name of model directory used in Models Player as a model identifier (model_id parameter).

Configuration for wrapped model is written as json-file and placed in a configs directory. The example of the
model configuration is shown below:

{
"model_name": "sum_model",
"host": "localhost:10005",
"model_filename": '"sum_model.py",
"model_class_name": "AllSumModel",
"message": "Name of formulated problem",
"model_features": ['"feature_1",'"feature_9","feature_10"],
"feature_name_aliases":
{
"feature_9": "main_feature",
"feature_10": "feature_3",
}
"tags":["is_prod_model"],
"logging_level": "info"

Configuration file contains the following required fields:
* model_name - a name of model, e.g. Ridge, AllSumModel, etc; note that this is not an ID of model;
* host - an address (host and port) for gRPC server with wrapped model;
* model_filename - name of Python file, which contains class with model init, predict and shutdown methods;

* model_class_name - name of Python class which is used for model description in <model_filename>
module;

* message - name of current formulated problem;
* model_features - list of features used by model;

 feature_name_aliases - a dictionary with features aliases in format {true_name: alias}; after applying
aliases old names are lost;

* tags - key words for choosing a way to work with the model, e.g. «is_prod_model» tag means that model
should be used in production;

* logging level - the level of logging, can be «info», «warn», «error», etc.
This fields are required, but you always can add any additions to this configuration file.
4.5.2 Wrapping and packing example

You can see a complete example of model wrapping and packing below.

import pickle

with open('my_model_wrapped/data/fillna_values.json', 'w') as f:
json.dump(fillna_values_for_df, f)

(continues on next page)
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In [17]: 1 'mkdir my_model_ wrapped/
2 'git clone git@srv-iot-git.skoltech.ru:IDCP/model_wrapper.git my_model_wrapped/model_wrapper
3 'cp -R my model wrapped/model wrapper/template/* my model wrapped/

Clening inte 'my_model wrapped/model_wrapper'...

remote: Enumerating objects: 328, done.

remote: Counting objects: 100% (328/328), done.

remote: Compressing objects: 100% (140/140), done.

remote: Total 328 (delta 185), reused 319 (delta 176)

Receiving objects: 100% (328/328), 65.93 KiB | 16.48 MiB/s, done.
Resolving deltas: 100% (185/185), done.

Puc.4.3: Cloning Model Wrapper repository and preparing directory structure.

(TIpojioyKeHue ¢ IpebIAyIIei CTPaHMUIIbI)

with open('my_model_wrapped/data/scaler.pkl', 'wb') as f:
pickle.dump(scaler, f)

with open('my_model_wrapped/data/model.pkl', 'wb') as f:
pickle.dump (model, f)

IToaroroBka kjacc Moaenu (OI'[yHIeH])I CTPOKH IIOKyMeHTI/IpOBaHI/ISI)I

my_model_wrapped_py_content = \
o

wmport json

tmport os

wmport pickle

wmport sys

wmport numpy as np

sys.path.append(os.path.dirname (os.path.realpath(__file__)))
from model_uwrapper.src.model_abstract_wrapper import ModelAbstractWrapper

class MyModelWrapped (Modeldbstractiirapper):

def model_init (self, model_parameters=dict()):
with open('data/model.pkl’, 'rb') as f:
self.model = pickle.load(f)
with open('data/fillna_values.json', 'r') as f:
self.fillna_values = json.load(f)
with open('data/scaler.pkl’, 'rb') as f:
self.scaler = pickle.load(f)

def predict(self, X):
inds = np.where(np.isnan (X))
X[inds] = np.take(list(self.fillna_values.values()), inds[1])
X = self.scaler.transform(X)
return self.model.predict_proba(X)[:, 1]

def shutdouwn(self):
pass

with open('my_model_wrapped/model.py', 'w') as f:
f.write(my_model_wrapped_py_content)

3aanue KoHUryparuu MoJeu:

with open('my_model_wrapped/configs/template_config.json', 'r') as f:
config = json.load(f)

(continues on next page)
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(npofoKeHue ¢ MpeIbAYyIIel CTpaHULIbl)

config['model_name'] = 'my_model'
config['model_filename'] = './model.py’
config['message'] = 'ENG 2 FUEL FILTER CLOG'
config['model_class_name'] = 'MyModelWrapped'
config['model_features'] = feature_cols
config['window'] = 21

with open('my_model_wrapped/configs/config.json', 'w') as f:
json.dump(config, f, indent=2)

[TocnetHIM IIaroM CO3a M apXHUB AUPEKTOPUH C MOJETBIO:

'tar -czf my_model_wrapped.tar.gz my_model_wrapped/

The model is packed and ready to be sent to Models Player service.

4.5.3 Model validation

Before sending let’s validate packed model. There is send_lines_to_model.py script designed to get several lines
predictions (only once after the script has started). We need to prepare small data chunk, run the script and compare
predictions with the actual ones.

df = X_test[feature_cols].head(5)
df .to_csv('my_model_wrapped/partial_test_input.tsv', header=None, sep='\t', index=None)

import subprocess
import time

command = (
'cd my_model_wrapped/ && '
'python3 model_wrapper/src/model_runner.py --config ./configs/config.json --port 10005 '

subprocess.Popen([command], shell=True)

time.sleep(3) # model starting will take some

In [23]: ! cd my model wrapped/ && cat "partial test input.tsv" \
| python model wrapper/src/send lines to model.py | grep "Model batch reply"”

print('Original model reply:', end=" ")
for x in model.predict proba(scaler.transform(df.fillna(fillna values for df)))[:, 1]:
print(x, end=" ')

Model batch reply: 0.0013861564747873428 0.0013861564747873428 0.0010746891469505262 0.0006832766778644246 0.00068
32766778644246

Original model reply: 0.0013861564747873428 0.0013861564747873428 0.0010746891469505262 0.0006832766778644246 0.00
06832766778644246

Puc.4.4: icnonb3oBanue send_lines_to_model ckpunra.

Kak Mb1 BUIUM, PE3YJIbTAThl COBIIAAAIOT.

4.6 Model Wrapper u Models Player

Using ML models as a web-service is essential when we aimed at streaming data for inference (getting predictions
on new data). Thus model starts only once, and not every time for inference. It is also important that many different
ML models should be available at the same time.
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Models Player is models controller web-service. It provides HTTP API that allows user to control ML models:
start and stop them, make predictions, get working statistics, etc.

Model Wrapper is used for wrapping model before packing and sending for usage to Models Player.

4.7 Hacrtpoiika u 3anmyck Models Player

Properties from model_player/../config/default_config.json are used by default unless config_path argument is not
passed. You can change host, port, model-related paths and startup settings. Also you can pass parameters through
environment variables. See documentation for the complete list of properties, as well as commands for starting
Models Player.

To start Models Player (it is also possible to use Docker image):

import subprocess
import time

command = (
'ed ../../../model_player/scripts/ && '
'./start.sh'

)

subprocess.Popen([command], shell=True)

Hns ynpoiennss GET u POST 3anpocoB faBaiite ucnosb3oBath Python o6eprtkoii models_player_requests:

import models_player_requests

models_player = models_player_requests.Requests(
host='0.0.0.0",
port="'9066",

4.8 Ornpaska moaesu B Models Player

Kaxnas mozmens B Models Player MoxkeT HaXOAUThCS B HECKONBKUX COCTOSIHUSIK: OHA MOXET OBITh 3aapXUBHPO-
BaHa U pa3apXUBUPOBAHA, 3allylleHa WX OCTaHOBJeHaA. [yt 1o0aBaeHus 1 yIaleHUs] MOJieNieil, ypaBieHus ux
COCTOSIHUEM, TOJTyYeHHeM OT HUX MpeJICKa3aHuii M CTATUCTUKH UCTIOJIb30BaHusl, ipegoctapnsercss HTTP APL:

api/start_model

api/{version}/unpack_model api/start_all_model /—\
Models > S

» erving
directory

models
api/{version}/pack_model api/stop_model \_/

api/stop_all_model

v

Archives
directory

A

A

Puc.4.5: Pazmmansie coctosaus moaenn B Models Player.

See documentation to manage the lifecycle of your models with Models Player APIL
OTrnpaBKka 3a1akOBaHHON MOJIEJIHU:

3aryck 00epHyTOI MOJeH:
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In [42]: models_player.upload_model('my_model wrapped.tar.gz')
print(models_player.list_archives_dir())

models_player.unpack_model('my_model wrapped.tar.gz')
print(models_player.list_models_dir())

['my_model wrapped.tar.gz']
['my model wrapped']

Puc.4.6: BriBog nociie 3arpy3Ku U pa3apXUBUPOBAHUS MOJIEIN.

In [43]: models_player.start_model('my_model wrapped')
print(models player.list running models())

['my_model wrapped']

Puc.4.7: BoiBoa nocie 3amycka MOJIENy.

Jl71s1 oy yeHus peAcKa3aHuit:

In [44]: model_settings = models_player.get_models_settings(model_id='my model wrapped')
used_features = model_settings['model_config']['model_features']
models_player.predict_batch('my_model wrapped', df[used features].values.tolist())

_pred': 0.0013861564747873428},
pred': 0.0013861564747873428},
pred': 0.0010746891469505262},
_pred': 0.0006832766778644246},
_pred': 0.0006832766778644246}]

OQut[44]: [

Puc.4.8: Predicts from the model on Models Player.

4.9 OcranoBka moaesm B Models Player

Hcnonmp3yiite MeTox stop_model 111 0cTaHOBKM KOHKPETHON MOJEIIH:

models_player.stop_model ('my_model_wrapped')

Hﬂﬂ MOJIHOI'O yOaJICHHUA MOJEJIN U3 BCEX COCTOSTHUH HYKHO JOIOJHUTEJIbHO BbITIOJIHATD:

4.10 Co3mpanue nmocrpouteisi NPU3HAKOB

Feature extractor is program run by Feature Builder service to extract features from raw data. Feature extractor
utilizes Feature Builder service docker container, so all dependencies should be accounted in that container.
Typically, all the dependencies from DS container carried over to Feature Builder service container.

Architecture of feature extractor is made for fast implementing, development and debugging in local environment.
In case of failure Feature Builder service leaves input and output files in directory, so build process could be
isolated and debugged. Directory of typical feature extractor is shown below:

— config
— default. json
— data
L — some_stored_data_for_calculations. json
— input
— .

— output
L

(continues on next page)
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In [47]: print (models_player.list_archives_dir())
print(models player.list models dir())
print(models player.list running models())

Puc.4.9: TTomyuyenue Tekyiero coctostHus Mogenein B Models Player.

Feature Builder Service

» Feature Extractor #1

» Feature Extractor #2

» Feature Extractor #n

Puc.4.10: Feature Builder service and feature extractor

(NIPOJOJIKEHHE C MPEABIAYLIEH CTPAHHLIbI)

|: some_feature_extractor.py
make_features.sh

[TocTpouTens NPU3HAKOB JAOJKEH 0053aTEIbHO BKIIOYATh B ceOsI:
1) mommupekTopuio config ¢ KoH(pUrypanuoHHbHM (paitiiom B hopmate JSON
2) make_features.sh ckpunt co cienyomumu giaramu:
* -c WM --config ¢ yKa3aHueM MyTH K KOH(pUTypalMoHHOMY aiiiny
* -1 WM --input ¢ yKa3aHUeM ITyTH K AUPEKTOPHUH C BXOAHBIMH JAHHBIMU
* -0 WJIM --output ¢ yKa3aHWeM Iy TH K AUPEKTOPUH IJIs1 XpaHEHHsI Pe3y/IbTaTOB IOCTPOEHHS MPU3HAKOB

e -r win --rebuild_necessary_data — crelManbHbIil TBOMYHBIA (hIar yKa3bplBAIOLIUA HA TO, HYKHO JIU
nepe3arnyckaTb 00ydeHue BO BpeMsi 00pabOTKU MPU3HAKOB

In case you need to implement your own feature extractor you need to know some default conventions:
1) CornauieHue o BeIGOpe pexuma paboThl
2) Cornarrenre 00 UCTIONB30BAHIH KOH(HTYPAIIIOHHOTO (haiina

3) Cornarnrenre 06 OpraHU3ay BXOJHBIX U BHIXOAHBIX (DaiiioB

4.10.1 CoruameHue o BbIOOpe pe:kuMa padoThI

OCHOBHBIM PeKUMOM pabOoThl IOCTPOUTEIS IIPU3HAKOB SIBJISIETCS PEKUM NPeoOpa30BaHusl JaHHBIX, TOTOMY €CJIH
MIOCTPOUTEIb NPU3HAKOB BBI3BAH 0€3 KaKMX-JIMO0 (pJ1aroB, TO OH 3aIlycKaeTcsl, 10 YMOJIYAHUIO OXMAast KOH(U-
rypanyoHHslii ¢aiin default.json, mogaupexTopuio ¢ BXOAHBIMY (baitiamu input, MOAJMPEKTOPHIO TS BHIXOIHBIX
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(baitnos output. I[TocTpouTtesr NPU3HAKOB MOXKET NP HEOOXOAUMOCTH MCIIONB30BATh TAKKE MOAAUpPEKTOpHIo data
JUISL XpaHEHHUS! BHYTPEHHETO COCTOSTHHUSA.

OcoGeHHBIM PEXIMOM PaOOTHI IIOCTPOUTEIIS IPH3HAKOB SIBJISIETCST PEKKM C HePe3aIyCKOM 00y YeHH I, IPH KOTOPOM
OH 6epeT BXOJHLIE JAHHBIC, BBIYMCIIACT BHYTPEHHEE COCTOAHUE, U COXPAHACT IJIA MOCICAYIOMIECTO NPUMEHEHNUA
npeoOpa3oBaHusl.

4.10.2 CoryameHnue 00 HCNOJb30BAHNN KOH(HUTYpaIHOHHOr0 paiiia

Configuration file of feature extractor is written as json document. It should contain some mandatory fields and
could also contain any arbitrary information. Feature Builder service reads mandatory fields and uses them for
different system aspects. Mandatory fields are:

* feature_extractor_name - CTPOKOBOE IOJI€ C MMEHEM IOCTPOMTENSI MIPU3HAKOB. DTO MM OyIeT MCIOMb-
30BaThCs KaK KIIOY, ¢ moMoInsio kotoporo Feature builder OymeT naeHTH(UIMPOBATh COOTBETCTBYIOIINI
KOH(HUTYpaLMOHHBI (hailsl MIOCTPOUTES TPU3HAKOB

* features_sources - CIIMCOK JOKYMEHTOB C yKa3aHHEM Ha TUI JaHHBIX. KaxIplli JOKYMEHT COCTOUT U3 IBYX
TMOJIeH:

— filename - cTpokoBoe moJie C yKa3aHHeM Ha uMs paiiyia ¢ UICXOAHBIMH JAaHHBIEC JJISI 9TOTO UCTOYHUKA
JIaHHBIX

— datatype - cTpOKOBOE 10JIE C YKa3aHUEM Ha THUI JAaHHBIX, CKOH(pUrypupoBaHHeli B Data Service (Java
4acTh)

* sources_minimum_time_lag_seconds - 3agepxka, KoTopas OymeT ucnons3oBartkes Feature builder mpu no-
JIyYeHUH JaHHBIX JIJIS IOCTPOSHHUSI IPU3HAKOB

* input_folder - cTpokoBoe MoJie ¢ yKa3aHueM Ha OTHOCUTEJIbHBIH Iy Th K JUPEKTOPHY C BXOAHBIMU (paiinamu.
Bynet ucrons3oBaThCs1, €CIIM HE 3aJaH MapaMeTp -1 Wid --input

* output_folder - cTpokoBoe nosie ¢ ykazaHWeM Ha OTHOCHTEJIbHBIH Iy Th K TMPEKTOPUH C BBIXOHBIMU (paiinamu.
ByneTt ucrons3oBaThCs1, €CIIM HE 3a/JaH MapamMeTp -0 WIH --output

* data_folder - cTpokoBoe mojie ¢ ¢ yKa3aHMEM Ha OTHOCHTENIbHBIA IMyTh K JUPEKTOPHH, B KOTOPOH OyayT
XPaHUTBCS BBIYMCIISIEMBIE TAPAMETPHI AJIS TOCTPOUTEIIS IPU3HAKOB

Heo0s3arenbHbIe Mos:

* feature_extractor_settings - JOKYMEHT, KOTOpbI (B Cly4yae ¢ MOCTpouTeseM Mpu3HakoB Ha Python) me-
pelaeTcs Mpy MPUMEHEHUH MpeoOpa30BaHUsl JaHHBIX, WCIONB3YeTCs JJI XpaHeHUs BCeX HEeOOXOIUMBIX
HEe0oOI3aTeNIPHBIX MApaMeTPOB OCTPOUTEIIST IPU3HAKOB.

[Tpumep KOHGPUTYpaIMOHHOTO (haiiyia MOCTPOUTEIS MPU3HAKOB (C HEKOTOPBIE JOMOTHUTEILHBIMU HEOOSI3aTEIbHBI-
MM MOJISAMH):

{ "feature_extractor_name":"some_feats_feats_90_94_97",
"features_sources": [

{
"filename":"flights.tsv",
"datatype": "flights"

1,

{
"filename":"aids_reports_01.tsv",
"datatype": "aids_reports_01"

}

]’

"sources_minimum_time_lag_seconds":31415926,
"logging filename":"./logs/some_feats_feats_90_94_97.log",

(continues on next page)
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(npofoKeHue ¢ MpeIbAYyIIel CTpaHULIbl)

"logging_level":"INFO",
"copy_logs_to_stdout":true,
"input_folder":"./input",
"output_folder":"./output",
"data_folder":"./data",
"feature_extractor_settings":
{

"postprocessing":{
"ecwb_tb":"force_convert_to_float",
"y1":"force_convert_to_float",
"y2":"force_convert_to_float",
"y1_1":"force_convert_to_float",
"y2_1":"force_convert_to_float",
"psel_1":"force_convert_to_float",
"psel_2":"force_convert_to_float"

1,

"input_schedule_file":"flights.tsv",

"output_temporary_dir":"./tmp",

"quantiles_for_quantiles":"transform_data. json",

"seasonalities_models": "transform_models.pkl"

4.10.3 CoruyameHue 00 OpraHu3au BXOAHBIX H BHIXOHBIX (PailjioB

Feature Builder service provides necessary files for input by reading configuration files stored in feature extractors.
One feature extractor could provide one or more configuration files, so one feature extractor code could provide
more than one output on same input data. Output files stored as csv (for simple debugging), or parquet (for fast
work, in future releases) and should contain obligatory index fields according to task configuration and Feature
Storage service configuration. Output files should be written by process in passed output folder.

Banmanme: Feature extractor is a program to transform data and while it do transform it should be stateless
within one call in transform regime. In other words it should not save and load nor anyhow connect to
other external state storage while it operates in transform regime. This limitation is necessary due to external
limitation of Feature Builder service: it could provide files in input folder with arbitrary order and without any
guaranties for data to be sorted.
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I'nasa 5

Tunosble 3aJaun ceHbLOP JaTa-CalleHTHUCTA

5.1 Yro Takoe nmpeaMeTHas 00J1aCTh?

[TpeamMeTHast 06J1aCTh He BKJIIOUYEHA B PEJIN3 NpeIBapUTesIbHON anbda-Bepcun. [loxkanyiicTa, ucnonb3yiTe HocTpo-
UTEJIb IIPU3HAKOB, ‘{T06bl TIIATCJIBHO O6pa60TaTb UCXOIHBIE JaHHBIE U U3BJICKATb ITPU3HAKHU.

5.2 IlocTpoeHne mpocCTOil MpeAMETHO 00J1aCTH

Subject domain are not included in Pre Alpha release. Some basic information you can find in Defining target
and train/test sets for task part of user guide. Please use feature extractor to carefully process raw data and extract
features.

5.3 TunnuyHble aPXUTEKTYPHI NPeIMETHOI 00J1aCTH

[TpenmeTHas 06sacTh He BKIIOYEHA B PEJIN3 TIpe/IBapUTENIbHON anbda-Bepcnn. [loxkanyiicta, ncnonb3yiite HocTpo-
UTEJb IPU3HAKOB, YTOOHI TIATEILHO 00pabOTaTh NCXOAHbBIE JAHHBIE M U3BJICKATh PHU3HAKH.

5.4 Co3panme npoekta nu ML 3a1a4uu ¢ noMombI0 MacTepa

DATASKALI project can be configured and deployed with Project Wizard component. Let’s see how it works on
the following example.

First step, install wizard and check if it is available:

dataskai --help

Make a new project:

dataskai project new

Wizard will ask you:

* What is the name of your project? - text name which will be used as a name for project directory, added
to services Docker containers names, etc.

¢ Which IP address to use? - choose a host IP for Docker daemon.
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* Use ‘sudo‘ for Docker commands? - if yes, all docker and docker-compose commands will be preceded by
sudo.

For example,

? What is the name of your project? my_project
? Which IP address to use? 127.0.0.1

? Use “sudo™ for Docker commands? No

? Let's start the installation? Yes

After confirmation, a new project directory my_project will be generated in a working dir. It contains services
configuration files, .env with project environment variables, DATASKAI Python toolkits and etc.

Now we need to up DATASKALI services. Wizard do it with a start command:

cd my_project
dataskai project start

All services will be deployed in separate Docker containers. On success you must see the next statuses in CLI:

postgres
feature-store-api
mongo

feature-builder-api ...
data-service-api
submits_web_ app
metrics service

Puc.5.1: Wizard log after starting services

5.5 Configuration database structure and manage rules

Tasks for DS are stored in special database. Database named according to project name and consists of collections:

Ta6mmaS. 1: Project database

collection name collection meaning

feature_loader_configs configurations for Feature Loader component
metric_service_configs configurations for Metric Service component
raw_data_loader_configs configurations for Raw Data Loader component
submits main submits part

submits.chunks additional part of submits files stored in GridFS
submits.files additional part of submits files stored in GridFS
submitter_configs configurations for Submitter component
target_loader_configs configurations for Target Loader component
tasks_loader_configs configurations for Task Loader component

These collections holds configurations for all of the components from Evaluation Tools and submits of DS with
notebooks and metadata. As DS project grows, you need to manage configurations in this collections according to
these rules:

1. If you need to change some viable aspect of task (train/test sets, target, task name, subjectdomain etc) please
create new task for this in tasks_loader_configs

2. If you add new config to any of these collections, please use new unique name for it

3. If you change some non-viable configuration of components it is highly recommented to create copy of
configuration in according collection and switch for this new config in Task Loader configuration once it is
done
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4. Delete stored configurations only in case if you strongly sure that this would not be required in future.

5. Don’t delete configurations which was used by Task Loader when users are working on tasks

5.6 Defining tasks

Configuration for tasks are stored in mongodb database according to project in collection named
tasks_loader_configs. Each one document in this collection holds one DS task definition. Task definition includes:

1. Configurations links for components used in task. Links are formed by configuration names. You could use
several components from one category in one task simultaneously. Note that it is possible to use another Task
Loader as a component.

2. Settings for default fill-in constructor parameters used in Evaluation Tools.

Example of task configuration is listed below:

{

"config_name" : "task name",

"mongo_config" : {
"host" : "192.168.1.1",
"port" : 27017,
"db" : "test_db"

1,

"description_as_markdown" : {

"en "some markdown task description in english",

"ru" : "some markdown task description in russian"
1,
"autofill_parameters" : [
{
"function" : "self.submitter.submit_results",
"parameter_name" : "task_name",
"parameter_value" : "default task name"

1,
"used_config_names" : {
"submitter.Submitter" : {
"field_names": ["submitterl'", '"submitter2", "submitter3']
"config_names" : ["submitter_config_namel", "submitter_config_name2", "submitter_
—config_name3"]
},
"target_loader.TargetLoader" : {
"field_names": ["target_loaderl", "target_loader2"]
"config_names" : ["target_loader_config_namel", "target_loader_config_name2"]
},
"feature_loader.FeaturelLoader" : {
"field_names": ["feature_loader"]
"config_names" : ["feature_loader_config_name"]
},
"raw_data_loader.RawDatalLoader" : {
"field_names": ["raw_data_loaderl", "raw_data_loader2"]
"config_names" : ["raw_data_loader_config_namel", "raw_data_loader_config_name2"]
}
"task_loader.TaskLoader" : {
"field_names": ["task_loader2"]

"config_names" : ["task_loader_config_name2"]

5.6. Defining tasks 39




PykoBoacTBO cneumanucra no aHanusy gaHHbIX

Config below is deprecated. It will be not supported soon. Old config doesn’t provide an ability to define several

components in one task:

{

"config_name" : "task name",

"mongo_config"

"host" : "192.168.1.1",
"port" : 27017,
"db" : "test_db"

}1

"description_as_markdown"

llenll

"some markdown task description in english",

"ru" : "some markdown task description in russian"

}’

"autofill_parameters"

{

"function"
"parameter_name"
"parameter_value"

]’

"used_config_names"
"submitter.Submitter"
"config_name"

}’

"target_loader.TargetLoader"
"config_name"

}’

"feature_loader.FeatureLoader"
"config_name"

}’

"raw_data_loader.RawDataLoader"
"config_name"

"self.submitter.submit_results",
"task_name",
"default task name"

"submitter_config_name"

: q{

"target_loader_config_name"

: q{

"feature_loader_config_name"

: {

"raw_data_loader_config_name"

All fields in this document are obligatory:

* config_name - name of task configuration

* mongo_config - parameters of database that holds configuration

¢ description_as_markdown - task descriptions in two main languages: English and Russian. Field
description_as_markdown may contain templates which will be replaced with corresponding values from task
configuration json. Write templates as follows: {fieldname.fieldname_1[0].fieldname_2}, where fieldname_ 1
is an array. If field name contains dot (.), it should be escaped by «», example: {field\.name.fieldname_1}.

¢ autofill_parameters - parameters for default fill-in in used tools

 used_config_names - instruments and according configurations names that would be used by Task Loader

tool while loading other tools.

This config would be interpreted and processed in two steps:

1. Each tool listed in used_config_names would be initialized (see below)

2. Some methods/functions in loaded tools would be decorated with default parameter values

5.6. Defining tasks
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5.6.1 Initialization of tools in Task Loader

Field used_config_names filled with instruments used for data science in current task. Concretely, names of
documents corresponds to module_name.tool_class_name from Evaluation Tools, and document value is just a
kwargs parameters that passed to tool on Task Loader init. Then put result object to Task Loader object in field
named exacly as module from which it was taken.

For example: If you take configuration listed above, Task Loader would interpret first document from
used_config_names in this way:

¢ to load task, first init all of tools in it, first init submitter.Submitter tool:

import submitter module

import Submitter class from it

construct object of this class with kwargs {"config_name" : "submitter_config_name"}

put result object into submitter field of Task Loader object
* repeat for all documents listed in used_config_names
Baumanue

There is no guaranteed order of tools initialization by Task Loader.

5.6.2 Decoration with default parameters

For each document listed in autofill_parameters, Task Loader would take method/function listed in function field
and decorate it (using partial and docstring carried over to new function). Resulted decorated function is exacly
the same, but with one parameter filled in and absent in function signature (because it is already filled in).

This method is actually opens up a way to implement a lot of functionality through Task Loader, for example, you
can put some specific tools in git project and init them right away to be available through Task Loader object.

Baumanue

Fill-in of parameters are done in exact order as it is listed in autofill_parameters, order is guaranteed.

5.7 Co3panme 3anmcei ¢ npu3Hakamu s ML 3agaun

MongoDB config for ML task include reference to FeatureLoader config (alongside with configs for
RawDatalLoader, TargetLoader and Submitter). FeatureLoader allows to get features (input variables for ML
algorithms) from a feature storage. It also heavily uses types for data: types casting is applied to data when
FeatureLoader returns pandas.DataFrame object.

Example of MongoDB collection for FeatureLoader usage (partially suppressed):

{
"config_name" : "aero__fw_classification_vl_features",
"local_temp_dir" : "/tmp",
"feature_manager_config" : {
"feature_records" : [
{
"name" : "cur_val__aids_rep_04",
"features_type" : '"metwork_api",
"info" : "AIDS report 01.",
"feature_loader_args" : {
"files" : [

(continues on next page)
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"http://10.30.16.181:8290/api/feature_builder/export?
—build=1568896505205"

] b
"dtypes" : {
"cur_val__aids_rep_04__alt" : "np.float32",
"cur_val__aids_rep_04__egt_1" : "np.float32",
"cur_val__aids_rep_04__egt_2" : "np.float32",
"cur_val__aids_rep_04__flight_phase" : "str"
} b
"default_dtype" : "np.float32",
"index_columns" : [
HACH
bl
"CYCLE_END_TS"
] b
Ilsepll . "non
. b
} 3
"features_full_list" : [
[
"cur_val__aids_rep_04__alt",
"cur_val__aids_rep_04__egt_1",
"cur_val__aids_rep_04__egt_2",
"cur_val__aids_rep_04__flight_phase"
]
]
} b
]
}
}
In [8]: Teature loader = task loader.feature loader
df = feature loader.load features(feature selector=lambda x: 'cur val aids rep 04' in x)
display(df.sample(5))
print(df.dtypes)
cur val aids rep 04 alt cur val aids rep 04 egt 1 cur val aids rep 04 egt 2 cur val aids rep 04 flight phase
AC CYCLE END_TS
VP-BTN 1453650660 27010 73100 7700.0 5
VP-BHG 1367005500 1751.0 7050.0 7220.0 5
VP-BHP 1401245460 1804.0 7170.0 7220.0 b
VP-BHL 1384588440 1923.0 6510.0 6560.0 5
VP-BTX 1445611080 1912.0 6710.0 6940.0 b
cur val aids rep 04 alt float32
cur_val__aids_rep 04 egt 1 float32
cur_val__aids_rep 04 egt 2 float32
cur_val__aids_rep 04 flight phase object

dtype: object

Puc.5.2: The resulting dataframe with features.

First level keys:
* config_name, will be used in TaskLoader config;
* local_temp_dir, path to directory for storing temporary users files, for example to cache responses;
» feature_manager_config, stores feature_records with list of different features records.
Each feature record (feature_records) should include:
¢ name of features record;
« features_type, states is it local worker or network worker usage (local_disk_config or network_api);

* info, text description of what this record is about;
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* feature_loader_args:

files, path or link to file with data (Feature Storage);

dtypes, dictionary with features names as keys and data types as values;

default_dtype, used for features which are not specified in dtypes dict;

index_columns, list of index columns names for Pandas;

sep, delimiter if used for reading file content, usually for comma or tab separated files;

« features_full_list (optional), if specified then it is possible to get all features names and their types without
downloading all features data.

5.8 Co3aanme 3amnmcen ¢ HICXOAHLIMH JaHHBLIMH 11 ML 3agaun

RawDatalLoader allows to get raw data for exploratory data analysis. The structure of the MongoDB collection for
RawDatalLoader is identical to one for FeatureL.oader (see Defining feature records for task section) and shares
same keys and values. The usage is slightly differs:

* it is possible to load only one raw data record at once;
« files points to Data Service;
* features names should not necessarily follow feature naming conventions;

* index_columns always empty list for raw data.

{
"config_name" : "aero__raw_data",
"local_temp_dir" : "/tmp",
"feature_manager_config" : {
"feature_records" : [
{
"name" : "flights",
"features_type" : '"network_api",
"info" : "Flight schedule.",
"feature_loader_args" : {
"files" : [

"http://10.30.16.181:8190/datasets/aerophm/flights/data?
—namespace=aerophm&dataset=flights"

1,
"dtypes" : {
"aircraft_id" : "str",
"airport_from" : "str",
"airport_to" : '"str",
"actual_departure_time" : "np.int64",
"actual_arrival_time" : "np.int64"
},
"default_dtype" : "str",
"index_columns" : [],
Ilsepll : |l\t|l
},
"features_full_list" : [
L

"aircraft_id",
"airport_from",
"airport_to",
"actual_departure_time",

(continues on next page)
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"actual_arrival_time"

In [6]: raw_data loader = task loader.raw data loader
df = raw data loader.load data one record(record to use='flights"')
display(df.head())
print(df.dtypes)

aircraft_id airport from airport to actual departure time actual arrival time

0 VPBTU oms DME 1322698260 1322709600
1 VP-BTN TIM DME 1322699160 1322707560
2 vPBTW KA DME 1322700060 1322716860
3 WPBHV SVX DME 1322700120 1322707800
4 VP-BHL NOZ DME 1322700240 1322716560
aircraft id object
airport from object
airport_te object
actual_departure_time inte4
actual_arrival_time inte4

dtype: object

Puc.5.3: The resulting dataframe with raw data.

5.9 Defining target and train/test sets for task

Target definition along with train/test sets definition are one of the most important part in task setup. Target
definition is made through these basic steps:

1. Subject model programming
2. Configuring Target Loader component to use certain subject model field

Detailed description about subject model programming process would be provided in future versions of
DATASKAL for now lets just count basic steps you need to implement:

1. In your project git create subdirectory inside ./modules/subject_domain with name of new model
2. Decide which field from which object would be your target field
3. Implement objects and relations between them in python using OOP

4. Create factory with method to construct target object. Method should take kwargs which would become
indexes for future datasets

5. On init, factory should use data downloaded with Raw Data Loader tool to fill objects content

Outcome of subject model creation process should be factory, which would init objects of subject domain with
target field. You should be able to init and run this factory alone in your jupyter notebook and reproduce creation
of objects through construction method and kwargs with indexes.

Train/test sets are defined through Target Loader component configuration. Simple target loader configuration (you
can find it in unit tests) is listed below:

'config_name' : 'terminator_mass_prediction_vl',
'config_version' : '0.1',

(continues on next page)
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'use_mongo_cache' : true,
'cache_mongodb_address' : '10.30.16.181:27017"',

'config_parameters':
{
'subject_model':
{'directory_path': "../../modules/subject_domain/terminators_vi/",},
'central_object':
{
'module_and_class_name':'t_600.T600',
'id_fields':['robot_index',],
'constructor_fields':[''],
'target_fields':['robot_mass',],
'use_factory':True,

1,
'factory_for_central_object':
{
'factory_module_and_class_name': 't_factory.TerminatorFactory',
'factory_default_init_kwargs' : {
'using_normalization_mass' : 21,
'construct_only_target' : true
1,
'factory_method_for_central_object':'construct_terminator',
'factory_method_fields':['t_prod_index',],

1,
'validation_type':'train_test',
'folds': [[(1,),(2,),(3,)1,[(4,),(5,),(6,)]]
1,
'override_parameters':
{
"tmp_dir':'/tmp',
'subject_area_dir':'./"',

Let’s figure out all the first-level parameters purpose from listed above:
* config_name - string, name of configuration
* config_version - string, version of configuration

* use_mongo_cache - bool, setting for saving result train/test indexes and corresponding target values into
mongodb. Should be set to true in order to make Metric Service component count metrics

» cache_mongodb_address - cache mongodb address
* config_parameters - document with main setting for Target Loader component
* override_parameters - internal fields of Target Loader component which should be overwritten
As you can see all interesting parameters are concentrated inside config_parameters document:
* subject_model - subject model code description:
— directory_path - path to subject model code
* central_object - document with description of object used as target source for task:

— module_and_class_name - string, module and class of object which would be used for target
construction
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id_fields - list of strings, fields used as index fields in case if object construction is possible without
factory

constructor_fields - list of strings, constructor fields used in case if object construction is possible
without factory

target_fields - list of strings, fields to extract from object and use as task target

use_factory - bool, whether or not use factory on object construction

* factory_for_central_object - document with description of factory used to obtain object:

factory_module_and_class_name - string, name of module and class used as factory

factory_default_init_kwargs - kwargs which is passed to factory on factory init

factory_method_for_central_object - string, method used for construction of subject domain object

factory_method_fields - list of strings, names for args passed to method constructing objects
* validation_type - string, type of validation applied to task (currently only ,.tran_test” is supported)
* folds - list, contains lists with train and tests arguments sets to init objects for train and test set respectively

Pay attention for folds field in config_parameters document, this is the place which should be filled in to fix
train/test set for task.

As configuration for Task Loader component is written, you can link it to Task Loader component by name and
init Task Loader. On first init, Target Loader component would create all objects stated in train/test set and extract
target fields. Once this process done, it’ll place indexes and corresponding values to cache database, so next call to
Target Loader would be much faster and not include subject domain objects creation.

5.10 Co3panue meTpuk auas ML 3agaun

Metrics for project are stored in subdirectory ./modules/metrics. For now, these modules should contain function
which take two pandas dataframes and outputs scalar. This function would be used by Metrics Service to produce
and save results on test set of current task. These functions could use libraries available from DS container because
almost every dependency from DS container is carried over to Metric Service container.

Currently metrics are defined in Metrics Service source code, so to change it you should add it to container on
build. Modules with metrics should be carried over into ./modules/metrics_provider.py file and implement function
provide_metrics. This function should return two lists, first one is metrics names, other one - metrics functions.
To add new metrics in metrics list, which is being returned by provide_metrics, you should register the metrics
function in the METRIC_STORAGE object via the method register or via decorator @metric(name=",,) from
./modules/metrics/metrics_provider_tools.py (see Metrics Service API. To apply different metrics for different
tasks you should edit config files in metric_service/configs and specify which metrics should be used in the field
tasks_to_use_metrics (for «null» value all available metrics will be applied):

"tasks_to_use_metrics": {

"some_taskl": ["roc", "sss"],
"some_task2'": null,
"some_task3": ["max_f1", '"mae'"]

You could predefine templates to reuse metric lists in tasks below:

"tasks_templates":
{

"templatel":

{

(continues on next page)
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"metrics": ["roc", "sss'"]
},
"template2":
{
"metrics": null
},
"template3":
{
"metrics": ["max_f1", "mae"]
}

},
"tasks_to_use_metrics": {
"some_taskl": {"task_template":"templatel"},
"some_task2": {"task_template":"template2"},
"some_task3": {
"task_template":"template3",
"metrics": ["roc_custom"]}

},

Metrics names are used by Metrics Service to store according values into submits collection. Example of such
implemented interface are shown below:

from sklearn.metrics import precision_recall_curve
from modules.metrics.metrics_provider_tools import metric, METRIC_STORAGE

@metric(name="max_f1")
def max_fl metric(true_result_df, predicted_result_df):

max_f1_value = None

precision, recall, thresholds = precision_recall_curve(true_result_df['TARGET'], predicted_
—result_df [' TARGET'])

for pr, rec, in zip(precision, recall):
cur_max_f1 = 2 * pr * rec / (pr + rec)

if max_f1_value is None:
max_f1_value = cur_max_f1

if cur_max_f1> max_f1_value:
max_f1_value = cur_max_f1

return max_f1_value

def provide_metrics(task_name=None) :
return METRIC_STORAGE.list_metrics(task_name)

The method METRIC_STORAGE list_metrics(task_name) is used to list metrics names and metrics functions in
two different lists.

Buumanue: Interface of metric function use Pandas dataframe for true test answers and predicted test answers,
derived from user. Metric function could use additional information from indexes to calculate metrics. For
example, you could weight some of the predictions for important instance with bigger weights than for other.

In future versions task definition would contain detailed configuration of used metrics from git project, including
git hash and branch from git repository for each task.
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