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01 O poknapuuke



AnekcaHapoB AHTOH

oNes
AETCKUA Mup

1. ObyueHune
MWUWNT lMpuknagHas MmaTeMaTrka n MIHdopMaTuka

M®OTW MpuknagHas MaTemMaTmka U pm3mKa
2. Mpeabiaywme npoekThbl

Beeline - Performance Management nnatdopma
200 GB raw data /day
Pab6oTa c MapReduce API

Luxoft - Ozepo aaHHbix [Noutbl Poccnm/ OtyeTsl ans koMaHabl Jlornctmkm
3 PB Hadoop Cluster size

SeverGroup - cobcteeHHas nnatdpopma ClickStream aHanuTukm
NcrnonbsosaHue ClickHouse kak ocHoBHOro xpaHunumua

Poctenekom - CozgaHne KNnMeHTCcKoro npoduns
1.5 TB/day

Uid matching

BHeanperve ML mopenei B Production
PeweHne npobnemM NnponsBoaNTENBHOCTU

3. CyMMapHbii onbiT paboTbl ¢ Big Data tools 9 net

4. B 2022 komaHaa Data Office 6bina 6 yenosek
Texkywmnin pazmep KoMaHapl 25 uenosek



Fpynna komnanun «flercknt Mmup» ceroaHn Rerercnd mnp

3 cTpaHbl NpUCYTCTBUS

6onee 1300 marazuHos

6onee 440 ropopos

6onee 20 Tbicay coTpyaHUKOB

6 pacnpeaennTenbHbIX LEHTPOB

6onee 900 Tbicauy SKU oHnanH-accopTuMeHTa
6onee 600 MNH OHNalH-NOCeWEHN e)XeroaHo

6onee 250 MnH noceweHMn MarasuHoB B roa,

12+ MnH nonb3oBaTenet MOGUNLHOro NPUNOKEHUS
6onee 42 TbicaY NYHKTOB BblAAYU

6onee 7000 noctaswmkos MapkeTnnenca




0 2 Havano BigDatas DM



Detcknin mup BigData 2022 AeTCKMI MU

APACHE&

ark

NcTouHnkn
OAHHbIX




Q
Omni Dashboard / CEO OMH"'ABI-I-IGOPA

08 despana 2023

Manunynsumm
McTounmkm 3arpy3ka XpaHeHune Y
OAHHbIX C AaHHbIMU

4 N\ N [/ N [ )

EVHANA
Spof?

nifié
GMV oHnaitH

K j K j K j (‘é‘?:\j oT o6, Broayk. YoY

343% 88 % (10 %)
31,8% 93% (8 %)

Apache 28,7 % 101 % (4 %)
Airflow -%

PpoHT-MapKa OHNANH

®PpoHT-Mapxa

& ®.-mapxa Brogk. Brop., RUB
APACHE
SPQ'-K 18,5% (1,2 nn) 92%

" 19,7 % (0,2 nn) 103 %

19,1% (0,6 nn) 99 %

®.-mapxa Bropx.

75 % (3,7 nn)
7.4 % (3,8 nn)
7,7 % (2,8 nn)

OpkecTpauus




Omni Dashboard / C Level Reporting / Version 1 ReTcKui MUp
NcTouHnkn 3arpy3ka XpaHeHue Manunynsiumm Busyanusaums
OaHHbIX C AdHHBIMA OaHHbIX
4 N\ N N N )
sear || N
Q& \| 77 )| | aracHe 1 )
) i@ Spqﬂ(w Qlik Q
nifi@
\_ J /L O\ J
Rirfiow y 4 J

OpkecTpauus
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Omni Dashboard / C Level Reporting / Version 1 ReTCKHit MUP

MepepaboTka SQL-3anpoca ana 3arpy3ku B Qlik Sence. . mw mm &
@ ® 2048 -

OnucaHue
3arpy3ska HoBbiXx SQL-3anpocoB no 3ameHe nokasartenst T W

H ENE DEE B EE Bl "BE"E B m ||
8 ox2OUB -

PepakTtupoBaTb onucaHue

BnoxeHus 7
: e OnucaHue
DOD

1. OBHOBUTb CNPaBOYHUK

2. O6HOBUTH sql

a.

15 Hos6. 2022, 12:11 PM 10 okT. 2022, 07:2¢ B;

BnoxeHusa 6

CBs3aHHble 3aga4u

blocks
Co3pgaTb BUTPUHY MO NpogaXkam OHJ1avH B Co3paHue BUTPWHbI C AaHHbIMWX NO TOBAapHOMY 3arnac
¢BexO@A@ - ¢ B x2O@B - —
Onucanue
Mpolwy co3aaTb HOBYIO BUTPWHY MO Npoaaxam oHnaiH B cxeme dashboard. Kog $OpMUPOBaHMS BUTPUHDI BO BOXEHUM. onMCaHMe
TabnnLy MOXHO Ha3BaTh. CospaiiTe, noxanyiicTa, HoByto BUTPUHY B Hadoop (cxema Dashboard). Kog Bo BnoxeHun. Hassatb Tabnvuy MoXHO

BnoxeHnus 1 e+

—— 1



03 MNepsbie noaxoan: k dbt



Kopotko o DBT / Git ops xpaHeHue

dbt  oeveor

¥ on-demand-practice

“ Version Control

Deploy v Documentation

N¥ | dim_customers.sql (confli... X

models marts dim_customers.sql

Commit and resolve

v ] customers

Changes

“ File Explorer

& dbt-leam-on-demand
Ba analysis
I data
B» dbt_packages

B8 macros

BB metrics

a staging
B» snapshots
M target
B tests

B .gitignore

5 dbt_project.yml

),
orders

1,
customer_orders

customer_id,
(order_date) first_order_date,
(order_date) most_recent_order_date,
(order_id) number_of_orders,
(amount) lifetime_value
orders
1

customers.customer_id,
customers.first_name,
customers. last_name,
customer_orders.first_order_date,
customer_orders.most_recent_order_date,
(customer_orders.number_of_orders, @) number_of_orders,
customer_orders. lifetime_value
customers
customer_orders (customer_id)

ene
AETCKUA Mup

Beta v I B dbt Learn -

HEAD
customers

customers (
b81f802a66fd544504c65721e3ffaaa95a426d91

{{ ( 13}

),

orders
{{

),

customer_orders

customer_id,
(order_date) first_order_date,
(order_date) most_recent_order_date,
(order_id) number_of_orders,
(amount) lifetime_value
orders
1

customers.customer_id,
customers.first_name,
customers. last_name,
customer_orders.first_order_date,
customer_orders.most_recent_order_date,
(customer_orders.number_of_orders, @) number_of_o
customer_orders.lifetime_value
customers
customer_orders (customer_id)




¥ mw-test-idevl.l

“~ Version Control

Commit and sync

v File Explorer

— jaffle_shop_metrics

W intermediate

& marts
B docsmd
W0 example_develop_metric.sql

ders.sql

B orders.yml
&0 revenue.sql

M metrics

I staging

B overviewmd

& seeds
B gitkeep

'
%" raw_customers.csv

%" raw_orders.csv
b raw_payments.csv

]

-] .gitignore

B sqlfiuff

B License

Bi ReADME.md

B dbt_project.yml

-] packages.yml

docs.md

models  marts  orders.sgl

1 orders (

)
'
customers

orders

customers

<[> Compile

(=] stg_orders |

(] sto_customers )

(= sta_payments )

Results Code Quality

=] int_customer_order_history_joined

(=] nt_order_payments_pivoted

Kopotko o DBT / lNocTpoeHue 3asncumocten

Compiled Code

& orders

Lineage

oNed
AETCKUA Mup
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Kopotko o DBT / Data lineage

Lineage Graph

tpch_test.part -

agg_ship_modes_hardcoded_pivot

order_items

tpch_test. partsupp stg_tpch_part_suppliers _ use_variables

part_suppliers

tpch_test.lineitem stg_tpch_line_items
fct_orders select_from_orders_example

ch_testorders stg_tpch_orders
o EEIEL macro_stg_tpch_orders_assert_pos_price

stg_tpch_orders_assert_positive_price

macro_stg_tphc_suppliers_assert_pos_acct_bal
tpch_test.supplier stg_tpch_suppliers

tpch_test.nation stg_tpch_nations -
tpch_test.region stg_tpch_regions dim_customers
deutsche_boersetrading_data
stg_tpch_customers
tpch_test.customer
materialization_incremental

my_first_model my_second_model

json_example json_parse_example

All selected All selected All selected Update Graph




® © ® ' [ overview - DBT Docs 83

opoTtko o DBT / lokymeHTauus

< C' D localhost:8080/index.html#!/model/model.fishtown_internal_analytics.fct_subscription_transactions

X dbt_

Overview

Project D

[mw fishtown_internal_analytics
[ models
3 admir
@9 marts

3 const

[ finance
[ mrr

E fct_subscription_transactions

ting

B3 quickbooks
B3 redshift
[ snowplow
[ models
B
B3 identification

[mw page_views

B snowplow_page_views

snowplow_web_events

[® snowplow_web_events_internal
@ snowplow_web_events_scroll_depth
@ snowplow_web_events_time

snowplow_web_page_context

Search for mo

analytics.fct_subscription_transactions tabie

Details  Description

Description

Columns

SQL

Subscription Transactions - Fact Table

About this table

This t.

category, and cu

stomer

Data Sources

This table is sourced from:

e Trello boards fo

e Quickbooks

e Stripe

Columns

TESTS

COLUMN

customer_id

customer_name

contains information about revenue earned by Fishtown Analytics. Trang

r consulting clients

TYPE
character varying
character varying
character varying

character

This column'indicates ...

Lineage Graph

subscription_transactions_typed

fct_subscription_transactions

ones
AETCKUA Mup

16



DBT / Bce BMecTe

e SQL 6e3 nopaaka 3to 60nbHO

e [lobuTtbcs nopsaka B SQL cnoxHo

e BuTpuHbl paHHbBIX NO MeToaONOMMK C
GitOps

e [lopapok nz kopobku
e 3HaumnTenbHoe yckopeHue Time To Market
e [lounck 3aBnucnMocTer B BUTPUHAX OaHHbIX

° lEl,OBOJ'IbeIe AHaNNTUKN U l/l|-|>|<e|-|epb|

L Ll 1
AETCKUA Mup

X dbt Core

Test &
Develop Document Deploy

Raw Data

Datasets

® e
; - .. Bl Tools
‘ } ;6 ML Models
o
- . - - Operational
Analytics
oW

QL
o [ XS

Data Platforms

17



DBT /MNpo cTex Revexi mip

e Haw ctex v Spark Thrift Server

\
7

/
>

- Hadoop
o SparkThriftServer

o Airflow in K8S

B

18



DBT / pabota c Hadoop ang aHanuTukos

® EctbapanTep dbt-spark

® [Bce xopowo 3apaboTan cpa3sy

® |13 BUHAbI He 3aNyCKalOTCSl MOCTPOEHMS

® [lna atoro caenanu B GitLab narinnaH koTopbin

3anycKkaeT NOCTpoeHne onpeaeneHHon Moaenm

- dbt_analyst / Pipelines / Run pipeline

Run pipeline
Run for branch name or tag

master v

Variables

ones
AETCKUA Mup

/

)
/

\

/

SBETKE

7 Spark Thrift Server

\

\

\

Ml

Variable v [ DBT_SELECT ‘ [ exchangerates.sql

J[e]

Y1o 6ynem cTpoutb

P

Variable v [ DBT_TARGET J { dev

Onpepenexe Kyaa fennonTb pesynbTar

Variable v [ Input variable key ] [ Input variable value

I
B 7AVAN

Specify variable values to be used in this run. The variables specified in the configuration file as well as CI/CD settings are used by default.

Variables specified here are expanded and not masked.

Run pipeline Cancel

7

(

Q

19



DBT / NeHepauua pokyMeHTaLnM Rerexnd mup

X dbt Core

[eHepupyeM goky
CknapbiBaem B GitLab Pages

pages:
stage: deploy rete
cache: Develop  pocument Deploy
_ . Raw Data
gzrh;arget . Datasets
L °
Vari;&lézl-lc ) W o0 Bl Tools
DBT_PROFILES DIR: "${CI_PROJECT_DIR}/omni_1" . .: ;
script: - - - ML Models
- ¢d omni_1 ®_ o R .
- dbt debug -t prod Y L o OK::;L?cns,al
- dbt deps -t prod ow

-

- dbt docs generate -t prod

- mkdir -p ${CI_PROJECT_DIR}/public/$CURRENT_CONTENT_PATH
- cp -r ${CI_PROJECT_DIR}omni_1/target/*

${CI_PROJECT_DIR}/public/$CURRENT_CONTENT_PATH
artifacts:
b
paths: S - @
- public

expire_in: 4 weeks

-

Data Platforms

20



DBT / UnTerpauus B airflow Revexi mp

def load_manifest():
local_filepath = f{DBT_PROJECT _DIR}/target/manifest.json"

with open(local_filepath) as f:
data = json.load(f)
return data

e Ha 2022 6bin TONbKO COSMOS B 3a4aTOYHOM COCTOSIHUM

e Ha2024 ecTtb
o Astronomer cosmos

o Toloka/dbt-af

21



DBT / pabota c Hadoop ana nHxxeHepos Revexnd mup

e He noaxoaut sparkSqlOperator
o W3 3a3anycka B kybepe ceTb BUPTYann3npoBaHa,
executor He MOryT obLaTbCcs C ApanNBEpPOM

4 )
e
Spark’

®
=

e Dbt cozpaeT apTedakTsl 7 Spark Thrift Server
o manifest.json %

m nocTpoeHue rpada
m  COAEpPXMT MeTy O Terax
o CkonunupoBaHHbIN sql
m  3anycKk C MOMOLbO CNapkcabMuT

/
7

val source = Source.fromFile(queryPath.mkString.split("/").last, "UTF-8")
val query = try source.mkString finally source.close()

spark
.sql(query)
repartition(numPartitions.tolnt)
.write
.mode(SaveMode.Overwrite)
format("parquet”)
.saveAsTable(resultTable) 29




04 Opranunzaumna CI/CD ana dbt



Cl/CD ans dbt repo

Pipeline Needs Jobs 4 Tests 0

test deploy
@ testrun C @ pages 4
& pages-clean-preview .

@ pages:deploy

test run:
stage: test
image: dbt:rel_1.8.4_u1
variables:
DBT_PROFILES DIR: "${C|_PROJECT DIR}omni_1"
script:
- python validation/validation.py --models_directory
${Cl_PROJECT_DIR}omni_1/models
-cd omni_1
- dbt debug -t dev_view --project-dir ../ci_cd
- dbt deps -t dev_view --project-dir ../ci_cd
- dbt compile -t dev_view --project-dir ../ci_cd
- dbt -x Is -t dev_view --project-dir ../ci_cd
- dbt run -t dev_view --project-dir ../ci_cd
- dbt test -t dev_view --project-dir ../ci_cd

oNed
AETCKUA Mup

Hy)kHO uTO aHanuTUKK cpasy 3Hanu puadek Ha ceBoU

N3IMeHeHuns

OpraHn3oBaHO NOCTpOEHME BbiOX
o  MOHUMAEM, YTO BUTPUHbI BannaHbl TEXHNYECKN
N Mbl MOXXEM UX CTaBUTb HA UCMONHEHNE
B war CI/CD pobasnaem:
o  3awmuTy OT NPSIMOro UCNoNb30BaHUs Tabnumy,

o  Ecnnne ucnonbayetcsa {{ref }} {{source}}, nanaem

24



0 5 NMoaroroska AHanuTukos



Paccka3biBaeM 0 HOBOM npouecce AeTCKui MUp

BcnomuHaeMm, ans Koro Mbl BCe 3TO Aenanu
3apaHee npoBepsieM XOTIAT MM aHANUTUKU STUX ONTUMU3ALNIA
[Mpe3eHTyeM M3MeHeHUs O FOTOBHOCTU

ObyueHnue git B popmaTe workshop

3anupanncb B NneperoBopke 1 yYnnmcb aenatb KOMMUTbI B BETKM

HacTpoinkn nokanbHbIx OKpyXeHU

HacTpaveaem ogHOMY, UTOBbI OH paccKkasan OCTaslbHbIM

26



0 6 Hennou 8 Airflow



Airflow k8s architecture

Airflow WORKLOAD

Airflow compoments

triggerer

webserver

scheduler

o

dag_x/task_y

dag_1 /task_1 @

dag_x/task_y

o

dag_x/task_y

o

dag_x/task_y

Storage

- =

Dags logs

posgresq|
Metadata storage

L Ll 1
AETCKUA Mup



Airflow repo structure

> [ .gitlab
> [3_archive
v [ airflow
> [ dashboard_notifier
> [ dashboard_notifier_monthly
> [ dashboard_notifier_sl
> [ dbt_cvm
> [ dbt_omni
7 L eXporgogit
> [ export_kafka_2
> [ hadoop_tech_operations
v [ import_catalog_service
v [Dconf
{} dev.json

{} prod.json
2 import_catalog_service.py
> [ util
v [ airflow_test
# external_sensor_test.py
> [ dags_conf
v [Dimage_req
= af_262.txt
= af_284.txt
@) .gitignore
& .gitlab-ci.yml
= .gitmodules
.pre-commit-config.yami
(=) deploy_dag.sh
[M Makefile
pyproject.toml
M. README.md

v [ dbt_omni

Overy

ok

~ [ conf
{} dev.json
{} prod.json
[ dbt_omni
> (ci_cd
> [ docker
> M omni_1
> [ pip_deps
> [ preprocessing
> [ validation
@) .gitignore
& .gitlab-ci.yml
.pre-commit-config.yaml
M{ README.md
“ dbt_1.py
2 dbt_full.py

iew 0 Commits 1 Pipelines 1

bmpare master v and latest version v

‘ Q Serrch (e.g. *vue) (38P) ‘

7 airflow/dbt_omni

P dbt_omni

Changes 1

v

+1-1 [ 4

1

airflow/dbt_omni/dbt_omni @

master v dbt_analyst

Ol S

FHREFESH

Subproject commit

a8ab429f80be25460637a6e702c855865a904a93

Author v

Search by message

1 fil

Comparea8ab42

Subproject commit

4f4e5d63 | [ B3
y

eaah7380 [ 7

d13bf962 [ 7

a8hb429f [ 7

e01dco | [ | 7

()

afa84c91l | [ 7

c70754 [ | 7

9bfeldf | [ 7

Hc1451a4 | (2

bdcO3caa [ 7

Mark as done

+#1 -1 |3~

9f...4f4e5d63

4f4e5d63026e87466289779e73054b187c7£§b15



Subrepository model Rereni mup

& GitLab — X dbt Core —

30



NcTouHUKn
OAHHbIX

3arpy3ka

XpaHeHune

Omni Dashboard / C Level Reporting / Version 2

MaHunynauun
C OaHHbIMU

Buayanmsauus
LOAHHbIX

/

\_

\

Qlik@

[ X dbt Core

Apach

Aicr;‘low

OpkecTpauus

oNes
AETCKUA Mup

31



CpaBHeHune npoueccos pa3paboTku BUTpUH aercind rup

[NoTok 0OCTaBKW 3a0a4nN KakK U3BMEeHWNNCA

boino

DA nuweTt 1-3 sql BUTpUHbDI
OTtnpaenset ux DE B 3apave B jira
DE HaunHaeT npoBepsaTthb sql

DE pazbupaeTtcs, uTo 3a ueM nget
DE cTtpouT view Ha 6a3e BUTpUH

DE nuwet 6onbwon gar pann c Hawmmm sql

Crano

DA nuweTt 1-3 sql BUTpUHbDI

Bce BUTpUHbBI CTpOSTCA aBTOMaTUYECKM B ci/cd,
Cpa3y NOHWUMAEeT YTO BUTPUHbI BaNNOHbI

DA cospaet Merge Requets

DE HauMHaeT cMoTpeTh, uTo naMeHmnochb 8 SQL
DE cTaBuT anpys 1 MepxunT

DE o6HoBnseT dbt B airflow

32



07 Hosbie BbiI30Bb



PaspeneHune Ha nerkue/Taxkenbie BUTPUHDI aevcnnh roup

« Cpenanv otaenoHble Nynbl

* [PasHble KOHPUrn pecypcos

* 3awepnyneHHble Tackn yOMBanmMCb NO HEMNOHSATHbLIM MPUYMHAM U
npuyem TyT AIRFLOW_SCHEDULER_TASK QUEUED _TIMEOQOUT

List Pool

Search~

Actionsv | € Record Count: 16

Pool Description Slots Running Slots Queued Slots Scheduled Slots Deferred Slots
z Vz a a z z % z
dbt_omni dbt_omni exec limit 2 2 0 9 0

dbt_omni_light dbt_omni easy task exec limit 4 0 0 0 0




BVITPVII-II:I BCE HY)XHbI, HO HE O ANHAKOBO BaXKHbI AeTcKmit MUp

Korna roToBbl BCe ceHCopbl YTO AenaTb B NepByto ouepeap
Caenanu npuopuTesaumto No Teram B Moaenax
Airflow nmeert yxe rotosbin dyHkumoHan priority  weight

tag_weights = {

}

dbt_task = SparkSubmitOperator(

Impact

"aaa": 8,

”b": 7 Medium
c:.0, Multiple users, not an

» d"_ 5 entire department

”e": ,

"other": 3,

"project_100": 2

Moderate

task_id=node,

P
(&)
name=F{DAG_ID} / {target_table} /" +"{ ds }", S | omeworkfunctions o L
p00|=p00| ) g’o impaired, workaround in oderate ow
priority weight=task_weight, s pace)
weight_rule="absolute",
Moderate Low Low

b5




NHkpemeHTanbHblie BUTPUHDI aevcnnh roup

source [ J

{{ config(tags = ['aaaal],
spark_materialized='incremental’, target [ )
spark_partition_fields= ["calday"]) }}
SELECT a.’, updated dates [ j
{% if var("is_incremental") | as_bool %}
explode((sequence(current_date() - 7, current_date(), interval 1 day))) calday result ( ]
{%else%}
explode((sequence(to_date('2023-01-01"), current_date() , interval 1 day))) calday
{% endif %} ~ [ dbt_omni
FROM (SELECT DISTINCT a, v D conf
b, {} dev.json
c {} prod.json
from {{ source('scheme’, 'table’) }}) a 03 dbt_omni
> Dcicd
Dbt is_incremental() He NoaxoauT, )KUBET CBOEW XXN3HbIO ’ Sdocker
> omni_1
Caenanu otaenbHbin sparkSubmit > Buipip.deps
®*  NpPWUHWUMaET KONOHKY NapTULMNOHNPOBAHUS > [ preprocessing
*  ArTakxe pexxum BbinonHeHus full nam incremental > [Dvalidation
.gitignore
Coszpaem 2 para % z;t:gb ci.yml
*  OcHOBHOW ANS MHKPEMEHTaNbHbIX AHEBHbIX PacyeToB _pre-commit-config.yaml
*  [lononHuTenbHbIN Aar HaAO pyKkamMm TpUrepuTb ans HOHHOF\ My READ'\f_E_-_“_"'f______._—-——-"“' schedule_interval="10 3 * * *",
nepecyeTa U3MEHEHHbIX Moaenen  dbt_1.py 36

—> ¢ dbt_full.py » schedule_interval="@once",



Honroe CI/CD

Kaxabin koMMUT B airflow 3To npoBepka
mMoaenen B dbt
[MpoBepka naeT HeCKONbKO MUHYT

Bo BTopom npoekTte DBT co3paHuii view He
oTpabaTbiBaeT 3a Yac
B kope ButpuH MHoro CTE

ones
AETCKUA Mup

Hanuncanu ckpunT ang kewmnposaHus aptedakTos
Ecnu koraa aaHHbIX KOMMUT 6bIn COBPaH TO €ro Hago
cobupatb

®yHKkumoHan yxe ectb B Gitlab

CXeMa Konus Npoaa HO € HeBOoNbWWM KYCKOM AaHHbIX
Co3paeM He view a HacToswyto Tabnuuy

Ho B nepBoM npoekTe okazanocb YTo 6bicTpee paboTaeT
co3paHue view

37



0 8 MNoasoanum nrorn



ButpuHbl cnycta 2 ropa sose

AETCKUA Mup

Commits to master Pipelines charts

Excluding merge commits. Limited to 6,000 commits.

Last week = Last month || Lastyear

40 Date range: Sep 01, 2023 - Aug 31, 2024
[}
= 30 350
E
§ 300
"g 20 250
K]
E 10 é 200
-:é_ 150
0
2023 Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 2024 Feb Mar Apr May Jun Jul 100
m m 50
Commits Avg: 1.12 - Max: 38 Auch)JSI 2023 November 2023 February 2024 May 2024 August 2024
Date
all success
Bbicokui TeMn nameHeHU"
*project_1
* Finished running 85 view models in 0 hours 11 minutes and 31.05 seconds (691.05s).
*project 2
* Finished running 33 table models, 8 view models in 0 hours 14 minutes and 16.70 seconds (856.70s).
*project_3

*  Found 106 models, 6 sources

39



O komaHpe 2022 AeT:KM‘ﬁ.MMp

6 yenosek

Snowplow (Yxoa

ot Google
Analytics)

Head DE /1 DE /1 DE /1



O komanpe 2024 AeT:KM‘ﬁ.MMp

25 yenosek

Snowplow (Yxoa

ot Google
Analytics)

Head DS /1
Head DE /1 DE/2 DE /1 DE/3 DE /1
41

DS /6






