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Y10 Takoe Data Lineage?
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Data Lineage B Data Governance
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https://datamanagement.wiki/data_quality_management_system/metadata
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NMpuénusnnucob K nnrwcam OpenMetadata

> MpuaTtHee UX/UI

e [lpuBbiknn K DataHub, HO OTKPbITbI K YNIy4YLLEHUAM

e [lononHuTtenbHbIN Ul c noMoLwbio otyeToB Tableau
> HarnagHee n 6oraye goKyMeHTauus

e Mbl pa3Be NCXOOHUKUN HE CMOXXEM MPOYUYUTATbL?
> OTcne)xXmBaHme 3anosIHAeMOCTU

e OrtyeTbl B Tableau, kyaa oaHHbIe BbIrpy)XatoTcs

c nomolubto Airflow
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DataHub. Barnap ceepxy

SQL Server

33 kafka API
¢ Integrations
Cowmpliance
Model serving
Featwre store
Spark P
and
3 GraphQL
e e RS 1 + REST GraphQL
Systems DataHub 'ingestion:> _______________________ . + REST
E ¢ E Stream
: " Integrations
E ‘ Access Control
e : &8 kafka workflow Triggers
DataHub serving 5
Kynep
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DataHub. Deploy

datahub-gms — Metadata Service. 3 instances npu ~250 MAU, 150k items

datahub-ingestion — BbIrpy3Ka MeTagaHHbIX ¢ moMoLlbto “datahub ingest run -c
recipe.yaml” no Cron

datahub-mce-consumer — Npmém HoBbIX MeTaaHHbIX N3 MCTOYHUKOB

datahub-mae-consumer — oTnpaBKa roToBbIX MeTagaHHbIX, AN MHTerpaumnm
BOBHE

datahub-actions — ppenMBOPK N9 KacToMU3aUnK, ANa UHTErpaumm N3HyTpPU

*~~ kubernetes

Kynep 14

Takxke ElasticSearch (Neo4j), MySQL, PostgreSQL, Kafka...


https://datahubproject.io/docs/metadata-jobs/mce-consumer-job/
https://datahubproject.io/docs/actions/

DataHub. NpuMep MeTagaHHbIX

Datasets > Snowflake > long_tail_companions > ecommerce

Table 3% Snowflake = ecommerce

XK = long_tail_companions

users
Schema Documentation Lineage Properties Queries
Q
Field Description

rimary key of users table
pk [ Struct | ( Primary Key P YREY

email address currently associated

email | Struct |( Nullable with the user

UTC timestamp when record was

created_at Struct created

Kynep

() Details

s

Governance Incidents

B

Tags Glossary Terms

® pii [ Email

of Lineage

1 upstream, 4 downstream

® Last synchronized 4 hoursago ®

About 2

this table contains records of all
users that have ever made a
purchase on the ecommerce site

+ AddLink

Owners

Other

G Ecommerce X

+ AddOwners

Part Of

b
xgﬂg users
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DataHub. Bbirpyska MetagaHHbIX

source:
type: "mysql"
config:
username: 'datahub"
password: '"datahub"
host_port: "localhost:3306"

sink:
type: "datahub-rest"
config:
server: 'http://localhost:8080"

datahub ingest -c recipe.yml

Kynep

Pull noaoxopg, HO
ecTb ewlé Push
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DataHub. KacTtoMu3auusa Bbirpy3Ku

ous

e SQL npodunmpoBaHumne
type: "mysql” e YpaneHue HeaKTyanbHbIX MeTagaHHbIX
nfig:
s e CTaTMUCTUKA UCMOMb30BaHMA Tabnumy,
o

password: "datahub"

host_port: "localhost:3306" KnaCCMq)MKaUIMFI nepCOHaanHX
o OAaHHbIX MO peryndapHbIM Bblpa*kKeHNAaM

type: "datahub-rest"
config: e [locT-TpaHcHopMauma

server: 'http://localhost:8080"

source:

datahub ingest -c recipe.yml

Kynep 17


https://datahubproject.io/docs/metadata-ingestion/docs/dev_guides/sql_profiles/
https://datahubproject.io/docs/metadata-ingestion/docs/dev_guides/stateful/
https://datahubproject.io/docs/generated/ingestion/sources/clickhouse/#module-clickhouse-usage
https://datahubproject.io/docs/metadata-ingestion/docs/dev_guides/classification/
https://datahubproject.io/docs/metadata-ingestion/docs/transformer/intro/

BHepapeHue Data Lineage

NMpocToe

1. HanwmcaTb Ingestion recipe.

2. 3anycTuTb. 2.

3. OTtcnemBatb — rotoBo!

o

Kynep

—
3

NMocno)xHee

HanuncaTb Ingestion recipe.
KacToMMnU3npoBaTb BbIrpPy3Ky
Metadata n Data Lineage
(Java, Python).

3anyCcTuTb.

OTcneXxmBaTb — rotoBo!
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NMpocTtoe BHeapeHue Data Lineage

MgSﬁlRL -
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OnepaunoHHas

B,
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PostgreSQL | Table E KafkaConnect | Task S Kafka | Topic S Q
EE— i > i
.gi table1 §8 debezium-task1 §g topic1

N J N J N J

Y Y Y
OnepauymoHHaa b1 Debezium task (CDC) CDC Kafka topic
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dbt & PostgreSQL | Source

@ source_table_1

Hide ~

id

dbt &PostgreSQL | Model

@ target_table

field_2

field_3
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field_5
field_6
field_7
field_8
field_9

field_10

<[1]2 3 - 6 >

dbt & PostgreSQL | Source

@ source_table_2

Hide ~
id
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Kynep

ClickHouse | Table

source_table_1

Metabase

chart_1

Chart .

ClickHouse | Table

source_table_2
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BHeapeHue Data Lineage nocno)xHee
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DataHub. MNocT-TpaHchopmauumda. Npob6rnemMma c S3

Q@O ® 5 recipeyaml

source:
type: s3
config:
path_specs:

include: 's3://bucket-name/{table}/{partition_key[0]}={partition[0]}/platform=ios/*.parquet’

include: 's3://bucket-name/{table}/{partition_key[0]}={partition[0]}/platform=android/*.parquet’
aws_config:
aws_access_key_id: '${ACCESS_KEY}'
aws_secret_access_key: '${SECRET_KEY}'

bucket-name.some-object onqa ios, android gl

Kynep 24



DataHub. NocT-TpaHcdopMmauums. PelleHue

Q@O0 O® B recipeyaml

source:
type: s3
config:
path_specs:

include: 's3://bucket-name/{table}/{partition_key[0]}={partition[0]}/platform=ios/*.parquet’

include: 's3://bucket-name/{table}/{partition_key[0]}={partition[0]}/platform=android/*.parquet’
aws_config:
aws_access_key_id: '${ACCESS_KEY}'
aws_secret_access_key: '${SECRET_KEY}'

transform:
- type: "urn_modifier_transformer.urn_modifier_transformer:UrnModifierTransformer"
config:
regex_to_search: "/platform=(.%)?/"
urn_to_modify: "{parsed_urn.entity_ids[1]}-platform-{match.group(1)}"



https://datahubproject.io/docs/actions/guides/developing-a-transformer/

DataHub. NMNocT-TpaHchopmMmauud. PesynbraT

Dataset "w* AWS S3 = bucket-name
Some-ObjeCt-platform-los Dataset g AWS S3 = bucket-name

(© Updated 2 months ago Some'ObjeCt'platform'andrOid

Schema Relationships Documentation Lineage  (© updated 2 months ago

Q Schema Relationships Documentation Lineage Properties

Field Q

field_1 Numbe: Field Description

field_2 [ Number field_3( Number

field_4 [ Number
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Data Lineage u3 Spark. U3 Kopobku

000 datahub_spark_listener_out_of_the_box.sh Ho He Bcerga Kak Hago @

spark-submit \

.\

--packages io.acryl:acryl-spark-lineage:0.2.16 \
--conf "spark.extralListeners=datahub.spark.DatahubSparkListener" \
your_spark_job_to_run.py # Unu 4yepe3 JAR

MHOIro NMWHMX CBA3en B Lineage, MHOIo MeTaAlaHHDbIX

Kynep
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Data Lineage u3 Spark. Kacromusauuma Ha Java

public class YourOwnDatahubSparkListener extends org.apache.spark.scheduler.SparkListener {

@verride
public void onApplicationStart(SparkListenerApplicationStart applicationStart) {
saveToContext(applicationStart); // CoxpaHeHue [aHHbIX B KOHTEKCTE ANA JanbHeliweidl o6paboTKu

F

@0override

public void onOtherEvent(SparkListenerEvent input) {
SparkListenerSQLExecutionStart event = (SparkListenerSQLExecutionStart) input;
QueryExecution execution = SQLExecution.getQueryExecution(event.executionId());
LogicalPlan logicalPlan = execution.logical();
extractLineage(logicalPlan);| // W3BnevyeHue Lineage u3 Tekywero 3anpoca B Buae LogicalPlan

@0verride
public void onApplicationEnd(SparkListenerApplicationEnd applicationEnd) {
emitToDatahub(applicationEnd); // OTnpaBka u3BneyeHHoro Lineage B DataHub

}




N3BneyeHume Lineage us LogicalPlan

package org.apache.spark.sql.catalyst.plans.logical

LogicalPlan.scala

abstract class LogicalPlan

extends QueryPlan[LogicalPlan]

with
with
with
with
with

abstract class QueryPlan[PlanType <: QueryPlan[PlanType]]
extends TreeNode[PlanType]

Kynep

AnalysisHelper
LogicalPlanStats
LogicalPlanDistinctKeys
QueryPlanConstraints
Logging {}

LogicalPlan noxo»

Ha pe3ynbraT

oT EXPLAIN 6narogap4
TreeNode

O6omnaém pepeBo!
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N3BneuyeHune Lineage us LogicalPlan. MpumMep

1 MERGE INTO iceberg_catalog.table AS target
2 USING iceberg_catalog.table_stream_from_cdc AS source ...

class ReplacelcebergData extends LogicalPlan:
+- Sort [id ASC], false
+- RepartitionByExpression [id]
+- MergeRows[id, version_id, ...]

+- Join FullOuter (id = id)
:- BatchScan[id, version_id, ...] iceberg_catalog.db_version

+- BatchScan[id, version_id, ...] iceberg_catalog.db_version_cdc_stream

Kynep 30



Lineage anga Spark. Ot Kafka oo Data Lake

A

snapshot_table

Qc

% topic1 C’ cdc_stream_table

K mosker | v

C’ actual_data_view
CDC Kafka topic Data Lake (Iceberg + S3)

Kynep
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Data Lineage u3 Airflow. U3 KOpo6Ku

00 simpe airflow integration.sh Ho He Bceraa @

pip install 'acryl-datahub-airflow-plugin[plugin-v2]'

airflow connections add --conn-type 'datahub-rest' \

'connection_name' \
--conn-host 'https://datahub-gms:443' \
--conn-password 'password’

PaboTaeT ANna HeKoTopbix nonynapHbixX Airflow onepaTtopoB B
Airflow 2.3+

Kynep
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https://datahubproject.io/docs/lineage/airflow/#automatic-lineage-extraction

Data Lineage u3 Airflow. Inlets & outlets

ParamsInletsOutletsOperator(
task_id="run_data_task", dag=dag,
inlets=[Dataset(platform="postgres", name="db.schema.tablel")],
outlets=[Dataset("clickhouse", "db.schema.table2")],

class InnerInletsOutletsOperator(BaseOperator):
def execute(self, context):
inlets, outlets = self._get_lineage()
context['ti'].task.inlets = self.inlets
context['ti'].task.outlets = self.outlets

_get_lineage(self) -> Tuple[List[str], List[str]]:

return inlets, outlets



https://datahubproject.io/docs/lineage/airflow/#manual-lineage-annotation

DataHub SDK BHYTpUu onepaTtopa co cBouM API

# urn:li:dataset:(urn:li:dataPlatform:postgres,instance-1.db.schema.tablel, PROD)
src_entity = DataHubEntity(
# platform="postgres", platform_instance="instance-1"
platform_instance=datahub_platform_instances.POSTGRES_PLATFORM_INSTANCE,
# db.schema.tablel
entity_name=full_src_table
)
dst_entity = DataHubEntity(
platform_instance=datahub_platform_instances.CLICKHOUSE_PLATFORM_INSTANCE,
entity_name=full_dst_table

lineage_items = [DataHubLineageItem(src=[src_entity], dst=dst_entity)]

datahub_lineage_operator = DataHublLineageOperator(
task_id=f"lineage_{dst_table}",
lineage=1lineage_items,
dag=dag



https://datahubproject.io/docs/metadata-ingestion/as-a-library/

Data Lineage u3 Airflow. Pe3ynbraT

'% source_pg_table ®. some_ta

Hide Q

Kynep

dest_ch_table
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A He nyJlle Ny He NponucbiBaTb pykKamMun?

01 He Be3sge ncnonblyetca SQL - Python, Java ETL ...

02 [Mapcep SQL 3anpocoB SQLGlot .D. g@L@H@ﬁ

03 Hy>XHO paclunpaTb ero guanekrtbl gna Postgres,
Clickhouse, etc. — noka)xy Ha npmnmMepe Trino

Kynep 36


https://github.com/tobymao/sqlglot
https://github.com/tobymao/sqlglot

Lineage 3 Trino

N3BnedyeHue Lineage n3
COXpPaHEHHbIX 3aMpoCcoB

My J DataHub

;&TI%OW 5 trino g L@

o1 CoxpaHeHune SQL 3anpocos
n3 Trino B otaenbHyto b

MySOQOL event listener

ExtendedTrinoSource.py

Kynep 37


https://datahubproject.io/docs/generated/ingestion/sources/trino/#code-coordinates
https://trino.io/docs/current/admin/event-listeners-mysql.html

Lineage u3 Trino. Kactomusauua Trino ingestion

0O & ExtendedTrinoSource.py

from datahub.ingestion.source.sql.trino import TrinoConfig, TrinoSource
from datahub.sql_parsing.sqlglot_lineage import sqlglot_lineage, SqlParsingResult

class ExtendedTrinoSourceConfig(TrinoConfig):
some_extra_config_param: str = Field(description="Write you own config param")

class ExtendedTrinoSource(TrinoSource):

def get_workunits_internal(self) -> typing.Iterable[MetadataWorkUnit]:
for inspector in self.get_inspectors():
sql_queries: List[str] = find_queries_from_mysql_db(inspector)

for sql_query in sql_queries:
lineage: SqlParsingResult = sqlglot_lineage(sql=sql_query,
yield extract_metadata_work_units(lineage)




Lineage u3 Trino. Ucnonb3oBaHue SQLGIlot

00 e ExtendedTrinoSource.py

from datahub.ingestion.source.sqgl.trino import TrinoConfig, TrinoSource
from datahub.sql_parsing.sqlglot_lineage import sqlglot_lineage, SglParsingResult

class ExtendedTrinoSourceConfig(TrinoConfig):
some_extra_config_param: str = Field(description="Write you own config param")

class ExtendedTrinoSource(TrinoSource):

def get_workunits_internal(self) -> typing.Iterable[MetadataWorkUnit]:
for inspector in self.get_inspectors():
sql_queries: List[str] = find_queries_from_mysql_db(inspector)

for sgl_query in sqgl_queries:
lineage: SqlParsingResult = sqlglot_lineage(sqgl=sqgl_query,
yield extract_metadata_work_units(lineage)




PacwmnpeHue ananektoB SQLGIlot. NMpumep

OO O® = presto_ddl_qguery.sql

CREATE VIEW some_view SECURITY DEFINER AS
SELECT 1id, name FROM some_table

Kynep
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PacwiupeHue aumanekrta SQLGlot. PewueHue

000 e expressions.py

oo0o kil 1 class SecurityProperty(Property):

2 arg_types = {"this": True}
class Parser(metaclass=_Parser):
PROPERTY_PARSERS: t.Dict[str, t.Callable] = {

"SECURITY": lambda self: self._parse_security(),

def _parse_security(self) -> t.Optional[exp.SecurityProperty]:
if self._match_texts(("DEFINER", "INVOKER")):
security_specifier = self._prev.text.upper()
return self.expression(exp.SecurityProperty, this=security_specifier)
return None




PacwiupeHue aumanekrta SQLGlot. PewueHue

000 e expressions.py

{9 salglot PR #4008 - Merged

1 class SecurityProperty(Property):
®O®® & generatorpy 2 arg_types = {"this": True}

class Generator(metaclass=_Generator):
TRANSFORMS: t.Dict[t.Typelexp.Expression], t.Callable[..., str]] = {

exp.SecurityProperty: lambda self, e: f"SECURITY {self.sql(e, 'this')}",

PROPERTIES_LOCATION =

exp.SecurityProperty: exp.Properties.Location.POST_SCHEMA,



https://github.com/tobymao/sqlglot/pull/4008

Lineage u3 Trino. Pe3synbraT

Kynep

field_4
field_5
field_6
field_7
field_8

field_9

l.(‘ Trino &Iceberg | Table

C’ source_table2

Hide ~
field_1
field_2
field_3
field_4
field_5
field_7

field_8

}\/ Trino & Iceberg | Table

{’ target_table
Hide ~
field_1
field_2
field_3
field_4
field_5
field_6
field_7
field_8
field_9

field_10
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PewleHuna Ha ocHoBe Data Lineage

01 T[lpepynpexpgeHune nomMarowmx DDL nasmeHeHUn
O Kuper-Tech/ddl-breaking-change

Ckopo 6yaeT kop, (L)

02 ABTOMaTM4YeCKOE npocTaB/IeHME Teros
0 Kuper-Tech/datahub-tags-distribution

Kynep 44


https://github.com/Kuper-Tech/ddl-breaking-change
https://github.com/Kuper-Tech/datahub-tags-distribution

DDL breaking change. NMpo6nema

01 DROP TABLE ...

02 ..DROP COLUMN ..

Q
>
OnepaymnoHHada

B,

Kynep

U sall d:
Q

id
am
remaining_amoun t

tual_on_dat:

deleted

Data Lake

03 ..RENAME COLUMN ...

04 ..ALTER COLUMN ..TYPE

Detail Data
Store

d Q
id

-
remaining_amoun t
actual_on_date

deleted

Data Mart

OTueThl

Tableau *

Metabase

ML cepsuc *

45



DDL breaking change. PewueHue

Post alertﬁ ,—>I S !I
Post alert Notlfy

push Flnd DDL Mattermost
<« from —| <>
changes ®

Find Imeage Consumer
Pr_lc_>ducer Merge Request ddl-breaking-change Team
eam | (Cl Job)
) ) DataHub
Apply migrations
Consume >8—/
Producer Consumer
Database Database
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ABTOMaTU4YeCKoOe NpocTaB/ieHUue Teros

N

Tier 1, Mepc.

Q
OnepaunoHHasa
BA
Kynep

Tier 1, Mepc.

Data Lake

Tier 1, MNepc.

sales_greenplum_dds

Q
id

actual_on_date

is_deleted

Detail Data
Store

Tier 1, Mepc.

sales_dm

Data Mart
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Cnacu6o! Bonpocbi?

<~ BynaT YCMaHoB

<~ ApxuTekTop B Kynepe

<> usmanovbf@gmail.com,
] @usmanovbf
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