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ipuBeT, 9 CeBa! ¥

TecTnpoBaHne - Pa3paboTka - MeHepxMeHT > 10 neT

Kypc no npuknagHomy TecTtupoBaHuw B WTMO

https://github.com/volekerb/testing-lectures

KaHan C WHXeHepHbIMW CcTaTbdaAMW, KHWUramu, BUOEO

https://t.me/engineerreadings
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https://www.youtube.com/playlist?1list=PLwvQQeADNQWcAONdtL6_AEX158Gf7ERuw
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[louemy Data Quality
KOFro-TO BOJIHYeT?
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Companies lose an average of
$15M per year due to bad data

https ://hbr.org/2020/02/data-driven-decisions-start -with-these -4-que
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https://hbr.org/2020/02/data-driven-decisions-start-with-these-4-questions

“With the goal of building and achieving data
quality standards across Uber, we have supported
over 2,000 critical datasets on this platform, and
detected around 90% of data quality i1incidents.”

https://eng.uber.com/operational-excellence-data-quality/
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https://eng.uber.com/operational-excellence-data-quality/

https://eng.uber.com/operational-excellence-data-quality/

3.6 Consumption Tools

Dashboard

Query Runner

i

i

ETL Manager
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Metric Platform
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Service Service
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Test Strategies
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3.3 Alert Generator

Emit Stats

Test Definitions

Figure 1: Data Quality Platform architecture
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3.4 Incident Manager

Rerun Incidents

3.2 Test Execution Engine

Schedule Executions

|

3.5 Metric Reporter

Test Results




“For data consumption, we heard complalnts from decilsion
makers that different teams reported different numbers
for very simple business questions, and there was no
easy way to know which number was correct.”

https://medium.com/airbnb-engineering/how-airbnb-achieved-metric-consistency-at-scale-f23cc53dea70
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https://medium.com/airbnb-engineering/how-airbnb-achieved-metric-consistency-at-scale-f23cc53dea70

Test Workflow DAG Orchestration Runtime Dashboards
(DataPortal)
Executor Generation ||Serialization Self-heal Batch
processing Experimentation
Validation ||Code review Schedule || Deployment Data check || Monitoring (ERF)
Analytics
Definition Serving (Superset/Tableau)
Kafka/Jitney Ingest ‘
dimension event DD« o , Inquiry '
. 4" Minerva Metrics Platform Anomaly Detection
subject_| pggregation Hive/Presto || o .. |
. rui
derived metrics] Views Metadata
, (UMS)
Retention Management Backfill Data Pipelines
Database _ _
| | Hive/Presto views
Snapshots Data Garbage Collection Cost attribution Surgical backfill ke )
View retention Data access || Selective Staging backfill Executive Reporting
Usage based deprecation policy deletion | (XRF)

Minerva manages the entire lifecycle of metrics at Airbnb.




Data Quality

Y10 310?

: Is the data correct?
: Is everybody lookling at the same data?
: Is data easy to access?
: Is data refreshed on time, and on the right cadence?
: Are we spending on data efficiently?

: Do we have all the data we need?
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: Is the data correct?

“KoppeKTHOCTb"” MOXET OblTb Y KaXgoro pas3HoW
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: Is everybody looking at the same data?

Ckopee peyb O TOM, HACKOJIbKO AaHHble KOHCWUCTEHTbl C TEeMW, 4YTO ObISIN B MOMEHTE
“no” mnu B Npownom

7
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: Is data easy to access?

Xopowo. Ho ¢ Ka4yecTBOM OaHHbIX HE O4YEeHb MOMOXET =)
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Is data refreshed on time, and on the right
cadence?’?

3BYYNT 04YeHb Xxopolo!
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: Are we spendlng on data efficiently?

MoXHO ropgamm obcyxpgaTb C OMHAHCOBBLIMW OTOENaAMU
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: Do we have all the data we need?

3To cKopee NpPO TO, 4YTO OOCTYMHbl /1M OAHHbIe HaM
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#DataOps or #DataObservability

Data Quality
Process
Automation

Built-1n data Automatic Data

observability Testing




PeuwleHna B 60JIblINX KOMMaAHUAX

Amundsen (Lyft) Hive, Redshift, Druit, RDBMS, Presto,
Datahub (LinkedIn) Hive, Kafka, RDBMS

Metacat (Netflix) Hive, RDS, Teradata, Redshift, S3, Ca
Atlas (Apache) HBase, Hive, Sqoop, Kafka, Storm
Marquez (Wework) S3, Kafka

Databook (Uber) Hive, Vertica, MySQL, Postgress, Cass
Dataportal (Airbnb) Unknown

Data Access Layer (Twitter) HDFS, Vertica, MySQL

Lexikon (Spotify) Unknown



A 4YTO ecqilm HaM 3TO BcCe
cpa3y He Hapgo?’



[lo-nopapKy!

 [l[pyBaTHOCTDb
e bTble OAaHHbIE
e HegocTtaTo4yHble OdaHHble

e TecTupoBaHue paHHbix (MoxeT ecTb 4To-TOo Tuna JUnit?)
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[lo-nopapKy!

e bTble OAaHHbIE
e HegocTtaTo4yHble OdaHHble

e TecTupoBaHue paHHbix (MoxeT ecTb 4To-TOo Tuna JUnit?)
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[MlpopakLuH

naHHbIe

2

MHe HYXHbl pealibHble OaHHble,
TK 94 TYT TakKyw MawwH nepHWUHr mopenb cpenan YYYXX!

MHE HYXHbl UCTOPUYECKWNE [OaHHbIe,
X04Yy yrapgaTb, Korga Hapgo npepgnaraTb Kpegut!

©,0,
MHe HYXHO NpoTecTUpoBaTb CUCTEMY W TOYHO MOHATD,
4YTO BCeE Keucbl oK npoxogdaT!
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[MlpopakLuH

naHHbIe

MH
TK 9 TYT TakKy

JTO BCe Xopolo

HO AgoCcTyn Mbl, KOHEe4YHO, BaM He

pegnT!

Aanm

YHTO BCE KeWUCbl OK MNPOXOoOAT.



AHOHUMN3UPYEM

laHHbIE, HO

[IpopaKIlUH yXXe He o9

———————
NOXOXNEe Ha

NnpogaKILH

[laHHble
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[laHHbIE, HO
yXe He oY

MNOXOXNEe Ha

iﬁi npoaaKilH

Moa MaWwwWH NEepHUHr Mopenb 4yeT nnoxo pabotaeT =(

YeT 4 3BOHW, a 3TUM NAAM He HykeH kpeauT =(

YeT TYT He BCe Keucbl NPoxXoasT.
A MOXHO 3aHOBO cpaefslaTb, Y Hac TaM cxXemMa MNoMeHsANnacb?
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MOSTLY‘AI \»o; SUNTHESIZ2ED

CUHTeTn4deckKme paHHbIe



laHHble BenyT

[lpopaKLWH cebd Kak

OAHHbIE NpOoAaKIUH

OaHHbIE
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[lIaHHbIe BepyT
cebqa Kak

NpooaKLH
[laHHble

a

0! Bce 3apaboTano!

n

Bo! Tenepb MOXHO Xopolwo yragaTb!

Bce BLICTPO creHepwunocb M MOry cam obHOBWUTb pAdaHHble!
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Tenepb He HauTW peaNibHble TesepoHbl M agpeca W HOMepa KpeauToK.
KaKk Xe 4 BaM O03BOHHCb?



[lo-nopapKy!

e bTble OAaHHbIE
e HegocTtaTo4yHble OdaHHble

e TecTupoBaHue paHHbix (MoxeT ecTb 4To-TOo Tuna JUnit?)
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[lo-nopapKy!

e bTble OAaHHbIE

e TecTupoBaHue paHHbix (MoxeT ecTb 4To-TOo Tuna JUnit?)
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Korgpa HYXHO reHepupoBaTb [AaHHbie?

e OHUT/KOMMNOHEHTHbIe/NHTErpaLNoOHHbIE TeCThl

 IHTerpauynoHHbie/CuctemHble TecThl ¢ production-1like cucTemon

e lepeexann Ha HOBbIM cTekK TexHonorun (He 6bIIO TEcTOB,
TpeboBaHUn. Bce KakK 06bIYHO)

e [ONbKO CTaApTyeM NPOEeKT W HeT npoaaklHa
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https://github.com/topics/data-generation

# data-generation

Here are 112 public repositories matching this topic...

Language: All = Sort: Best match ~

=4 benkeen [ generatedata ¢% Star 1.8k

{> Code @ lssues §1 Pullrequests &J) Discussions

Random data generator.

testing json data rest-api random randomization random-generation courtesy

human-data data-generation test-data data-generator test-data-generator data-generators

Updated 5 hours ago TypeScript
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OHNT TecCThl

@Test
void givenDefaultConfiguration_thenGenerateSingleObject() 1
EasyRandom generator = new EasyRandom();

Person person = generator.nextObject(Person.class);

assertNotNull(person.getAge());
assertNotNull(person.getFirstName());

assertNotNull(person.getLastName());

¥ Person[firstName='e0OMtThyhVNLWUZNRcBaQKxI',
lastName="'yedUsFwdkelQbxeTeQOvaScfgIOOmaa', age=-1188957731]



CucteMHble / WHTerpaunioHHble TecThl

Scriptl.sql

ScriptN.sql



\O,

N

HanumcaTb Scriptl.sql

HakaTuTb Script2.sql

[lopaepXnBaThb

ScriptN.sql

YragpaTb BCe cueHapuum =)
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[lo-nopapKy!

e [l[pyBaTHOCTDb
e bTble OAaHHbIE
e HegocTaToO4YHble OaHHbIe

e TecTupoBaHue paHHbix (MoxeT ecTb 4To-TOo Tuna JUnit?)
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AWS Deequ

i

y

Data Quality Constraints

A

.

Constraint Constraint
Suggestion Verification

/'

Metrics Computation

Apache Spark

Deequ

~
Data Quality

Report

J

\

Metrics

Source — https://aws.amazon.com/blogs/big-data/test-data-quality-at-scale-with-deequ/




val verificationResult = VerificationSuite()
.onData(data)
.addCheck(Check(CheckLevel.Error, "unit testing my data")
hasSize(_ == 5) // we expect 5 rows
1sComplete("id") // should never be NULL
1sUnique(id”) // should not contain duplicates
1sComplete(“productName”) // should never be NULL
IsContainedIn(“priority"”, Array("high", "low"))
1sNonNegative("numViews") // should not contain negative values
.containsURL("description”, _ >= 0.5)

hasApproxQuantile("numViews", 0.5, _ <= 10))
.run()

e Persistence and querying of computed metrics of the data with a MetricsRepository
e Data profiling of large data sets

e Anomaly detection on data quality metrics over time
e Automatic suggestion of constrailnts for large datasets
e Incremental metrics computation on growing data and metric updates on partitioned data (advanced)
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https://github.com/awslabs/deequ/blob/master/src/main/scala/com/amazon/deequ/examples/metrics_repository_example.md
https://github.com/awslabs/deequ/blob/master/src/main/scala/com/amazon/deequ/examples/data_profiling_example.md
https://github.com/awslabs/deequ/blob/master/src/main/scala/com/amazon/deequ/examples/anomaly_detection_example.md
https://github.com/awslabs/deequ/blob/master/src/main/scala/com/amazon/deequ/examples/constraint_suggestion_example.md
https://github.com/awslabs/deequ/blob/master/src/main/scala/com/amazon/deequ/examples/algebraic_states_example.md

Apache griffin

The DQ config file: dg.json

"name": "batch_accu",
"process.type': "batch",
"data.sources": [
{
"name": "src",
"baseline": true,
""connectors": |
{
"type": "hive",
"version": "1.2",
"config": {
"database": "default",
"table.name": "demo_src"

F, 1
llnamell: Iltgtll’
""connectors": |

{

"type": "hive",
"version": "1.2",
"config": A
"database': "default",
“"table.name": "demo_tgt"

https://griffin.apache.org/




Expectations

e expect_column_values_to_not_be_null
e expect_column_values_to_match_regex

expect_column_values_to_be_unique

e expect_column_values_to_match_strftime_format
e expect_table_row_count_to_be_between

e expect_column_medlan_to_be_between

https://github.com/great-expectations/qreat expectations
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https://github.com/great-expectations/great_expectations
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SQL aHanus
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SELECT

FROM

WHERE

Ml

il AND
‘ND 1 _discount BETWEEN 0.05 AND 0.07

lineitem

shipdate BETWEEN AND

Al

\ND 1_quantity < 24;
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|_quantity < 24.0

|_discount BETWEEN 0.05 AND 0.07

|_shipdate BETWEEN '1994-01-01" AN
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https://holistic.dev/playqround/f9ab504el-6bd4-4464-a951-87b3b9dbb6eb9

https://dwh.dev/report/summary
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https://holistic.dev/playground/f9a504e1-6bd4-4464-a951-87b3b9db6e69
https://dwh.dev/report/summary

HagewCcb, OOCTATOYHO MNULLW
ona yma



MpuxoauTe K Ham pa6otats! &

https://www.synthesized.io/open-positions/kotlin-engineer



https://www.synthesized.io/open-positions/kotlin-engineer
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Ha nouYnTaTb

e https://www.vldb.org/pvidb/vol11/p1781-schelter.pdf

e http://qiis.uniovi.es/testing/papers/stvr-2010-sqlfpc.pdf

* http://qiis.uniovi.es/testing/#stvr10sqlfpc

» https://francois-nguyen.blog/2021/03/07/towards-a-data-mesh-part-1-data-domains-and-
teams-topologies/

» http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.216.1676&rep=rep1&type=pdf

e https://databricks.com/blog/2020/03/04/how-to-monitor-data-stream-quality-using-spark-
streaming-and-delta-lake.html
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https://www.vldb.org/pvldb/vol11/p1781-schelter.pdf
http://giis.uniovi.es/testing/papers/stvr-2010-sqlfpc.pdf
http://giis.uniovi.es/testing/#stvr10sqlfpc
https://francois-nguyen.blog/2021/03/07/towards-a-data-mesh-part-1-data-domains-and-teams-topologies/
https://francois-nguyen.blog/2021/03/07/towards-a-data-mesh-part-1-data-domains-and-teams-topologies/
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.216.1676&rep=rep1&type=pdf
https://databricks.com/blog/2020/03/04/how-to-monitor-data-stream-quality-using-spark-streaming-and-delta-lake.html
https://databricks.com/blog/2020/03/04/how-to-monitor-data-stream-quality-using-spark-streaming-and-delta-lake.html

