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Six dimensions model

Dimensions of Data Quality

_Consistency I Accuracy

No conflicts in data No erros in data Conform to set formats

Completeness M Timeliness

No Miss?ng do\to\ No duplica‘tes n Ja‘ta\ Up-to-da‘te dod:a


https://www.databricks.com/discover/pages/data-quality-management#accuracy
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Data Quality Management
Lifecycle



Data Quality Management Lifecycle




Crawl
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Data Quality Management Lifecycle




Discovery
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Discovery

Data quality is a team sport

Key Stakeholders Requirement Gathering Techniques
Business uers Interviews

Data scientists Surveys

Data engineers Workshops

Data omalysts Obversations

Data Steu/ards ASSQSSMCﬂtS

Compliomce, officers
Executive stokeholders
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Rule Setting,
Cleansing &
Standardization




Data Quality Rule Setting

Different rules inform the requirements for six dimensions

Consistency
Business Rules
Accuracy

Semantic Rules
ﬁ

Industry Rules Completeness

Compliance Rules

Timeliness
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Detect Inconsistencies

Values in different datasets are not conflicting

Causes Techniques
Data sources MERGE
Troansformation 103ic JOIN

I mpu‘to.‘tion tTechniques
Metrie defitions
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Detect i1naccurate data

Set rules and identify inaccurate data
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Handle violations

Drop records failed against rule checks

r 2
Drop
q /\ y
[Delta Live Todale_sj [ Spark ]

| |

[ Expectations ) [ Flter) ]
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Handle violations (2)

Quarantine records failed against rule checks

( )

Quarantine

N

[ Ingestion ] [ Auto L.oade_r_ J [Del‘ta Live Tables] [ Spark J

| | | |

[ badRecordsPath ] [re_SC.ue,o(Da\‘taCo[uan [Inverse Expectoxtions) [ Inverse Rilter) J
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Schema Management

Schema
Enforcement
Delta
Auto Looader

Schema
Evolution
me_rgeSche_ma op’tion

AutoMefge
Auto Looder

Schema
Overwrite

overwriteSchema option

Schema
Updod?e,

a\dd new Qol umns

add columns’ comment
Qho\nge column's ot‘c‘eﬁng
Peplace coluwms
renowme, Qoluwms
drop columns
change columns' type



Impute Missing Data

Impute missing records for data completeness

[: Min/Mox J [Most 'Pr‘e_que_n‘t Va\lueJ

[F}xe_d Value] [)\/ext or previous leueJ

[K -nearest nejghl:orsJ [Me,om/ Medlion/ Moving Avﬂ J
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Drop Duplicates

Remove duplicate records

DATA'Al SUMMIT

[ Merge j [ distinetQ) J

[dmpbuphca\tes} [Romking Winclow }
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Rollback and Vacuum

Enable rollbacks but prevent access to invalid historical data

DATA'Al SUMMIT

Roll Back

Vocuum

|

{

RESTORE )

|

VACUUM
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Structured Streaming and DLT

Dlats Sources Object Stares . : dﬂtubricks

':: | Lakehouss Platform
[ ]

Databricks Workflows rtor £nd to End Grohestracion

Direct Quary + Auto Rafresh

[ ] Streaming Ingestion & Transformation Faal-Tim Analytics with

witn .
Delta Live Tables Databricks SQL

||
Powear Bl

(1wt Huznezs .l Compasite Datasats
Enrichmrant AgEregsien
IS nams STore
Oskn Mpslica 1
Obamrwabilfy mndhng E ||
Power BI

Fzal-Time Applications with
Spark Structured Streaming

Streaming Datoset
Streaming Enrichment

—

Sereaming ) 7 Streaming
C % ! Connecions
Cannectons R .

—— AEErEEAIE  ——  Windowing " |

Power Bl

Avamue [ ssad @ [ miffow [ (3 e

Phatain
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Data Quality Management Lifecycle




Data Profiling
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Data Profiling

|ldentify trends and patterns in data and spot outliers and anomalies

[ Databricks u‘til?ties} [Da‘tabr’icks no‘tebooksJ [P andas P PO‘PIIIV\SIJ

| | l

( dbutils.data.summarizeQ) J [ dota pf‘oﬁle J [ Pr‘oPile_Re_Pot"t )
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Metadata Management




Data Augmentation

Add additional metadata to facilitate discovery

[Cuf‘re,n‘t__‘timeS‘ta.mpO] { ?Hpu't__.'Pile,_.na\me,() ]
inﬂes‘tion ir'\3e$'t?on
[ TBLPROPERTIES } [ COMMENT J

’Todole,s L Views 'ToJ:le,s L Columns
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Al-generated Descriptions and CEittitbd

& databricks = Q Search data, notebooks, recents, and more... %+ P f @
I
Cata[og E)(p|0rer unit 3 -+ Add Browse DBFS () serverless Shared... Serverless S v

D)
= Catalog > gs > richardt_demos > chi a
% @ richardt_demos.chicago_data.food_inspections A ! UsewithBltools W
) Owner: richard tomlinson@databricks.com ¢ Popularity: «!! Size: 86.4MiB, 5 files Last Updated: 6 days ago

rfm_catalog

Tags: Add tags

. 3 rfranzatto i e

rfranzatto2 .

<* Al Suggested Comment Preview

. rgn
= rh_demo_more_bedbug_catalog
9 rich_gbe
oL

richa_sethi
L
‘o Q richardt_demos
= V" Accept & Edit
) Tables (1)
&l [ food_inspections
4 Volumes (1) @ Columns Sample Data Details Permissions History Lineage Insights Quality
at > B default
3 > B information_schema Q | generate
(;u} b) Q richardyeo

> Q ritesh_patel_data Column Type Comment
il Delta Sharing inspection_id int
= SlaariRoome dba_name string
go
External Data aka_name string

B
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Monitoring & Reporting




Lakehouse Monitoring

Monitor data quality and model quality over time

Catalog 4 C Ex ara_rachid uality »
@ lara_rachidi.data_quality.reading_quarantine ¥t : Use with Bl tools v
)yace
Overview Sample Data Details Permissions History Lineage Insights Quality
S Q ktksk_catalog_bigquery
) > Q ktksk_catalog_demo
b |:] kulas_catalog
WS -
l;] kunal
te > g kunalm_catalog
£ kuwano_catalog ) - i . .
> O kyrawulffert eate a monitor for lara_rachidi.data_quality.reading_quarantine o .
? yra_l . ~ . <tribution. Learn mare [%
- g srbution, Leam move O d Time Series
> [ landan_george
yards v Q lara_rachidi

v B data_quality

o 5 resans_qumani 1 Model Inference

D reading_silver

TEETERS > B dbdemos_iot_turbine
Spaces > information_schema
> B test h
Q 1 Snapshot
ns » [ lars_george_uc
gestion g latam
. > [ lego_hackathon
ive Tables a. I . N
eon_eller °
. T i son 1 Optional: baseline table
> Q Ih_demo
und .
? Q Ih_demo_catalog_gustav_byberg
nents

> EJ lilianatang
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Lakehouse Monitoring

Display automatically computed metrics in a fully customizable dashboard

DATA'Al SUMMIT

& databricks

New

Workspace
Recents
Catalog

Workflows

C & & 0B @

Compute

SQL

& saL Editor

[ Queries

E Dashboards

L Alerts

40 Query History
{3 SQL Warehouses

= Genie Spaces

Data Engineering
7= Job Runs
& Data Ingestion

R Delta Live Tables

Machine Learning

=) Playground

L Experiments

Catalog

8
S|
8
8
S|
S|
S|
8
S]
8
S|
8
S|

Q Search data, notebooks, recents, and more...

dbdemos_fs_travel_dv
dbdemos_fs_travel_qyu
dbdemos_iot_turbine
dbdemos_iot_turbine_bethg
dbdemos_iot_turbine_ck
dbdemos_iot_turbine_razi
dbdemos_iot_turbine_tylerw
dbdemos_iot_turbine_vj
dbdemos_iot_turbine_yr
dbdemos_lakehouse_churn
dbdemos_pandas_on_spark
dbdemos_rag_pallavi

dbdemos_retail_c360

> Tables (16)

> Volumes (1)

> Models (1)

0000 ODOOODM

dbdemos_retail_c360_bhagyashri_badgujar
dbdemos_retail_c360_didaymumbai
dbdemos_retail_c360_yr

dbdemos_test_aj

dbignite_demo_cohorts
dbldatagen_synthetic

dbsql_logging

dbt_00x_test

dbx

Catalog Explorer > main > dbdemos_retail_c360 >

= main.dbdemos_retail_c360.churn_users

Overview

© 0o N O o b W

A a a
N |- | O

Sample Data Details

28 user_id
5041ebc0-9388-49fb-bd72-2f594500964b
9e581aa0-2107-40d9-b690-fadbd562e816
9eb951e5-533b-491d-8676-4a054f3653a2
9fbae610-9277-46f6-8009-cead5c87463f
8181b9a7-be9b-4a60-8005-d73361b0595f
40984c5b-d8d1-459b-93e2-bd71b73ff7e9
15dbf5d7-1879-49cc-aea3-9e2971a7ed7c
da2bd8a3-26bf-40d8-a948-6d01b2b26a20
85d74cf3-82e7-4cd3-86f0-8a83355a343a
8f431898-f33f-4fac-a9b5-cf907c16b12e
9d614102-a68b-48a4-adde-54575231ef7e
84db09b4-aa19-4785-87a2-e5d94170a6ea
8aff721a-8b14-437e-819a-488b061a4b51
abcb6567-de5c-4a02-bc66-60151908b67f
576bbe24-3b3a-45dc-8aae-0abeeec6a733
3alefcca-7e9d-44f1-9f63-87ea80a2df25
2a33a891-fab6-40ff-b7a4-e20e021ad681
f799bbed-9b9b-415f-835b-faa207773fb6
ff5330f0-30ae-4271-8102-1f5ac994763b
e46d3646-71f9-4d79-b3f9-9b7935c00d0c
1f30ecba-5293-4d68-b13a-0833d0dabec4

Permissions

E+P

History Lineage Insights

Qual{ﬁy

2 email
bf6468c822fe89ce577824422b86aa903d 136227
9745b4084340eb7816cb39f61aec7d695edc9bd4
370bff690dbf4305310ff396ca220d4d97ce501a
dfb7aec777958184796391d2b643c7c61ebcdd82
da1152de5b1688e8abece197aba963d712ff27ce
3c83fb1844eb6f94fac1c7b4f0cf8e5abi5e9f61
8eced251735¢134dd1b36648223bbe6c799580bf
253e3321db0640dbf78494ce3372e0f1542b9183
02e1a2¢5039f4984b7fef16da482626413bd32e1
57¢35af4405190c43a7d96b40bbf915285503b51
d2f6ae798c9f4ec680d5e348145e082e7ae450af
9e6a97de6a941af36b4c0b4c06d87d4573799ab8
704¢292970ea2b2e18bda21b2fe4474a18ed4fef
bf53ee3e950f3060ceb55e8cab4807bd6257a7¢e59
480f1ee11f3fa255b693fc0aeb355ccadd950d32
ed4ed2c893dd7b126b3f5aad047fa040711b79a74
ab94aa915c8602f9d8c2b9f1e3ed71db2599b644
7f437b8c4f095e7b40ed06de729429f1c5a5972b
45c¢388649929fa78bb880809dc1f5d5¢c6221¢ce63
5b03c0ea6026c1c343d72f8c939e4ced05a4df51
98de9413242a9ab4574760787bdc3b747055bbad
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e2-field-eng-west v - L

Use with Bl tools = v

F'@ creation_date

2024-02-09T00:00:00.000+00:00
2023-06-12T700:00:00.000+00:00
2024-02-17T700:00:00.000+00:00
2023-11-09700:00:00.000+00:00
2023-05-24T700:00:00.000+00:00
2023-12-05T00:00:00.000+00:00
2023-02-10T00:00:00.000+00:00
2024-04-06T00:00:00.000+00:00
2022-11-02T700:00:00.000+00:00
2023-05-26T00:00:00.000+00:00
2024-04-10T00:00:00.000+00:00
2022-10-28T00:00:00.000+00:00
2023-03-21T00:00:00.000+00:00
2023-09-19700:00:00.000+00:00
2023-06-17T700:00:00.000+00:00
2024-05-03T00:00:00.000+00:00
2023-06-05T00:00:00.000+00:00
2024-04-03T00:00:00.000+00:00
2024-02-28T00:00:00.000+00:00
2023-06-07T700:00:00.000+00:00
2023-06-08T00:00:00.000+00:00




Dashboard and metrics tables

Summary statistics and statistics related to data drift over time stored in UC

predictions Monitoring

Created time (UTC) Lakehouse Monitoring has a dashboard refresh to refresh the visualizations (button in top-right)

2024-05-03 14:36:12

Output Tables
+ Profile metrics table
+ Drift metrics table
Inbut Tables

o Input table

How to customize
this dashboard

The charts in this template
dashboard are
automatically generated for
your convenience, but you

Granularity | Slice key Slice v

pATA'Al SUMMECIIERTRS

and a metrics refresh to refresh the monitering metrics (from the "Quality" tab or API).

wverview statistics for the latest window

661

Inferences

159

P50 Prediction

> 3 minutes ago % 3 minutes ago

Inferences

1000

91.99

7 3 minutes ago

2024-05-03 14:43

2 3 minutes ago

193.87
RMSE

% 3 minutes ago

2024-05-03 14:43

» 3 minutes ago

Empty if no baseline
drift

3 minutes ago

0
May 01, 2024

2 3 minutes ago

May 01, 2024
window

May 02, 2024




Alerts with Lakehouse Monitoring

Set up alerts for reporting

predictions Monitoring Share
inpisk Tables Inferences P50 Prediction MAE RMSE

e Input table
© 15 minutes ago © 15 minutes ago © 15 minutes ago % 15 minutes ago © 15 minutes ago

How to customize Inferences

this dashboard

The charts in this template

1000 |

May 01, 2024
705

0
May 01, 2024 May 01, 2024 May 02, 2024
| window

Granularity | Slice key Slice \

© 15 minutes ago

Performance
metric

root_mean_squared_error

Metrics
0.
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Delta Live Tables Monitoring

Data quality metrics in DLT are captured in event logs and can be reported
using DBSQL

e Data Quality < Taxi Demo
8] ; :
Data Quality Metrics
Records Processed
79,259,129
Data Quality Per Expectations - ta Qual ¥ Data Quality Per Data Set -
Written 77.9% (61,752,707)
@ [\

Expectations Failures Only [

Failed
Records

98.

Name Fail % «
I f | |
=

mil i

valid_trip_distance ) 22.1% 17484277

valid_passenger_count 4 0.2% 176524 Taxi Cab Analysis

valid_pickup_time 0.1% 60556

serage Speed per Trip/Hour - Ye

valid_dollar_amount 0% 1

B » & @
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Root Cause Analysis leveraging
Data Lineage

Roadmap
Data lineage for inference_table

ML Model Table

-

ﬁ model ﬁ inference_table

data.scientist@company.com u" mie@company.com

ﬁ bronze_table ng,
data.engineer@company.com

@ 1 quality issue Version 18 @ 1 quality issue

Show columns schema 24 versions

Show columns schema

Table

E feature_table

data.engineer@company.com

Show columns schema
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Data Quality Management Lifecycle




DataOps, MLOps,
LLMOps




Ensuring high quality with CI/CD

Manual processes are error -prone, impacting data quality

CI: Continuous Integr‘a‘tion l," S
b | ST TR SRS G ™ Tools for DataOps:
;" “.‘ 1 Repos
/ ,I Howndover o Ops team and schedule deployment O Databricks Asset Bundles
,’: d Terraform
1 Lakehouse Monitoring

' STAGING, Mirrors pr:;b’d environment for integration te,S‘ting

DEV DEV SR Sandbox for experimenting in a controlled enviconment
Run unt tests

DATA'Al SUMMIT ©2024 Databricks Inc. — All rights reserved



MLOps to ensure quality ML models

Progress your code, data, models and pipelines through quality thresholds

DATA'Al SUMMIT

Deplot/ the wmodel in Prod Tools:
Real time inference with Model Serving
PROD .. .
Monitor the model and retrain if required R epos
Roll back to previous version i required

I N

/I Promote the model to the Model Re_gIs‘try

W
STAGING Run tests against the prod dotasets and make APT level tesds

/ \r review + internal ‘te_s’tIng to ensure qual?‘ty

=V J

- DEV Data e,xplor‘o(tion, model training,
track with MLPlow

©2024 Databricks Inc. — All rights reserved

Databricks Asset Bundles
Terraform
Lakehouse Monitoring

MLf1low



LLMOps to ensure quality GenAl apps

Progress your code, data, models and pipelines through quality thresholds

De_ploc/men‘t of LLM Pipe_hne_s packaged using MLElow

Real time inference with Model Serving or AL Goteway
PROD Track queries ondl responses usina Sys‘te_m T al:le,s

Integrate human Peedback (offline & online)

Enforce 3uo~r‘drodlS, e.g. ago&n&t toxic responses

1 Tools:
Enforce 3uo¢df‘odl$, e.q. o«jodns't toxic responses
STAGING, In‘tegr‘o:te human feedback (opplime L on'ine)
OPRline evaluation using LM as o :\udge_

/ N
\ Store Promp‘t ondl pipehr\es n o chain
DEV J Dev { DevV

ML{low
LlamaIndex, LangChain
Hugging Face

L O O O

M Plow: prompt iteration, pipe,hne_ packaging, tracking queries and responses
Enforce 3uardrails, e.g. filter toxic responses

OPfRline eval bt/ in‘tegr‘o:t?ns human Feedboack or using LIM os a :\udfje

Low qualﬁ::/? Consider RAG or fine tuning instead of prompet engineering
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Putting it all together




Medallion Architecture

Detecting inconsistencies and inaccuracies

Data Sour"ce_S

=

I

[ =ss g

DATA'Al SUMMIT

v9)

(g o]

S
N
®

é{f’/)

Delta Live Tables

:De_l'ta

Silve_r

N

Delta Live Tables

:De_l'ta

Delta Live Tables

:De_l'ta
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Medallion Architecture

Handling Violations

Silve_r

v}

(g o]

S
N
(]

Data Sour"ce_S

=

L
¢

Auto Loader Spark

Delta Live Tables

[ =ss g

b
V

&

o

o
V.

Spark

Delta Live Tables
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Medallion Architecture

Schema management: enforcement, evolution, overwrite, update

Doko S Bronze Silver Gold
alta Sources - s —
—I ] -I
E - - } -
a
@@ Auto Looder Delta Delta
®%
® Delta
—
——i
(N _J i \_
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Medallion Architecture

Impute missing data

Data Sour"ce_S

=

L]
b
w
U
&

[ =ss g

Silve_r

DN

Min/Moxc
Fixed value
K-nearest neighbors
Most frequent value
Next or previous value

Mean/median/| moving Avg

Min/Moxc
Fixed value
K-nearest neighbors
Most frequent value
Next or previous value

Mean/median/| moving Avg

DATA'Al SUMMIT
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Medallion Architecture

Removing duplicate records

Data Sour"ce_S

=

I

[ =ss g

DATA'Al SUMMIT

Silve_r

v}

(g o]

S
N
(]

b
|
i
0
o

V4

Auto Looder
Delta
Spou‘k

Delta Live Tables
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Medallion Architecture

Enabling rollbacks but preventing access to invalid historical data

Data Sour"ce_S

=

I

[ =ss g

DATA'Al SUMMIT

:De_l'ta

(' . £
o
oL

L

\
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Medallion Architecture

Profiling data

Data Sour"ce_S

=

L
|
vy)
i
< o

~

Dotabricks utilities

Databricks notebooks

[ =ss g

Pandas pmﬁlins

Silve_r

Dotabricks utilities

Databricks notebooks

Pandas pmﬁlins

b
V

DN

Dotabricks utilities

Databricks notebooks

Pandas pmﬁlins

DATA'Al SUMMIT

©2024 Databricks Inc. — All rights reserved



Medallion Architecture

Augmenting data

Data Sour"ce_S

=

L
¢

[ =ss g

UV\?’C&/ Co\to\loa

UV\?’C&/ Co\to\loa

UV\?’C&/ Co\to\loa

DATA'Al SUMMIT
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Medallion Architecture

Monitoring and alerting

Data Sour"ce_S

=

I

[ =ss g

DATA'Al SUMMIT

v9)
3
>
N
L ®

h\%

Delta Live Tables

Lokehouse Moni‘toﬁng

Silve_r

DN

Delta Live Tables

Lokehouse Moni‘toﬁng

Delta Live Tables

Lokehouse Moni‘toﬁng
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Medallion Architecture

Conducting root cause analysis

Data Sour"ce_S

=

I

[ =ss g

DATA'Al SUMMIT

Silve_r

v9)

(g o]

S
N
®

V
|
0
oo

Un?tt/ Co\to\losf Un?tt/ Co\to\losf Un?tt/ Co\to\lo?
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Medallion Architecture
Implementing DataOps, MLOps, LLMOps

Data Sour"ce_S

=

I

[ =ss g

DATA'Al SUMMIT

v9)

(g o]

S
N
®

\\%5

=
12
g £

Repos
Terroform

DABs

Silve_r

V4

M Plow
Rqoos
Terroform

DABs

M Plow
Repos
Terroform

DABs
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Key Takeaways

1 Data quality is the foundation of everything

1 Get the basics right: Data Quality Management With Databricks

1 Start with requirements, work towards automation, iterate!

DATA'Al SUMMIT ©2024 Databricks Inc. — All rights reserved


https://www.databricks.com/discover/pages/data-quality-management

Data Quality at Data+Al Summit

@® Sponsored by: IBM | Building Better Data Quality with IBM Data Fabric and Databricks:
Tuesday, Jun 11, 3:40 PM - 4:00 PM PDT

@® Sponsored by: Datafold | Shifting Data Quality to the Left: Automating Data Testing on
Databricks: Tuesday, Jun 11, 4:00 PM - 4:40 PM PDT

® LLM Evaluation: Auditing Fine-Tuned LLMs for Guaranteed Output Quality: Wednesday, Jun
12, 1:40 PM - 2:20 PM PDT

@® Building High-Quality and Trusted Data Products with Databricks: Wednesday, Jun 12, 12:30
PM - 1:10 PM PDT

® Lakehouse Monitoring GA: Profiling, Diagnosing, and Enforcing Data Quality with
intelligence: Thursday, Jun 13, 11:20 AM - 12:00 PM PDT
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