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About Skyscanner

\\ ' ,, A global leader in travel and

e technology connecting millions of
people every day with trusted travel

Sk.YSCCInner providers.
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Data fuels Skyscanner :
Savvy Search

Don’t know where to go next? We
do. Tell us your trip vibe and we'll
find the best spots.

From: London Vv

« Analytical data is used to optimize the
business and user experience.

What kind of trip is on your mind?

I'm looking for great European city breaks

©
on a budget.

4 Search with Al

« We use Machine Learning models to
rank and recommend travel options

Cheap European city breaks

| Direct flights next weekend l ‘ Foodie city breaks ‘

! Nature retreats near airports | ‘ Birthday trip |

Al Search — answer traveller questions (rssosouces.
to inspire new experiences.
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Data journey:
where we
started

©2024 Databricks Inc. — All rights reserved



Firefighting to keep data flowing

We were fixing symptoms not underlying issues

200

I
150

AlertCount
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Complex Data Pipelines

Late arriving data, inconsistent data quality, unhappy data customers
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Multiple Data Technology Stacks

Complexity, duplicate systems, expensive to operate
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Data Tribe

Our mission...

Skyscanner needs
reliable & trustworthy data... so
that we enable smart decisions
quickly using data




Direction
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The need for simplification

This XKCD comic sums up where we were...

HOW STANDARDS PROUFERATE:
(B8 AJC CHARGERS, CHARACTER ENCODINGS, INSTANT MESSAGING, ETC)

SITUATION:

THERE ARE
|4 COMPETING
STANDPRDS.

47?! RDICULOLS!

O

)

WE NEED To DEVELOP

ONE UNIVERSAL STANDARD

THAT COVERS EVERYONE'S
USE CASES. YERH!

)

SITUATION:
THERE. ARE
15 COMPETING
STANDPRDS.

DATA'Al SUMMIT
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Skyscanner data journey

Strategic staircase

‘ Governed Data & Al enabled use cases

‘ Scale data governance

‘ Enable trust in our data

Data maturity assessment

‘ Simplification

DATA'Al SUMMIT
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Simplification: from ETL to ELT

Investing in improvements around Medallion architecture

. All data ingestion lands in Bronze
. Transform data using PySpark / Databricks

. Consume data from Medallion

DATA'AI SUMMIT ©2024 Databricks Inc. — All rights reserved
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Skyscanner data journey

Strategic staircase

‘ Governed Data & Al enabled use cases

‘ Scale data governance

‘ Enable trust in our data

Data maturity assessment

‘ Simplification: all data lands in Bronze

DATA'Al SUMMIT
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Data Maturity Assessment

Learning from others...

Explore Experiment Formalise Optimise Transform
TODAY..
Strategy - 25
Business Use Cases - 2.3
People - 2.9
Operations - 2.7
Data - 2.2
DATA'AI SUMMIT ©2024 Databricks Inc. — All rights reserved S 16




Enable
Trust
in

our
data
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Skyscanner data journey

Strategic staircase

‘ Governed Data & Al enabled use cases

‘ Scale data governance

‘ Enable trust in our data

‘ Data maturity assessment: plan of action

‘ Simplification: all data lands in Bronze
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Introducing Data Governance

What is our business critical data?

. Hive meta store contained ~30,000 tables
. Not all data is equal
. Define our business-critical use cases

. We identified ~350 business critical data sets

DATA'AI SUMMIT ©2024 Databricks Inc. — All rights reserved
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Measurable Data Governance

Ownership

. Who owns this data?
. Ownership by teams




Measurable Data Governance

Lineage & access control

. Where does my data
come from?
// \\ . Who uses my data?
Level 2
/- S \\
S \
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Measurable Data Governance

Table level data quality checks

/

/

/N

/

N\

. Is my data complete?

. Is my data on-time?

Level 3

Is data complete? On-time?

N\

)/

Where does my data come from? \

Level 2

Level 1
Owner

N\

!/--_--\E
| |
_

Level 0

No owner

N\

DATA'Al SUMMIT
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Measurable Data Governance

Field level data quality checks

/

Level 3
Is data complete? On-time?

/\

Level 4
Not all data is equal

. Extra checks for
Important data

/

Level 2
Where does my data come from?

N\

Level 1
Owner

N\

#/--_--\'.
| |
),

Level 0

No owner

N\

DATA'Al SUMMIT

©2024 Databricks Inc. — All rights reserved

. Not all data is equal

23



Measurable Data Governance

Coming up... deeper dive on implementation decisions

2 Level 4

AN Monte Carlo: field checks

[ Level 3

Monte Carlo: table checks
Level 2

Unity Catalog: Lineage & Access Control
/.
Y Level 1
/'- _/ Unity Catalog: Owner
£ Level 0
AN Hive meta-store or no owner
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Skyscanner data journey

Strategic staircase

‘ Governed Data & Al enabled use cases

‘ Scale data governance

DATA'Al SUMMIT
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Tracking data set health enablement

Initial focus on ~350 business critical datasets

% busine

ss critical analytical data - data set healtl

Calculate progress:

25% ownership

25% enabled in UC

25% table quality checks
25% field quality checks

DATA'Al SUMMIT
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Unity Catalog benefits now visible

Discoverability, data domains, lineage, access control, etc.

Catalogs » prod_trusted_silver » search_request »
@ prod_trusted_silver.search_request.flight_search_request st

Overview Sample Data Details Permissions History Lineage Insights Quality

Q Filter columns...

Column Type Comment Tags
Table
. Date partition - this is the date in 'C e
£ dt string which the event was emitted g @ L.
. CectBariods
ety i string
i i . ) . . entty_type g
search_request_id string Unique identifier of a search event. / ® s rsring_name sing
iota_sirpon.code il
7o sting
Unique Traveller Identifier - ® P itz
utid string identify and track Anonymous and i ]
Authenticated users on the Ygrkine g
Skyscanner platform. i sty g
admi_reperting_name string.
“dmT_entity.id siing
The timestamp of the event. The Vi @ ol il bl
logged_event_utc_tim...  timestamp same as grappler receive i:u’"j;y'f::",“:‘j;”“’“ i,
timestamp (not client timetamp). e s
continent_reporiing.. sting
continent_code sting
. . . Unigue identifier for a users C
device_guid string dev?ce g @ Mok

Table

prod_trusted_silver redirect flight_r

gl ediract
6063925 -8c98-4d4e-D662-

8806292911

redirect_jd
logged_svent_id

uti
loggert_event_utc_ti
authentication_status
traveller_preferred_c...
traveller_preferred_c...
traveller_preferred_o.
websits_id
partner_type
commercial_deal_type
click_kind
tatal_price_Jocal
total_price_currency._.
platform

target_depth
achieved_depth
estimated_revenue_g..
booking_panel_aptio.
os_pame

is_browser
is_mobilephane
is_tablet

is_robat
davica,_primary_hard...
arigin_entity_id
origin_location_name
destination_entity_id
destination_location__
adult_passenger_count
child_passenger_count
infant_passenger_co.
cabin_class
number_of_legs
journey._type
outbound_date
return_date
md_last_modfisd_ut..
at

string
string

string
timestamp
string

string

string

string

string

string

string

string
decimal(205)

string
string

decimal(38,5)
tring
string
boolean
boolean
boclean
boclean
string
int
string
int

string

int
int

string

int

string
date

date
timestamp
date

T
origin_Jocation_nams
destination_entity_id
destination_location._.
arigin_airpart_cade
origin_city_code
arigin_city_name
origin_country_nama
rigin_cauntry_code
destination_airport_c
destination_city_code
destination_city_name
‘destination_country._.
destination_country_...
distance_k
distance_mi
baakings_rpk

ok

rem

Hide columns
Table

Table

Table

m

Table

Table

double
double
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But how could we go faster?

Inspiration came from talks at Data & Al Summit 2023

Migration Strategy

288

* Executed

Populate Unity Catalog in the background through standard libraries

+ Teams used spark to create external tables in Hive metastore

via a standard library function, create_tabl

nified operational data plane
i insights on the

DATA'Al SUMMIT

. YipitData - "how can we get
Unity Catalog without teams
modifying their code?”

. System Tables - see reads &
writes for tables outside of
Unity Catalog

. We learned... ~1500 active
tables not 30000

©2024 Databricks Inc. — All rights reserved $ 28



Tracking Metadata adoption

Automating data governance

L Data owner i %age tables that have ALL data governance essential metadata, split by
UC medallion layer
e Data Classification 1::::
o Data Category .
. . 60%
e Data retention period - /
40%
o Business criticality 0%
20%
e Table and Column descriptions 10%
0%

Q32023 Q42023 Q12024

—Rronze Events has all DG metdata ———Bronze Batch has all DG metdata

Silver has all DG metdata Gold has all DG metdata

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



Evolving Data Governance

New criteria + clearer asks

Criteria

Ownership

Cataloging

Metadata

Data
Reliability

Score 0

No owner OR invalid owner

Uncatalogued

No metadata

Dataset not monitored

Score1

Valid owner in legacy catalog

AWS Glue Catalog

Incomplete mandatory
metadata in Unity Catalog

Monitoring enabled
< 100% Status Update Rate

Score 2

Valid owner defined in Unity
Catalog @

Unity Catalog (not necessarily
Medallion)

All mandatory metadata in Unity
Catalog

Table level checks
+ 100% Status Update Rate

Score 3

Unity Catalog + Medallion @
All recommended metadata in
Unity Catalog @

Field level or custom checks
+ 100% Status Update Rate

Score 4

DATA'Al SUMMIT
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Deeper Dive:
Enable
Trust

in our

data
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Enabling Unity Catalog

Re-platform & improve data architecture

Architecture

Review Databricks Workspace
topology

DATA'Al SUMMIT

©2024 Databricks Inc. — All rights reserved

32




Enabling Unity

Key decisions

Catalog

Architecture

 Review Databricks Workspace
topology

Medallion & data domains

 UC Metastore structure aligned with

DATA'Al SUMMIT
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Enabling Unity Catalog

Key decisions

Architecture

 Review Databricks Workspace
topology

 UC Metastore structure aligned with
Medallion & data domains

o Catalog visibility across workspaces

e Access control model

DATA'AI SUMMIT ©2024 Databricks Inc. — All rights reserved
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Enabling Unity Catalog

Key decisions

Architecture

 Review Databricks Workspace
topology

 UC Metastore structure aligned with
Medallion & data domains

o Catalog visibility across workspaces

e Access control model

Technology

e Storage layer infrastructure

e Creation of UC catalogs and enabling
it alongside hive

e Self-serve implementation

DATA'AI SUMMIT ©2024 Databricks Inc. — All rights reserved $
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Unity Catalog Architecture

2 workspaces connected to UC, single region/metastore

f Development Workspace

TS

ucC Metastore I

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



Unity Catalog Architecture

3 Medallion-aligned catalogs per workspace

T e = S S S o o Do o I I I I I I T T T T T mEEnEEmEmEeEeEeEEEEEE S S = —— _I
Sinﬂle Kegion

[
7 1,—,,,77 7777777 :
[ Development Workspace j ‘ Production Workspace h I

|

|

|

|

|

|

|

|

|

|

|

! £
| I
!
I
I
I
I
[
|
|
|

JL J/ Fu(} Metastore l l |

_ S . I
I‘ Dev Bronze Prod Bronze | Prod silver Prod Gold l
Catalog Catalog I Catalog Catalog |

/. 4] |

|

Dev Siver Dev Gold
Ca+alog Ca’raloa

|
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Unity Catalog Architecture

One S3 bucket per catalog

j/ ucC Metastore \L
Gol Bi e
o '+ ‘
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Unity Catalog Architecture

Catalog visibility - Development workspace

——[ DevelopTren-l-—V;kslpace }

e

ucC Metastore

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



Unity Catalog Architecture

Catalog visibility - Production workspace

‘i Production Workspace _

uC Metastore v
Read and |
[ e E—— Wit “

|
e A, N A Vi 7
| | | 1
| Dev Bronze | FD v Siver ! Dev Gold | Prod Bronze Prod si Prod Gold ‘
| (La+a.loa r Catalog i' Catalog 3 Ca+a.|oa Catalog
l | | |
\ W Vv

DATA'Al SUMMIT
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Access Control

Write access via service principals & Read access locked by default

Technical vs. Business ownership

Only service principals can be table owners

Business owners get read access by default

Teams and SPs can request read-only access to other domains

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

Example

Control

[ Medalion |
Catolo

L

Domain
Techrical Owner i L. - —
— Can Write |

Mar‘lcei-inﬁ sP |

Business Owher,

[Markeﬁng J 1' Bookhﬂ

Can Reod

DATA'Al SUMMIT
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Self serve domains

Set of templates based on Databricks Terraform provider

Terraform code for domain creation

module "create-prod-price-accuracy-domain" {

name = "price_accuracy"
owner = "peregrine"
description = "This domain contains data for prices accuracy"
catalogs = [
catalog {
name = "silver"
3]
table_readers = {
"silver" = {
"calendar_cell_quote" = ["prod-price-coverage-domain", "Weathervane squad"],
"inaccurate_calendar_cell" = ["prod-price-coverage-domain"]
3

DATA'AI SUMMIT ©2024 Databricks Inc. — All rights reserved
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Unity Catalog enabled

Unlocks level 2 of our data governance framework

Level 4
Advanced Data Reliability
Level 3
Medallion Compliant AND All Metadata
AND Basic Data Reliability

Level 2

/ Unity Catalog AND All Essential Metadata \

/

/

Level 1
Owned AND Catalogued in AWS Glue Catalog

N\

.'/{ B 7-\'.
| |
.

Level 0
Unowned AND/OR Uncatalogued

N\

DATA'Al SUMMIT

Essential metadata

o Ownership
o Data Category and classification

o Descriptions
o SLOs

Lineage & access control

Table level quality checks

Field level quality checks

©2024 Databricks Inc. — All rights reserved S
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Introducing Monte Carlo

Data Observability Solution

ssssssssssss

- Enhanced data lineage

 Alerting and incident
management

. Basic anomaly detection

nnnnnnnnnnnnnnnn

. Field-level quality metrics -

- ML-based table level monitors Fra

xxxxxxxxx

sssssssssssssss

sssssssss

Monitors. JA
77.77% , :

Custom Monitors
20

eeeeeeeeeeeeeee

oooooooo

Metrics definitions

user_activity_session

VVVVVVV

aaaaaaaaa

DATA'Al SUMMIT

Apro7 Aor 13
e

AAAAA

Apr 25

»»»»»»»»»»
Fios

Aor25
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Measurable data set health

Automation —are we adhering to the data health framework?

Is owner valid?
e |s metadata filled?

e Arerequired validations
added?

e |Is monitoring in place?

e How many incidents
were there and were
they actioned?

Criteria Score 0 Score 1 Score 2 Score 3 Score 4
Ownership No owner OR invalid owner Valid owner in legacy catalog Valid owner defined in Unity
Catalog
Cataloging Uncatalogued AWS Glue Catalog Unity Catalog (not necessarily Unity Catalog + Medallion 0
Medallion)
Metadata No metadata Incomplete mandatory All mandatory metadata in Unity ~ All recommended metadata in
metadata in Unity Catalog Catalog Unity Catalog @
Data Dataset not monitored Monitoring enabled Table level checks Field level or custom checks
Reliability < 100% Status Update Rate +100% Status Update Rate + 100% Status Update Rate
Table Name [+| Ownership Score|.1 Cataloging Score/~| Metadata Score(~| Data Reliability Score|~|

bronze.internal.delivery_service_adclickdetails
bronze.internal.android_element_impression
bronze.internal.android_element_interaction
bronze.internal.ios_element_interaction
bronze.internal.ios_element_impression
bronze.internal.redirects
silver.advertising.click
silver.advertising.impression
silver.redirect.redirect
gold.travel_insight.redirect
gold.travel_insight.search

1

DATA'Al SUMMIT
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Deeper Dive:
Scale

data
governance
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Step 1: Stop the growth of hive

. Production standards
. Provide new UC catalog for ad-hoc & test data with easy access
. Block creation of new databases in hive

« Block creation of new tables in hive

¥~ Be careful with different modes of using and accessing data

DATA'AI SUMMIT ©2024 Databricks Inc. — All rights reserved $ 48



Step 2: Define migration scope

e Databricks System tables

e hms_to_uc_migration schema
provides access information for S3
locations and tables in Hive

e Scope reduction from 30k tables to
1.5k active tables

¢ Unlocking benefits of UC vs.
Medallion compliance

' 4days ago (1s) 16: Active tables for migration

%sql

SELECT DISTINCT source_table_full_name,
source_table_catalog,
source_table_schema,

table_format,

location

FROM active_hms_migration_tables

» (5) Spark Jobs

» B _sqldf: pyspark.sgl.dataframe.DataFrame = [source_table_full_name: string, source_table_catalog: string ... 3 more fields]

Table + New result table: ON v Q Search
5 source_table_full_name % source_table_catalog
1 hive_metastore.trusted_bronze.ios_mini_search_results_page hive_metastore
2 hive_metastore.grappler_master_archive.direct_booking_complete_booking_failed hive_metastore
3 hive_metastore.ads_pio.placementsio_users hive_metastore
4 hive_metastore.bar.flight_searches_by_country hive_metastore
5 hive_metastore.grappler_master_archive validation_errors hive_metastore
6 hive_metastore.bar.ql2_price_comparison_data_processed hive_metastore
7 hive_metastore.trusted_silver.hotel_user_actions hive_metastore
8 hive_metastore.trusted_bronze.prod_t _( _t ictions_ ideli hive_metastore
9 hive_metastore.trusted_bronze.ios_mini_flight_funnel_checkouteligibility hive_metastore
10 hive_metastore.trusted_bronze.ios_marketingoptinconsent hive_metastore
11 hive_metastore.trusted_bronze.ios_mini_changeable_parameters hive_metastore
12 hive_metastore.grappler_master_archive.price_accuracy_flight_report hive_metastore

¥ 2,093rows | 1.49 seconds runtime

Y O

% source_table_sc
trusted_bronze
grappler_master_arc
ads_pio

bar
grappler_master_arc
bar

trusted_silver
trusted_bronze
trusted_bronze
trusted_bronze
trusted_bronze

grappler_master_anc

Refreshed 4 days ago

DATA'AI SUMMIT ©2024 Databricks Inc. — All rights reserved
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Step 3: Migration

Challenges

Decentralized physical storage
o Multiple S3 buckets
- Different owners

- Permissions

Data not always stored in Delta format

DBR versions incompatible with Unity Catalog
o Must be >=11.3

Code-free migration for data consumers

DATA'AI SUMMIT ©2024 Databricks Inc. — All rights reserved
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Step 3: Migration
Strategy

DBR version upgrade across the organization

Per table:
o Update UC IAM role with read/write permissions
- Create external location in UC
o Create external table in UC
o Setup permissions for access via Unity Catalog

« Update default catalog for everyone

DATA'AI SUMMIT ©2024 Databricks Inc. — All rights reserved
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Make our progress visible

Customized hms_to_uc_migration dashboard

Hive to UC migration Metrics (Gary copy) *

Results - Migration to UC Progress (Gonzales)

51%

Number of active datasets in hive
This represents the current number of active datasets to be migrated from hive

1,075
(2,093)

active Hive tables

© 4 days ago

metastore to unity catalog.

© 4 days ago

Results - Migration to progress for Medallion datasets

96%

Number of active Medallion datasets in hive
This represents the number of active trusted pipeline datasets to be migrated from hive

1,075
(1,117)

active hive medallion tables

© 4 days ago

metastore to unity catalog

© 4 days ago

DATA'Al SUMMIT
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Make our progress visible

Databricks Runtime Upgrade progress

Job cluster DBR usage
Minimurmn required version for UC is 11.3

dbr_version

nMmIII““|\|||||\|IIIIIIIIlIIIIIIIIIInnnnnnnnnmlmmlmll'ﬂﬂﬂ"""""“ I
13

w
i 12
S 50%
& 1
I10
0% — mmmil LD L]
Jan 28, 2024 Feb 11, 2024 Feb 25, 2024 Mar 10, 2024 Mar 24, 2024 Apr 07, 2024 Apr 21, 2024 May 05, 2024 May 18, 2024

event_date
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Are
we
there
vet?

DATA'Al SUMMIT
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Skyscanner data journey

Change takes time so we need to find ways to accelerate

‘ Governed Data & Al enabled use cases

‘ Scale data governance

DATA'Al SUMMIT
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The Data and AL flywheel

Data is powering Analytical and Operational use cases

Oper‘a'l'ional Analyﬁcal
frruHiJr'egiorl, traveller / Paﬁner' use cases,
I-niah availabiIH'y, low Ia'l'erlc:y)

fsinﬂle regiorl, ana'ly*l'ica'l use cases,
Focus on dataset health, higher Ia'l'ency)

Data

Model
_ Transformation <——>% Traitin
& Management { 9

App 4 Web
Services

Data &
Model Sharing

<
<

DATA'AI SUMMIT ©2024 Databricks Inc. — All rights reserved $
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What did we find useful?

Practical data governance at scale

. Learn from others. What does good look like?

DATA'AI SUMMIT ©2024 Databricks Inc. — All rights reserved
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What did we find useful?

Practical data governance at scale

Learn from others. What does good look like?

Not all data is equal. What is business critical?

DATA'Al SUMMIT
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What did we find useful?

Practical data governance at scale

Learn from others. What does good look like?
Not all data is equal. What is business critical?

Unity Catalog v Medallion

DATA'AI SUMMIT ©2024 Databricks Inc. — All rights reserved
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What did we find useful?

Practical data governance at scale

Learn from others. What does good look like?
Not all data is equal. What is business critical?
Unity Catalog v Medallion

Measure and make progress visible

DATA'AI SUMMIT ©2024 Databricks Inc. — All rights reserved
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What did we find useful?

Practical data governance at scale

Learn from others. What does good look like?
Not all data is equal. What is business critical?
Unity Catalog v Medallion

Measure and make progress visible

Be clear with priorities and asks of non-data teams

DATA'Al SUMMIT
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DATA'Al SUMMIT

Thank you
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