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Data Lake

Data
Warehouse

Morpheus says "You take the blue pill.. the story ends, you wake up in your bed
and believe whatever you want to believe. You take the red pill.. you stay in
Wonderland, and | show you how deep the rabbit hole goes."

Freedom & flexibility @
Agility & velocity @
Unlimited scalability &

but..

Messy A
Difficult to standardize A\

Data management becomes impossible A

@& Standardization
& Accuracy & reliability

@& Coherence/Single-source-of-truth

but..

A Heavy design investment upfront
A\ Tedious to implement changes

A Scalability issues
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The Dawn of
Analytics
Lakehouse at

Grab




) Data lake: choosing freedom, accept

P messiness R, T .
ANALYTICS, DATA SCIENCE, & ML
I WORKLOAD | | BI&DASHBOARDING WORKLOAD ! A
Key advantages: T b !
@ Flexibility A A
@ Agility
@ Scalability

@ Supports DS & ML use-cases

Key problems:

e ; 1 0114 0017 1
A\ Difficult to standardize £ (71000013 195,103 0!,
00,01 017 01T 111010101 1505

N - . 10 111030?1

A Poor for Bl use-cases

CONSUMER DATA CLICK STREAM MARKETING DATA
DATA

many more..

DATA LAKE



Data warehouse: choosing standardization,

P sacrificing agility

Key advantages:

@ Great for Bl use-cases
@& Enhanced data quality &
consistency

Key problems:

A Heavy design investment upfront
A Tedious to implement changes

( 1
I ANALYTICS, DATA SCIENCE, & ML |
1 WORKLOAD 1
1 ]

n Data silos
problem *

e e o o o o e o o o = o

DATA
many more...

DATA LAKE DATA LAKE + DATA WAREHOUSE



We can have both at once

Freedom & flexibility @&
Agility & velocity @

@& Standardization
& Accuracy & reliability
@& Coherence/

Single-source-of-truth

Unlimited scalability &

2019 2021
e ¢

DATA LAKE DATA LAKE + DATA WAREHOUSE LAKEHOUSE



Introducing One
Central Data
(OCD)




P e e e e e e R

One Central Data as Analytics Lakehouse

7

Schemas Sh v
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>100K tables =

N\

CENTRAL,
CERTIFIED,
CURATED DATA

—

ANALYTICS, DATA SCIENCE & ML WORKLOAD

< IN-HOUSE DS
databricks TooLs

+ Spark + Delta Engine to accelerate our
DS workloads

Bl & AD-HOC SQL WORKLOAD

databricks fl) Power BI
SQL
(. .
£ trino A+f+'++0 bleau

+ Familiar SQL syntax and integrated
with Bl workloads




Balancing freedom and standardization

ONE CENTRAL DATA

e R R R R R M e M M e e e e e e

OCD CENTRAL STANDARDIZED

& Granular, rationalized,
integrated and enriched data
DATA ANALYST, 0 Minimize redundancies

SCIENTIST, BI, OR
ML USERS

— e o o o
e e T T
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OCD FEDERATED FREEDOM

‘ ® “Marketplace of data” produced

by federated data teams &
DATA SCIENTIST, certified by the central team

DATA ANALYST, OR
ML USERS

— e o o o
e e T T

-

— o O W W R R WS M R RS RS R RS RS RS R RS R R R R e e e e e e



OCD CENTRAL

OCD Central: single source of truth for all

personas

OCD CENTRAL

OCD ADW
o1 Centralised dataset to support common business and
product use cases

OCD SCRIBE

o2 Optimizing Mobile Clickstream and A/B testing pipelines

03 OCD C360

Single source of truth for consumer/ partners centric
metrics

OCD FDW

04 Extension for Finance Cortex data sources to be used
for use cases that need 100% financial accuracy

OCD EXTERNAL
05 External datasets which are sourced either from
g-sheet or from third party sources



o
OCD Central: standardization that matters

Tables

BRONZE DATA SILVER DATA & GOLD DATA

rows v ¥

»
=
2
3

*i Vi Tablest
v Schema Title @ Tables | Popularity P 0

BB BB RD OBDER OBRDIE ODOERDDDEDRDDE O

Showing 1o 25 of 474

I
Standardize & streamline into 500+
tables

> 100K tables in Bronze data



OCD FEDERATED

OCD Federated: allowing freedom to
create with agility & velocity

BEFORE AFTER

_________________________________
2 8.8.8.8 ¢

) Certified

|

1

I

: Governed processes using
multiple platforms by

! different Data Warehousing )

| teams

|

|

|‘m%1 i o

I

|

* %k % Kk Kk

|
|
Freedoml Certlﬁed I
DATA WAREHOUSE | :
1ot 1107 Mo 1'11‘01 110n 1 1
|
- _Df T_Al_ A_KE ________________________ | DATA LAKE | OCD FEDERATED :
|
@ Freedom | Generates A :
> 100K
Fast but tables

messy

User can complete the certified process in a day



Certifying data from laissez-faire

OCD FEDERATED

sandbox to standardized OCD federated

Data
Governa

Checks

Queuing process & enforcement rule

.. Scheduled
Waiting T

Room pipelines
creation

nce

Analytics SQL Endpoint

[}

production

-
— &

OCD FEDERATED

Q Reduce time to production data/ ML models
Q Powered by Databricks (Spark + Delta Engine)

& sandbox help to reduce unwanted tables in



OCD Federated in details

DATA SCIENTIST,
DATA ANALYST, OR
ML USERS

| SANDBOX

1

- <

i . TTL
i databricks DELTA LAKE 3 months
1

I E=N pipeline_template 2,00

1

1 5b. Write function o upsert function

1

1

I ) merge

- M

5c. Check the table (optional)

To check the table, you can also read that using read_sandbox function

6. Create a schedule using Databricks Jobs

Please go to this nk for more detalls

o20m
GrabOCD

Guide to ickstart your Azure joumney | Analytics Data Platform

&

PROMOTE TO

e e e e o e e e o mm e e e e e e e e e e Ew

PRODUCTION databric
- A |y

CI/CD to
production
environment

Powered by GrabOCD python package

databricks Presto
uj)) Power Bl

Analysis / Visualization

?
7!

DELTA LAKE

Orchestration + Compute

V

IN-HOUSE DATA
TRACKING

TOOLS 4 :

Metadata

OCD FEDERATED

OCD FEDERATED

{A}

ul)) Power Bl

Monitoring



User journey: example to query the data
from different use cases - dashboard

As an Analyst, | want to build a dashboard...

Single Source of Truth available:

ul)) Power Bl
v Up to date

; glia Qualty —> Connected to
dashboard
l s With OCD
( 2 Without D
D:gﬁﬁm#vgr ou OC Test, refine and
USERS Search for maintenance ‘Hidhdidi

available data \ More than 10 relevant results

? Up to date |

Same amount of Analysts with
* same use case reaching out
about the new table you created

? SLA

PrrrrRn B B
A

Reach out to different

Connected to
data owners

I dashboard

Combine Scattered Information
from different table



User journey: example to query the data
from different use cases - ad-hoc

As an Analyst, | want to build an ad-hoc...

PROD IN-HOUSE DS
— O o ) Power B
< = <
databricks presto
/ Clear Segregation between Dev and _> v One channel to access data from
Prod different ad-hoc use cases
/ v Production Dataset in one metastore DEV : Spark , PowerBI
N v/ One data format Delta Lake PROD : Spark , Presto, PowerBI
With OCD
DATA ANALYST, WlthOUt OCD
SCIENTIST, BI
USERS S?arch or
available data \ More than 10 relevant results
2
? Up to date A < 4
? Data Quality DELTALAKE  parquet D _> ) Power BI
2 SLA + PROD
Reach out to different METASTORE Togt:%%mm( ;'és.to
data owners ? No Segregation between Dev and Prod P
? Not all Production Data in One .
Metastore ? Multiple channel to access data

2 Different data sources from different ad-hoc use cases



User journey: example to query the data
from different use cases - data science

As an Analyst, | want to build a data science model...

Single Source of Truth available: IN-HOUSE DS

TOOLS OR SPARK

S

/ Up to date il databricks
v Data Quality Connected to
/ 7 SLA notebooks
N With OCD
Without OCD

DATA ANALYST,
SCIENTIST, BI
USERS Search for

available data \ More than 10 relevant results

z gp tonatﬁ
v t t
? San e / DATA WAREHOUSE

=

aNOnn

Reach out to different iy

data owners o,
+ 10110

{0 o,
0,
1‘1 0“
1101 ot

DATA LAKE

1 d g
1 1 '0,
1W
010 o 101

DATA LAKE

IN-HOUSE DS
TOOLS OR SPARK
PLATFORM

=

Create ETL on top of
multiple data sources and
write back to data lake.
Create a backfill data



“Data Lake”-ish use-cases
on Analytics Lakehouse, some examples:

it &

Merchant Thumbnail Image Customer Lifetime Value
Recognition

e T

Demand Shaping Model
Click Stream Data



“Data Lake"-ish use-cases
on Analytics Lakehouse, python package:

Self-serve ML Tools ML Platforms
AutoML, Self-serve ML Ops o2 03 In-house ML powered platforms

N/

12 GraboCD 4e»
Python

Package

Common Utils Helper
UDF functions and other common

o4 . .
/ utils functions

Self-serve ETL Tools
Sandbox, production data, and 01

other functionalities \




Also helps to standardize self-serve ML
Ops at scale in Analytics

MODEL APPROVER

PROMOTE TO
PRODUCTION

OCD FEDERATED

PROD % Deploy the Model to
databricks Production, Batching
—_— — / \ @ — and Storing the Data to
/7 databricks ‘»' f OCD Federated
[ sanpeox OCD FEDERATED g
MODEL
DEVELOPER .
Data Preparation & Data Model Quality Check MOd:LELaOn:ILtlon CI/CD Stage for Model &
Validation Model Job Validation

Online Serving

Made easy relying on certified federated datasets



Also helps to automate the insights using
ML Platforms

— @ GrabOCD
— — Python — ﬁ

DATA ANALYST, databricks Package

SCIENTIST,
BUSINESS USER

Use Databricks as a Generates Auto Insights
Use OCD data or Platform & GrabOCD for Analyst and Business
Build OCD data Python Package as a ML User
function

buddy.predict(df=df, target_column="insured", delta_path="/mnt/analytics_storage/zulfikar/buddy/insured_usecase_v5/", problem_type="classification")

» (11) Spark Jobs

NOTE: The dataset loaded below is a sample of the original dataset. Stratified sampling using pyspark's sampleBy method is used to ensure that the distribution of the target column is retained.
Rows were sampled with a sampling fraction of ©.1795236456727593



“Data Warehouse”-ish use-cases
on Analytics Lakehouse, some examples:

Country Analytics Dashboards

- Indonesia Sub-city Booking
Performance

- Thailand Merchant Marketing
Solution Dashboard

Marketing Projects

- Insight the in-app channels for
attribution model and demand
shaping

Get more points & GrabPay deals -
Tor,
7 o
= ]
“ (& rzl [
AR

Tap for thousands of bonus  This way to up to 2% back
points.

#Ge,
¥

50% OFF

rides to & from
the airport.

Self-Service Analytics

- No-code, self-service analytics
for business users and citizen data
scientists to make data-driven
decisions




Our journey continues..

@& Single abstraction layer of truth

@& Addressing SQL persona use-cases:

PRIMARY
INTERFACE(S)

%]

Data & ML API

PERSONA

Notebook/
Code Pro

OCD Python package
on Databricks

S

|/
_» databricks ) trino
Business, ,// SQL

Function, & Query engine
Products \

In-house Data Products

& No-Code for Citizen Data Scientists &
Self-service analytics
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Thank you

Zulfikar Lazuardi Maulana

)
Gf@@ linkedin.com/in/zulfikar-lazuardi

lazuar di32@gmail.com



