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Machine Learning
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User-Facing Analytics

Karin Wolok

A Person Who Does Things At
Places with People

Who viewed your profile 778

Impressions of your posts 539

See all Premium features

A Myitems

My pages (2)

StarTree

Page notifications 173

a Start a post

Photo Video Job

4 Mattias Karlsson - 1st
| Tech Leader, Community Geek & Agile Catalyst
O 1d-®

Amazing video and thanks for joining !

Kaya Weers - 2nd
Developer with a love for innovation

1d-®

Write article

Sort by: Top ¥

+ Follow

| had an amazing time speaking at Jfokus last week! For those who missed

the conference, don't watch this video. You might get jealous @

...See more

star tree




Why Should | Care? =5
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Examples of User-facing Real-Time Analytics
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Examples of User-facing Real-Time Analytics
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User-Facing Analytics
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Building a User-facing Real-Time Analytics System

Real-Time
Ingestion

High
Dimensionality

Velocity of
ingestion
Highly
Available

Scalable

Seconds
Freshness
1000s of QPS
Milliseconds
Latency
Cost
Effective
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Apache Kafka
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Building a User-facing Real-Time Analytics System

Seconds
Real-Time Freshness
Ingestion
High f) 1000s of QPS
Dimensionality -
Velocity of
ingestion
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Analytics Landscape
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Analytics Landscape

Spark SQL _
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—
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Apache Pinot
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Apache Pinot Community
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Apache Pinot Community
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Apache Pinot Architecture

Pinot
Controller

/
/

Queries
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Pinot Servers

star tree




Speed of Apache Pinot

See more details in:
https://www.startree.ai/blogs/what-makes-apache-pinot-fast-chapter-1
https://www.startree.ai/blogs/what-makes-apache-pinot-fast-chapter-ii
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https://www.startree.ai/blogs/what-makes-apache-pinot-fast-chapter-1
https://www.startree.ai/blogs/what-makes-apache-pinot-fast-chapter-ii

Real-time ingestion
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Fast Queries
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Segments

Raw Data
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Inverted Index

Raw Data
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Sorted Index

Raw Data
country| browser
us chrome
ca frefox | .. |  _____
jp ie = i1
us firefox o
ca ie

select count(*) from X

where country = us

—> jo

country

uUs

cda

uUs

cda

Column Based

Sorted Index

country | start docld | end docld
ca 0 80
P 81 100
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Indexes: All supported index optimization in Pinot

Filtering Optimizations Aggregation Optimizations
Inverted Index Theta Sketches
Sorted Index HyperlLoglog

Range Index

JSON Index

Text Index

Geo Index

StarTree Index
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Star-Tree Index

Latency |- Indexing

Star-Tree

country browser |device os clicks
us chrome
ca firefox
| ie
us firefox
ca ie

Pre-aggregation

v

Star-Tree Index

Country

’ Root

Q:

Browser

Q:
-0

®-
O-@- @ O-

Space

select count(*) from X
where country = us and
browser = chrome
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Building a User-facing Real-Time Analytics System

Seconds
Real-Time Freshness
Ingestion L
High 1000s of QPS
Dimensionality
Velocity of
ingestion
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Pushing the Boundaries of Real-time Analytics

Real-Time analytics landscape is rapidly changing.
Pinot evolving with these trends

Internal-Facing Analytics User-Facing Analytics
Structured Data Semi-Structured Data
Approximate Data / Query :> Strong Data / Query
Consistency Consistency
Slice-and-Dice Queries Full-SQL semantics
GB-to-TB of Data TB-to-PB of Data
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Semi-Structured Data Support

Semi-Structured Data
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o 1 a0
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[ Pre-Process ]

HENEN
Structured Data

HENEN

HENEN
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Semi-Structured Data Support

Semi-Structured Data Semi-Structured Data
C88 eC8e
0880 @R 1 1Y
@R F1 | @R 11 |
CRR N | oo8ee

[ Pre-Process ] ﬂ
EEENE :> Native Ingestion
- Transforms

EEEN
Structured Data EEEE (filter, flatten,
EEEN

derived columns)

JSON index

- Text index
“ Geo-spatial index
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Strong Data/Query Consistency

[]
Real-Time B
Insert

Best Effort Queries
(Double Counting)
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Strong Data/Query Consistency - Upserts

Real-Time = Real-Time _
Insert Insert + Updates + []
[] Deletes []

[ m

— >
E> Upserts
| |

Best Effort Queries Accurate Queries
(Double Counting)
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Full-SQL Semantics

OLAP Queries
(Aggregations, Order By, Group
By, UDFs, ...)
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Full-SQL Semantics

T
/\ \\_//
OLAP ‘?
-
ﬂ OLAP Queries
OLAP Queries :
(Aggregations, Order By, Group Alpha feature: JOINS
By, UDFs, ...)

Future: Full SQL Semantics !

Nested Queries + Window functions + ...




Multi-stage query execution

Interwmediate
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Data-Size Explosion

OLAP Data Nodes $ $ $ $
|
|

[ Compute }
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Data-Size Explosion - Tiered Storage
OLAP Data Nodes $$

OLAP DataNodes G 5% |
|
|

- @ [ Compute }
[ Compute } e —
:> Local Storage

e ——
= Local Storage EDj

GBs - TBs Cloud Storage $
of Data

TBs - PBs
of Data
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Apache Pinot - Summary

Semi-Structured eces L] Real-Time Insert +
Data O . . O Updates + Deletes
ceage BN
ooee &

Latency: Milliseconds O OLAP Queries + Joins

Freshness: seconds —> (Single stage and
Concurrency: Millions of users multi-stage)

Cloud Storage
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