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~Presenter Bios

Robert Hodges - CEO at Altinity Srini Kadamati - Senior Developer
Advocate at Preset.io
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virtualization and security. science education. Committer to
ClickHouse is DBMS #20 Apache Superset.
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~Introducing ClickHouse and Superset

ClickHouse SQL Data Warehouse

£5 Altinity

C++ Binary

Apache 2.0 License

Active community

Column storage with compression
Efficient parallel processing
Sharding and replication

Superset Data Visualization and

Exploration Platform

oo

Apache

Superset

Python + Javascript (Browser)
Apache 2.0 License

Active community

Supports nearly any SQL database
Dozens of chart types

Preset Cloud managed service
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Visualization
and
data analysis




: The data revolution

The main purpose
of data science is
insight



~ Data + Visualization!

Effective data visualization is one of the best ways to get to insight from
large, complex amounts of data
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What is
Superset & how
does it work?
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i Support for SQL Speaking Databases

Superset can query data from nearly

any SQL speaking database o Yorsed amazon = dremio druid
Requirements: S al .
presto. Sl La ~ & trino
o Pz/thon DB-API 2.0 driver oA @ SQ? " ™, A
e SQLAIchemy Dialect @ lll-crestewse } | Exasol creerplum

o Incomplete list here:
monetdb) %Qute SSYBASE ~ ORacLe

£ Altinity 9 preset


https://www.python.org/dev/peps/pep-0249/
https://www.python.org/dev/peps/pep-0249/
https://docs.sqlalchemy.org/en/14/dialects/
https://docs.sqlalchemy.org/en/14/dialects/
https://preset.io/blog/building-database-connector/

Browser based SQL IDE (focused
on writing analytical queries)

e Explore data
e Sculpt data for visualization

e Save transformed data as
virtual datasets, db VIEWS, or
db TABLEs

£5 Altinity
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postgresql  community-data-rds

O

demo

O

Select table or type table name

Original Trilogy Scripts
LineNumber
Character
Line
Episode

SELECT % FROM demo."Original Trilogy Scripts"

“ LIMIT: 100~ [8) SAVEAs @ COPYLINK  «es

RESULTS QUERY HISTORY PREVIEW: "ORIGINAL TRILOGY SCRIPTS®

EXPLORE [® DOWNLOAD TO CSV Iy COPY TO CLIPBOARD

100 rows returned X
LineNumber Character Line
0 THREEPIO Did you hear that? They've shut down the main reactor. We'll be destroyed for sure.
1 THREEPIO We're doomed!
2 THREEPIO There'll be no escape for the Princess this time.
3 THREEPIO What's that?
4 THREEPIO I should have known better than to trust the logic of a half-sized thermocapsulary ¢
5 LUKE Hurry up! Come with me! What are you waiting for?! Get in gear!
6 THREEPIO Artoo! Artoo-Detoo, where are you?
F THREEPIO At last! Where have you been?
8 THREEPIO They're heading in this direction. What are we going to do? We'll be sent to the spic
9 THREEPIO Wait a minute, where are you going?

10
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A Superset Semantic Layer

Edit Dataset Split Tokens

Be careful. Changing these settings will affect all charts using this dataset, including charts owned by other X
i T T T eople.
SELECT unnest(string_to_array('Line", )) as Tokens, x et
FROM demo."Original Trilogy Scripts"

SOURCE ~ METRICS@)  COLUMNS@)  CALCULATED COLUMNS @)  SETTINGS

“ LIMIT: 100 . [i SAVE AS é) Physical (table or view) o Virtual (SQL)

VIRTUAL

postgresql  community-data-rds
RESULTS QUERY HISTORY PREVIEW: "ORIGINAL TRILOGY SCRIPTS®

t demo

O

DATASET NAME

EXPLORE [© DOWNLOAD TO CSV Iy COPY TO CLIPBOARD Split Tokens
100 rows returned

X 1 SELECT unnest(string_to_array('Line", ' ')) as Tokens, *
2 FROM demo."Original Trilogy Scripts"

tokens LineNumber Character Line

Did 0 THREEPIO Did you hear that? They've shu
you 0 THREEPIO Did you hear that? They've shu
hear 0 THREEPIO Did you hear that? They've shu
that? 0 THREEPIO Did you hear that? They've shu

() Glick the lock to prevent further changes.

USE LEGACY DATASOURCE EDITOR CANCEL SAVE

£5 Altinity 11 ) preset



£5 Altinity

Dataset

Bl demo.original Trilogy Scripts

Metrics

COUNT(*)

Columns

LineNumber
Character
Line
Episode
Prominence
side

¥ RUN © SAVE
DATA cusToMIZE
Chart type
Table
Time
L3
Day

Query

AGGREGATE

Character X

fis) COUNT(*)

Episode 4: Chattiest Characters

60rows  cached &

Character
LUKE

HAN

REEPIO

BEN

LEIA

VADER

RED LEAI

BIGGS

TARKIN

GOLD LEADER
OFFICER

RED TE

GOLD FIVE

AUNT BERU
FIRST TROOPER
DEATH STAR INTERCOM VOICE

Totals

v Data

VIEWRESULTS  VIEW SAMPLE!

Character
LUKE

HAN
THREEPIO
BEN

LEIA

VADER

RED LEADER

BIGGS

12
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£5 Altinity
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https://preset.io/blog/2020-09-22-slack-dashboard/

Introducing
ClickHouse and
Superset
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~ClickHouse is a new option for analytic services

An industrial strength, Apache 2.0 SQL data warehouse

ClickHouse

i
Installs on a Runs in cloud, Answers
laptop in 60 containers, and queries in

seconds bare metal milliseconds

£5 Altinity preset



 ClickHouse performance meets or exceeds proprietary

'SQL data warehouses

Portable C++ binary

Advanced SQL implementation

Column storage with high compression

Distributed, vectorized queries
Built-in sharding and replication
Scales from laptop to 100s of nodes

Popular Apache 2.0 licensing

£5 Altinity

We use ClickHouse extensively and it's
been great.
John Graham-Cumming, CloudFlare CTO
Hacker News, 2020

M
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 ClickHouse grew from an in-house Yandex project to an

international community that rivals ElasticSearch

£ Altinit
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~ Superset connection to ClickHouse

Web Browser

Ontime 2020 e
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£ Altinity

Superset

SQLAIchemy

clickhouse-sqlalchemy

clickhouse-driver

18

ClickHouse
(Clear)
:9000
19440
(TLS) ol
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CllckHouse SQLAIchemy Drivers (An aside)
A\ A\

£5 Altinity

sqlalchemy-clickhouse
Apache 2.0
Developed by Marek Vavrusa

Currently documented in Superset
Uses ClickHouse HTTP Interface
No TLS support

Current pypi.org release:
0.1.5.post0, Aug 9 2018

19

PR

Developed by Konstantin Lebedev

clickhouse-sqglalchemy
Apache 2.0

Supported by Altinity

Uses ClickHouse Native TCP
TLS support

Bug fixes for Superset
Current pypi.org release:
0.1.6, Mar 15 2021

preset



# Install Superset

export FLASK APP=superset

pip install apache-superset

superset db upgrade Ensure version
superset fab create-admin >=0.1.6!

superset load examples
superset init

# Add ClickHouse driver
pip install clickhouse-sqlalchemy

# Start Superset
superset run -p 8088 --with-threads --reload --debugger

£5 Altinity 20 preset



o CllckHouse connection strings

SQLAIchemy URL format:

clickhouse+native://[user:pw]@host[:port]/database[?options..]

ClickHouse on localhost (e.g., your laptop)
clickhouse+native://localhost/default

ClickHouse public endpoint:

clickhouse+native://demo:demo@github.demo.trial.altinity.clou
d/default?secure=true

£ Altinity 21 preset



o Da’tébaée connection page

== Add Database

CONNECTION * PERFORMANCE SQL LAB SETTINGS SECURITY

clickhouse-public

clickhouse+native://demo:demo@github.demo.trial.altinity.cloud/default?secure=

anfar ta tho ©N1 Alchamu Aace far mara infarmatinn nn how $a ctriictinire vanir 1 1R1
Refer to the SQLAIchemy docs for more information on how to structure your URI.

CANCEL

£ Altinity 22

EXTRA

TEST CONNECTION
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Fun with
ClickHouse
Data

23



- Superset dashboard organization

.

Chart Chart Chart

N\ A N

N A

D\
Physical Dataset Virtual Dataset

f’i Altinity 24 O preset



Creatlng a time series chart

Create Create
Physical
Dataset
|
| | |
| | |
\/ \/ \/
ClickHouse ClickHouse ClickHouse
database table query

£ Altinity 25 /2 preset



~ Physical dataset creation page

oAddd aaaaaa
clickhouse  clickhouse -public - CIiCkHouse
Connection
Database—— |
o Table
CCCCCC =

£ Altinity 26 preset



Startlng a chart from a dataset

OO Superset Data- Charts  Dashboards  SQL Lab +-  Settings
Data Databases Datasets Saved queries Query history BULK SELECT + DATASET
Owner: All Database: All Schema: All Type: All Q Search

Datas et Name Type Source Schema Modified - Modified by Owners Actions

I @ ontime I Physical altinity-cloud-demo default now admin user

-— e - . o
@ tripdata Physical altinity-cloud-demo default 36 seconds ago admin user
i5%  Flight Stats Between Airports Virtual altinity-cloud-demo default a day ago admin user
855 Cancelled and Delayed Flights Virtual altinity-cloud-demo default a day ago admin user
i=8  Airport to Airport Flights Virtual altinity-cloud-demo default 10 days ago admin user
85 Flights By Location Virtual altinity-cloud-demo default 10 days ago admin user
855  Flights by State Virtual altinity-cloud-demo default 10 days ago admin user

£5 Altinity 27 preset



~ Time series chart from

Chart

physica

| dataset

©0 Superset Data

Charts Dashboards SQL Lab

Type

Time
Dimension

Metric

Dataset I¢ [ % RUN o saE |
B default.ontime DATA CUSTOMIZE
Chart type N
Metrics A - S W mm m—
> Time-series Chart I
U —— |
COUNT(*)
Columns A Time &
I
% FlightDate
= L
s th 1
# Dayo month [
#  DayOfWeek ST TTTTTT-TT.T
© FlightDate m I
asc UniqueCarrier previous calendar year
# AirlinelD n._________l
ABC Carrier
TailNum Query A
um ——— — —
OriginAirport: i +]|
OriginAirportSeqID I fi) COUNT(*) |

# OriginCityMarketID

Group

£5 Altinity

OriginState
OriginStateFips

Flights Per Month @

10 rows

v Data
/RESULTS = 10 rows retrieved
—timestamp 9E AA

2020-01-0100:00:00 23068 76276
2020-02-0100:00:00 21623 72402

2020-03-0100:00:00 25996 80330

ANDN_AAAT ANANAN &D0D an2an

+ Settings

AS B6 DL EV F
21110 24709 80067 10564 1
19515 23527 75446 11404 1

21380 25657 86291 12412 1

LYY cooa nennn  Aese e
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Time series query is generated

View query

SELECT toStartOfMonth(toDateTime("FlightDate")) AS _ timestamp,
"Carrier" AS "Carrier”,
COUNT(*) AS count
FROM "default".ontime
WHERE "FlightDate” 2 toDate('2020-01-01')
AND "FlightDate" < toDate('2021-01-01')
GROUP BY "Carrier”,
toStartOfMonth(toDateTime("FlightDate"))
LIMIT 10000;

£5 Altinity 29 /=) preset



~ Creating a chart on a virtual dataset

Create Create
) vitval )

Dataset

|
| | |
| | |
\/ \/ \/

ClickHouse ClickHouse query ClickHouse query

database I |
| |
* |
\/

ClickHouse table(s) ClickHouse subquery

£5 Altinity 30 /=) preset



A query that answers multiple questions

SELECT FlightDate, Origin, Dest,
oa.Latitude as Origin Latitude, oa.Longitude AS Origin_ Longitude,
od.Latitude as Dest Latitude, od.Longitude AS Dest Longitude,
Flights, Cancelled, DepDelayed, ArrDelayed
FROM (
SELECT FlightDate, Origin, Dest, count() Flights,
sum (Cancelled) /Flights Cancelled, sum(DepDell5)/Flights DepDelayed,
sum (ArrDell5) /Flights ArrDelayed
FROM ontime
GROUP BY FlightDate, Origin, Dest ORDER BY FlightDate, Origin, Dest
) AS o
INNER JOIN airports AS oa ON toString(o.Origin) = oa.IATA
INNER JOIN airports AS od ON toString(o.Dest) = od.IATA

£3 Altinity 31 /2 preset



~ Using JOIN to add airport LAT/LONG

£ Altinity

airports

IATA =

ontime

Latitude
Longitude

airports

IATA =

Latitude
Longitude

FlightDate

Origin

Dest

count () Flights

sum (Cancelled) /Flights Cancelled
sum (DepDell5) /Flights DepDelayed
sum (ArrDell5) /Flights ArrDelayed

32
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fithjJ_i-Igd;-rLin, and save query in SQL Lab

Database

>

Tables

£5 Altinity

OO Superset Data-  Charts

Flights by Month @ X Flights by State

clickhouse  clickhouse-public

airports
AirportiD
Name
City
Country
IATA
ICAO
Latitude
Longitude
Altitude
Timezone
DST
Tz
Type
Source

ontime

Year
Quarter
Month
DayofMonth

NauNfibsal

Dashboards

SQL Lab ~ +

Cancelled and Delayed Flights at Origin @

SELECT FlightDate, Origin,
oa.latitude as Origin_Latitude, oa.lLongitude AS Origin_Longitude,
od.Latitude as Dest_Latitude, od.Longitude AS Dest_Longitude,
Cancelled, DepDelayed, ArrDelayed

FROM (

SELECT FlightDate, Origin, Dest,

count() Flights,

m(Cancelled)/Flights Cancelled,

m(DepDell5)/Flights DepDelayed,

m(ArrDell5)/Flights ArrDelayed

FROM ontime

GROUP BY FlightDate, Origin, Dest ORDER BY FlightDate, Origin, Dest
0

INNER JOIN airports AS oa ON toString(o.0Origin) = oa.IATA
INNER JOIN airports AS od ON toString(o.Dest) = od.IATA

1
- SAVE
B p e
[ —— |

RESULTS QUERY HISTORY PREVIEW: "AIRPORTS /: "ONTIME

Iy CLIPBOARD

Year Quarter Month DayofMonth DayOfWeek FlightDate
1987 4 10 1 4 1987-10-01
1987 4 10 1 4 1987-10-01
1987 3 10 1 4 1987-10-01
1987 4 10 1 4 1987-10-01
1987 e 10 1 4 1987-10-01
1987 4 10 1 4 1987-10-01

Settings

I » copvyumnk ...

UniqueCarrie
AA
AA
AA
AA
AA

AA

Query

Save
Query

Results

33
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Use EXPLORE to save as dataset

Save or Overwrite Dataset

Save this query as a virtual dataset to continue exploring

© Save as new Flight Stats between Airports 05/02/2021 09:32:10

Overwrite existing

£5 Altinity /=) preset
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jr_ea:t?i:n:g a deck.gl Arc chart

Chart Type*

* Requires a Mapbox
token - See docs

Time
Dimension

Lat/Long

Filter

©0 Superset  Data Charts  Dashboards  SQL Lab
Dataset ¢ [ ¥ RUN © SAE |
efault.Flight Stats Between . DATA
Chart type A
Metrics |_ JALIZATION TYPE |
deck.gl Arc |
[ —
count
IT[me A
Columns A [
| |
: FlightDat |
FlightDate ightDate
C_Quici [ 1
Origin_Latitude | |
N prevnousca\e:\daryear
Origin_Longitude I |
Dest_Latitude —— o — — — —
Dest_Longitude
X Quer A
Cancelled i
DepDelayed L me: o emme _I
ArrDelayed I
ABC Dest Origin_Longitude | Origin_Latitude |
wzjp I I I
| Dest_Longitude | Dest_Latitude |
- o - o - -
5000
—— |
Origin = 'SFO* Iv

oo e o o oo o o o

35

Flights from SFO @
CED GZED © ° o ¢

Canada

Settings

1

Mexico
Cuba

Om Colon
Qm i
v Data

[ - SR 5k rows retrieved | 1}

Origin_Longitude Dest_Latitude Origin_Latitude Dest_

-122.375 35.040199279785156 37.61899948120117 -106.4

-122.375 40.97809982299805 37.61899948120117 -124.

n 2 3 4 5 100
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. How Superset queries virtual datasets

SELECT "Origin Longitude" AS "Origin Longitude",
"Dest Latitude" AS "Dest Latitude",
"Origin Latitude" AS "Origin Latitude",
"Dest Longitude" AS "Dest Longitude"
FROM
(
Dataset subquery Filters
pushed
) AS expr dJry
WHERE "FlightDate" >= toDate('2020-01-01") dOWﬂ to
AND "FlightDate" < toDate('2021-01-01") base table
AND "Origin" = 'SFO'
AND "Dest Latitude"™ IS NOT NULL AND "Dest Longitude" IS NOT NULL
AND "Origin Latitude" IS NOT NULL AND "Origin Longitude" IS NOT NULL
LIMIT 5000;

£ Altinity
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Creatmg Word Cloud chart

m Superset Data Charts Dashboards SQL Lab

Chart Type

Dataset “ | % RUN © SAVE ‘

@ default.Flight Stats Between ...

‘ »l Word Cloud [

Time
Dimension

[ TR |

| | —
\ Metrics ~ Eme I/\

count

Series

I
|
| FlightDate
I
I

previous calendar year

Metric

Limit &
Sort Order

|
© FlightDate 1
ABC Origin IQuery k
Origin_Latitude | T —— 4
Origin_Longitude |_ _________ [
Dest_Lattuge »' Origin |
Dest_Longitude J
Cancelled |_ _________ 1
2:}:)2;'32:(1 +| fix» SUM(Flights) 1
ABC Dest T T T T T s )
# Flights

£5 Altinity

- Settings
Busiest Airports by Departures
[ 100 rows X 00:00:02.0 ® 8 © BJSON B.CSV =
CMH
DAL
MIA 4
JFK >

z L
O —
HNL
v Data
IS == 100 rows retrieved [ &)
Origin SUM(Flights)
ATL 209870
DFW 187234
ORND 1R4A2RR
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L Puttlng charts in a dashboard

OO Superset Data- Charts  Dashboards  SQL Lab +-  Settings
Percona Live Airline Data puishe 2.
Busiest Airports by Departures : Flights from SFO
M IA Canada
JFK

Mexico

Cuba

Guatemala

oo 3
) mapbox: icaragua 0

DDDDDD
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L Buﬂdmg from here

e There are many more charts available in Superset
e You can build complex dashboards
e Superset caching and clustering can amortize query overhead

£3 Altinity 39 preset



Plans for the
future

40



Roadmap for Superset and ClickHouse

e Improve clickhouse-sglalchemy driver
o There are still a few bugs :/

e Build out and document usage examples for users

@)

e Full integration between Preset Cloud and Altinity.Cloud

o Ensure both services available in common set of AWS regions
o Automatic setup of AWS PrivateConnect between services

£5 Altinity 41 preset


https://altinity.com/blog/visualizing-clickhouse-data-with-apache-superset-part-1-installation

Preset
https://preset.io

Questions?
Thank you!!

Altinity
hitps://altinity.com

£ Altinity
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