@y Building a Teleqgram bot with
Apache Kafka, Go, and ksgIDB

Robin Moffatt | #GOTOpia | @rmoff
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City in England

Bradford is a city in the northern
English county of West Yorkshire.
Housed in a 19th-century mill, Bradford
Industrial Museum includes exhibits on
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Where's my nearest carpark

with available spaces?
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How does occupancy vary over i
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> Robin Moffatt (@rmoft)

> Senior Developer Advocate at Confluent

(Apache Kafka, not Wikis @)
> Working in data & analytics since 2001

A
> "2 Qracle AC

Director (Alumnus)

http://rmoff.dev/talks - http://rmoff.dev/blog - http://rmoff.dev/youtube
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Bradford car parks

City of Bradford Metropolitan District Council

Resources from the City of Bradford Metropolitan District Council (CBMDC) Parking service.

1 - Car park locations
a simple csv containing name and location including latitude / longitude

Datasets 2 - Car park current status.

API that returns a csv dataset of the current status of 8 Bradford city centre car parks. The dataset returns
Products capacity, empty places, status together with location details.

The dataset is updated every 3 minutes for a live view of spaces in these car parks.
District Dashboard (visual)

3 - Car park historic status
Latest CQC Results (visual) API that returns a csv dataset building up the historic status of the 8 city centre car parks.

The dataset is updated every 30 minutes.

Other open data sites
4 Resources ...

Contact csvik:-|; llgeojson
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More Information

-

[L[1 Map of car parks across Bradford district
4l Live map of Bradford car parks

License UK Open Government Licence (OGL v3) Frequency daily



Telegram
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Kafka alerts O\

bot

falert 700 23:44 .7

. Successfully created alert to be sent whenever more than 700 spaces
are available 23:44

&= #8 The Leisure Exchange carpark has 996 spaces available
(capacity 975)
(data as of 24 Jul 20 00:36 BST) 23:44

£° & The Broadway carpark has 1273 spaces available (capacity
1260)
(data as of 24 Jul 20 00:36 BST)

The Cow & Calf
Hanging Stone Rd.

23:44 w7

# Gonna go and find carpark that's nearby with spaces for
-1.797821,53.915264...standby... 23:44

Westgate

27AA
a4 l'l'

-

#% The nearest carpark is Westgate, which is 13.5km away and has 116
spaces free. 23:44

@rmoff



Dont just tell me...
show me!

Demo code: https://rmoff.dev/carparks
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What are the
key pieces of

the design?



Event Driven Alerts

carparks
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KN Lookups (materialised views)

SELECT SPACES_AVAILABLE
FROM CARPARK

WHERE NAME='WESTGATE" ; Westgate carpark right now? ’)

I ~

(
How many spaces are free at

e MM\ e

“There are 42 spaces free”

)

CREATE TABLE CARPARK
“AS SELECT LATEST(..
GROUP BY NAME

CARPARK_EVENTS
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A schewma...

carparks

(%) CONFLUENT @rmoff



A schewma...

2020-10-14,12:28,Broadway,1132,921
2020-10-14,12:28,Kirkgate Centre,611,474
2020-10-14,12:28,Sharpe Street,98,63

J
J
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My kingdom for a schema!

2020-10-14,12:28,Broadway,1132,921
2020-10-14,12:28,Kirkgate Centre,611,474
2020-10-14,12:28,Sharpe Street,98,63

J
J

{
""ts": '"2020-10-14T12:28 UTC+1",
"'name": "Broadway",
wCapgC ity 1132,
"empty": 921
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Applying a schema to streams of data

source_topic CREATE STREAM mySource (d?te VARCHAR
time VARCHAR
name VARCHAR

@ P\ capacity INT )

WITH (KAFKA_TOPIC='source_topic',
VALUE_FORMAT='DELIMITED'") ;
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Applying a schema to streams of data

source_topic CREATE STREAM mySource (d?te VARCHAR
time VARCHAR
name VARCHAR

@ D) capacity INT )

WITH (KAFKA_TOPIC='source_topic',
VALUE_FORMAT='DELIMITED'") ;

CREATE STREAM myTargetStream
WITH (VALUE_FORMAT='PROTOBUF"',
KAFKA_TOPIC='derived_topic') AS
SELECT ~*
FROM mySource;

Kafka

derived_topic

@ CONFLULEIN | armoff



Integration
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Streaming Integration with Kafka Connect
-1 o a\Mc:rr

I\/Il__jSQL ORACLE

o @ .
salesforce
http://

ZWlserver  Soyrces

Kafka Connect

R Workers

Kafka Brokers
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Streaming Integration with Kafka Connect

¢ = Jdb )
Omongors = By snowflake
JDBC

m» elasticsearch @ %
¥ salesforce :
Sinks . |

Dneosj
v splunk>

L Kafka Conmnect

Tasks R Workers

Kafka Brokers
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Streaming Integration with I(afka Connect
-1 o m\MQ'I'I'

MHSQ._ ORACLE
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salesforce
http://

P B server

><>< snowﬂoke

. mongo =
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aC Amazon
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Google BigQuery
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@neoq
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- Kafka Connect

R Workers

Kafka Brokers
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Median empty spaces over time

12:00

Carpark map

CONFLUENT

treaming Analytics

18:00

00:00

06:00

12:00
per 30 minutes

S QULITTLE 4
" GERMANY

18:00 00:00

Current empty spaces

Min of EMPTY_PLACES

893

Broadway

Min of EMPTY_PLACES

439

Kirkgate Centre

06:00

Min of EMPTY_PLACES

106

Burnett St

Min of EMPTY_PLACES

939

Leisure Exchange

® Broadway 893
® Burnett St 105
® Crown Court 91
® Kirkgate Centre 431
® Leisure Exchange 937
® NCP Hall Ings 487
® Sharpe Street 48
® Westgate 70

Min of EMPTY_PLACES

92

Crown Court

Min of EMPTY_PLACES

488

NCP Hall Ings
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Why build
it this way?
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Events
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Streams
of E vents
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We want to react to
them as they nappen




We want to build
state from a stream
of events
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We want to provide
the latest data in our
analytics




Apache Kaflka - an Event Streaming Platform

Producer Consumer

Y

The Log Connectors

L~

b - b & Kpria

Streaming Engine

Connectors

6\
.
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Distributed, Immutable, Event Log

OdU I ITI I I T TITTI T IR RETTTTI I I I I I T TTITITT]New
T

Events are added at the end of the log

(%) CONFLUENT @rmoff



Consumers can seek to any point

Read to offset & scan

O\dm11llllIIIFPPI—I—I—l—Eﬂ'[J[JJIIIIIIINeW
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Data is not deleted once read

OdU I ITI I I T TITTI T IR RETTTTI I I I I I T TTITITT]New
T

| Sally
S here
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Consumers are independent of each other

Old LT T L LT T T T T T New
) )
.Fred . Sally o
S here s here
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Consumers can be added later

| RlCK Scan>
S here
}
OIIT T T I I I I LT I I LI T T T T T I T T I T T TTTL] New
) )
| Fred . Sally .
S here s here
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Stream Processing with ksglDB
<~

Source stream
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Stream Processing with ksglDB

Source stream
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Stream Processing with ksglDB

Source stream
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Stream Processing with ksglDB

Source stream
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Stream Processing with ksglDB
<

Source stream
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\ Applications / /®\-
Microservices -\, /
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Stream Processing with ksqlDB SUMCTXH_ANT)

Source stream
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Under the
covers of
ksglDB
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https://unsplash.com/@vinnymoraes?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/cat-bed?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

Kafka cluster
/\‘

consume ?
< produce

ksqIDB
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Kafka cluster JVM

/\‘
ksglDB

@ RocksDB
Sg%g%s
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confluent cloud Sq\pﬁ

Fully Managed Kafka
as a Service




A

ksqlDB Server
(JVM process)
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Running ksglDB - self-managed

DEB, RPM, ZIP, TAR downloads
http://confluent.io/download

Docker images
confluentinc/ksqldb-server

kubernetes

: = openstack. vimware

. o 3 1L
mll \icrosoft ssiramazon
Wl Azure U8 webservices

Google Cloud Platform

...and many more...

@rmoff


http://confluent.io/download
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Stream  Store

Process Integrate
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Process Integrate
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Stream  Store




Stream -

Process Integrate
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Stream  Store
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Flexible, event-driven applications

Event-driven

alerts
Key/Value

' lookups

Streaming ETL
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Want to
learn

M
N

more?

CTAs, not CATs
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(sorry, not sorry)



https://unsplash.com/@tuckergood?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/cat-book?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

Try it out for yourself

https://rmoff.dev/carparks
EI ;]

i
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confluent cloud

Fully Managed Kafka

o [m] *15: [m]
as a Service
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https://talks.rmoff.net @rmotf



Confluent Community Slack group

[=]

[=];
chnfl.io/slack

[=]

-
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Further reading / watching
https://rmoff.dev/kaftka-talks

Real-life examples

Here’s a nice example using real data to solve a real problem - is my train late now? What are the

routes most likely to be delayed?

#IOn Track with Apache Kafka: Building a Streaming Platform solution with Rail Data

Moving from #2to 4§ let’s take another real data feed and build some realtime location-based
notifications &9

@#Building a Telegram bot with Go, Apache Kafka, and ksqlDB

Integration and data pipelines

Integration between Kafka and other systems? Kafka Connect has you covered

(%JKafka Connect in 60 seconds

B From Zero to Hero with Kafka Connect

B i T T O T I i o T e L Y R o
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