ETL 2.0

It’s not just for data
engme

-

.
i

r;;’ T
——
-

>
-
-

5

# ORe///gS ACon
@rmoff:

=
o
=
—
e
o
o
o
o


https://rmoff.net

Pt e

- g

e

Unsplash

lanipar on

Photo by Samuel S



https://unsplash.com/photos/scUBcasSvbE?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/search/photos/pipes?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText



https://unsplash.com/photos/ipyxkiJtdYI?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

&

Ve
7
Q
ol
@
G
-
<
o
-gs

=5

SN

%



https://unsplash.com/photos/YUIGZ33SB_0?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

Tl :
%o R
/4 0
‘I/.mﬁ
N 5
2

- Al,lrr/‘ .
: 7 :, A u

,,'o .’/ f/

* =5
o .ﬂ\

2 < ysejdsun.uo uopuey ﬁ_com&n_ 010U
v Gy . V¥ »¥ o w, L : 4



https://unsplash.com/photos/HyZaYuPXyEo?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

o S S
\/&w h\...-“v!!%&& jopet ;
.v.v 7 a\ab,,.?..u ST

.

{8 P
’ ..(ur.‘ \.H

1

ol g
ﬂm\f %_Qo;m



https://unsplash.com/photos/E3Z6DRnqxYU?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

LG
()
fa)
oL
»n
=
=9
=
(@)
=
(G
)
—
Q)
=
8
e
2
| -
O
>
0
(©)]
=
o
15
oL



https://unsplash.com/photos/_ykb4UBjtGU?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

Photo by Patrick Fore on Unsplash

s g

@

NRUNDR—

oriing o s st

o

SRR

80
S -~

A B 5 e A i A BT o S R AN A

e e e

-
S
—— W ——
s
o - —
wrap B VAN . e
-~ . f ; -
e 3000 s
o
- . w
2 y o TR ™
e
o - L e Loy
o - g % - ~
s Bl A - e P £ I o
- Folan
§ v "o L LE?
e s -
Pore R ¥ =
3 et
3
——
- 3 o A
e & 3 T VY. ¢
e s —
o ;J.“‘.‘ By
I i e ek
- oy
e ————



https://unsplash.com/photos/0gkw_9fy0eQ?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

.nﬁ;..:aﬁ(..ﬁ.-_..
- “Wi lnv./\,.\, .

T GOl Al

, X (of Ul a IO, -
2 SIS

.
. -

N
¢ | VSR T

Sl ooy p

(= W%ﬁ% 3 3 e



https://unsplash.com/photos/6ywyo2qtaZ8?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

N PN ""M
B :

oA

v

NP R——eet et S

t .
“ T g . g - : x
v - TR W S i B i el TRty ¢ - S

’

. A S N SR -
FET PRSIV SR VAT Il &5 Spt S PNEIN O WL W (DB lap TSt A GNP e

R it SR

A B4 A T
- =0
e

N by biw.s;,gm,-


https://unsplash.com/photos/uiKqLsjusB0?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/search/photos/vehicle?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText



https://unsplash.com/photos/mmaczXgFbW4?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

(S ue'aavud CRIVE]

af . AR




Photo by Deva Q&rshan from Pexels

Or"ders

were placed

o b ¢

y



o i S -
auten
- e - s — s
¢ - -
F - - PR - - <4
) -
’ " -
g = - o - .- L v D T -
L. ° -z S S e, — - L 9 ¥ " AR A : e
_ ¥ ——t TR i = e oy e . a o P
= e e, S A PN i M Sy s -ﬁc’-’ - S - 3
. PO e - B ; A s i ST ’ o 238 - - 2 - in s e - % e
5 e : o ‘ﬂmﬂ-y‘é"l w e S M o T e LT T i i i = Y o s s o ’
P - a e X A . e tos - e oy - AR iy L & - wr e - < v, A - X R """& s
y 4 S ""‘*."‘5_:'-::.'_“-" 53 _~‘...-,_“ ol o " \ : - Covau # < S \ ¥ 2 . . & 3 , ‘ - - L -l S .- -h = & - .
& b 2 Lot T ¢ R Y i 5 % N Y - - - . SR > “F
3 ey et I o e W e g T R T e e TP ! A X X . . AT, . y ;- . e 2 - N o g
- - - sy s . e 3 ’ » . v 1 -
~ PR Rt N, S B3 i 4 L g ST A . - . F i . -, ~ B b
- - . - . Yovag e ta U0 g — - o i iy rasde ¢ * ~ = Bt B
- » - oW o | e - - - > - - g > 2 v
f.,- - 'tﬂ'.“ i B » o 1 - .—:-_?.\. o - - AL 2 e
. - Lol ” . i o e 3 -~
-~ J._ - - it B i B3 A - PR i, <y A ST . = sy
. < . O e ey - .
. . -t - i v

o .wy..‘ fﬁ'-_sz.ﬁ;

<y s P oy ki

e o T SR
- ’ » - & N A - ot
B e 0 4 o . 8 o WA 00 O g

,..c.-.....,.. .-’-‘.@ {-‘_ﬁ,‘;-: u_*-* i _-A..~.-~'¢_n:;f

e -z ] 3.."§~ - I < NN

saigs -

» . N -
. L " . . 0 * - .'-"‘:..L:"‘. > - i
.

& I o

o I.- ) ] ; ‘ o~ '3 o . % A IR R T ;’.. - =
4 U . o
17 T v . N
g &Y

2



ysejdsun uo ySvN Aq ojoyd


https://unsplash.com/photos/1lfI7wkGWZ4?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/photos/_SFJhRPzJHs?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

q . ...nwm_qmcD/pWB_mEmv_ MelN Ag ojoud


https://unsplash.com/photos/IyffE4SWpmg?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

@rmoff #O0ReillySACon

--CON ﬂ uent The Changing Face of ETL: Event-Driven Architectures for Data Engineers



@rmoff #O0ReillySACon

A Customer
EXPQ("\QHCQ

W
7 Oy

O

--CON ﬂ Uuent The Changing Face of ETL: Event-Driven Architectures for Data Engineers




@rmoff #O0ReillySACon

--CON ﬂ uent The Changing Face of ETL: Event-Driven Architectures for Data Engineers



@rmoff #O0ReillySACon

Databases

--CON ﬂ Uuent The Changing Face of ETL: Event-Driven Architectures for Data Engineers



The Stream/Table Dua
Stream

12345 + €50
l 12345 + €25

12345 -€60

Time

--:@:onfluent
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m

12345

Account D Bolance

12345

Banance

12345 €15
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The truth is the log.

The database s 3 cach
of a subset of the log.

. —Pat Helland
" Immutability Changes Everything

- http://cidrdb.org/cidr2015/Papers/CIDR15_Paper16.pdf
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Events | Basket |

Bread
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~ ItemAdd ~ ItemAdd Beans
Baked
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What is an Event Streaming Platform®

Producer Consumer

Y

The Log Connectors

e

b b ‘ & Kpria

Streaming Engine

Connectors

(\
.
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Immutable Event Log

o T T T T T T I I T T I I T T T I T ] Mew
T

Messaﬁes are addead at the end of the |c>3
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Topics

Chcke [ITTTITITTITITITTITETI T TI T I I AT T T ITTIIT]

orders [T TTTTITTTITTITITITITITITII I T TITTTTT]

Customers [T TTTTTITTITTITIITTTIITITI I TITTITTTIT]

ToP'\cs Are. similar in conce(a’r to

tables in & database
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Partitions

Clicks POlllllllll
EEEEEEE
P T T T TT]

Hessaﬁes are 3uaran+eeo\ to be
s‘rv\c’rltj ordered within a eactition
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Messages are just K/V bytes

plus headers + timestamp

ANEEEEENEEEEEEEEEENEEEEE

Chcks [TTTT1

Header
Timestamp
Key

Value
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Messages are just K/V bytes

With great power comes great responsibility

Avro Protobut JSON CSV

-> Conkluent
Schema Eeﬁ'\s’rrﬁ

Gwen (Chen) Shapira
| @gwenshap

If your dev process doesn't validate schema
compatibility somewhere between your |IDE
and production - you are screwed and don't
Know it.

5:50 AM - 5 Apr 2017

https://gconnewyork.com/system/tiles/presentation-slides/qcon_17/_-_schemas_and_apis.pdf
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Consumers have a position all of their own

i here
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Consumers have a position all of their own

T T
TFred _ 5an5 _
i here i here
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Consumers have a position all of their own
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The Connect API

Producer Consumer

Connectors Connectors

W
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Streaming Integration with Kafka Connect
-1 o a\MQTr

I\lll__jSQL ORACLE

vy @ .
salesforce
http://

7 8B server Souyrces

Kafka Connect

R Workers

Kafka Brokers
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Streaming Integration with Kafka Connect

' >o< snowflake’

. mongO ]J aC Amazon S3 — .
m» elasticsearch % @

h Google BigQuery
http:// ey R =4

Sinks !

@neoq
Splunk>

O’

Kafka Connect

R Workers

Kafka Brokers
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Streaming Integration with Kafka Connect
. 3 R\MQTT (‘ <snowfloke

. mongo ¢>
MHSQ._ ORACLE

oy @ .
salesforce
http://

- elasticsearch

v

?ﬁi SOL Server &9 NEOL]
Splunk>
-
» - Kaflka Connect

R Workers

Kafka Brokers
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Stream Processing in Kafka

Producer Consumer

Y

The Log Connectors

Connectors

(\
.

BE.
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Kafka Streams API

final StreamsBuilder builder = ﬁéw StreamsBuilder()
.stream("orders", Consumed.with(stringSerde, ordersSerde))

.filter( (key, order) -> order.getStatus().equals("COMPLETE") )

.to("complete_orders", Produced.with(stringSerde, ordersSerde));
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Stream Processi

ng with KSQL

"y "

)
.

CREATE STREAM completedOrders AS
SELECT x

FROM orders
WHERE status='COMPLETE";
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Events in Action

reviews

r?ev‘\ew
| events )
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Events in Action

reviews

rf\iev'\Qw
events
B )

o\::eraﬂonal
dashboard
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Events in Action

reviews

ri\ie\/\Qw
| events .

o\::eraﬂonal
dashboard

Data
lake
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Events in Action

CREATE STREAM reviews clean AS
SELECT % FROM reviews

eV iews bWHERE id IS NOT NULL;

ri\in'\Qw
L,G’,ven’rs )

) reviews_clean

1
A\ / Z ”.?\
F
it f §
b ¢
il w
Yy 5 . 4
] : A ¢ -'\. o .-—
2
A
4
N
y

O\aera’r‘\onal
dashboard

Data

lake
Fiter out bad

data
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Events in Action

EX‘\S’('\(\\CJ APES

user
data

USETrS

aulin R

RDBMS txn Ic>3
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Events in Action

reviews] users

ri\ie\/\Qw
| events .

reviews_clean|

o‘::era’r‘\onal
dashboard

Data
lake
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EventS in ACtiOn CREATE STREAM enriched reviews AS

SELECT % FROM reviews clean r
INNER JOIN users u
ON r.userid=u.userid:

— reviews users.
Review
Sveats reviews_clean
- enriched_reviews
. ;Lj / &i‘%&%\f; E\} O\éStha(‘O\
User \_~
Data

dat
= e

Join events to
users, and fiter
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Events in Action

Notikication
e rvice
ri\ie\/\Qw
events
L _J
o\::eraﬂonal
dashboard
\
User
Data

dat
= axe
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Events in ACtiOn CREATE STREAM unhappy vips AS

SELECT *x FROM enriched_reviews
WHERE rating < 3
AND status = 'Platinum’;

—— reviews' users’
Review _
| SV 7 reviews_clean
 enriched_reviews
j/i% P — operationdl
| z%%unhappy_vips [b““d
S

Data

dat
= axe

Join events to

users, and fiter
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The Power of an
Event-Driven Architecture
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Not Everything is a Nalil
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Not Everything is a Nalil

.‘

RDBMS
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Not Everything is a Nalil

.‘

Elasticsearch

RDBMS
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Not Everything is a Nalil

Gﬂ‘ép\‘\
Events -
Elasticsearch
RDBMS
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Side-by-Side Tech Evaluation

.‘

HDFS
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Side-by-Side Tech Evaluation

.‘

B’\uner

HDFS
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Side-by-Side Tech Evaluation

Snowklake
Events —
B’\uner
HDFS
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Evolve Data Sources

--:é:onfluent

—
Producer

L _J

 Oon-
Prem'\ses
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Consum'\nﬁ

Aee A

Consum'\nﬁ
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Evolve Data Sources

--:é:onfluent

—
Producer

L _J

 Oon-
Prem'\ses

—
Producer

l _

Cloud
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Consum'\nﬁ

Aee A

Consum'\nﬁ
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Evolve Data Sources

--:é:onfluent

—
Producer

L _

Cloud
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Consum'\nﬁ

Aee A

Consum'\nﬁ

Qp\s B
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Tight Coupling != Flexible
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Tight Coupling != Flexible

— = 1 RDBMS HDES
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Tight Coupling != Flexible

— = 1 RDBMS HDES
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= Freedom to Evolve

Loose Coupling =

RDBMS
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= Freedom to Evolve

Loose Coupling =

RDBMS
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= Freedom to Evolve

Loose Coupling =

RDBMS
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Transform Once, Use Many: Data Cleansing

temp_raw|

\o 1 —

RDBMS
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Transform Once, Use Many: Data Cleansing

sensor_1id time_epoch |reading

42 1551136074 13.05 temp_raw
42 1551136125 13.11
1551136125 13.11 Ao
42 1551138129 13.04
o T
Bep

RDBMS
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Transform Once, Use Many: Data Cleansing

sensor_1id time_epoch |reading

42 1551136074 13.05 temp_raw
42 1551136125 13.11 Cleanse
1551136125 13.11 ?
42 1551138129 13.04 ;-
o T Cleanse
Bep
RDBMS

Cleanse
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Transform Once, Use Many: Data Cleansing

temp_clean : :
#h5or_id tine_epoch reading.

42 1551136074 13.05 42 1551136074 13.05
42 1551136125 13.11 42 1551136125 13.11
1551136125 13.11 42 1551138129 13.04

42 1551138129 13.04 e

o T
Pep
temp_raw RDBMS
SENSOR_ID

= IS NOT NULL
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Transform Once, Use Many: Data Enrichment
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Events
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Transform Once, Use Many: Data Enrichment

--:é:onfluent

Events

&t e 1

QPP o1

J
( / / ﬁﬂl

\ Elasticsearch
App 02 | —
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Transform Once, Use Many: Data Enrichment
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Message Payload Compatibility

Tr
Producer
_J

Consum'\nﬁ
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Message Payload Compatibility

Tr
Producer
_J

Consum'\nﬁ

T'r-
Producer
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Message Payload Compatibility
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Build Resilient Pipelines with Schemas

COL1 ID INT
Sa-l.es_CSV | g COL2 NAME VARCHAR
erY
SC
QPP o1
— COL1 ID INT
?VOO\UCQV % COL2 NAME VARCHAR
) i eeY
QPP M) =C
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Build Resilient Pipelines with Schemas

Schema
ReqsiTy sales |

QPP o1
-
Producen
- y

QPP 02

sales _csv \C ;7
Y

Qﬂalﬁ scher -

\
Y COLL ID INT

COL2 NAME VARCHAR
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Say NO to brittle
pipelines
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e | Pee| {Aep | fAep | reestresponse
- |
ChéﬂﬁQlOﬁs
stream

oncess\nﬁ
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Event streaming platform

Native stream Data persistence

processing
Data when Flexibilit
= You need it & scalgb/hty
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REAL-TIME DATA AND STREAM PROCESSING AT SCALE

Neha Narkhede,
Gwen Shapira & Todd Palino
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Making Sense of
Stream Processing

Martin Kleppmann

EVENT DATA, STREAM PROCESSING, AND DATA INTEGRATION

Jay Kreps
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Designing
Event-Driven
Systems

Concepts and Patterns for Streaming
Services with Apache Kafka

Ben Stopford
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