
        
            
                
            
        

    OEBPS/Images/CH03_F02_Scott4.png
\Version 1.0

Version 1.0 consumption
removed in the event that

a message is lost —
Source of data
(events are fired

one time) ~
y — Version 1.0

Kafka replays all the messages
because nothing was removed
and can be seen in version 1.1.






OEBPS/Images/CH06_F08_Scott4.png
The first

broker
completes Waiting for second broker
and is back to complete before next
broker upgrade.
Brok pgrade.
= Our 3 brokers for our

Kafka in Action cluster
would be online and
offline at different times.

Status: Online Status: Offline Status: Online





OEBPS/Images/CH03_F05_Scott4.png
Operators will see
the current status
in a dashboar
web page.

This sensor on the critical
path is noting a failure for
that component.

Critical path

(@)






OEBPS/Images/CH04_F06_Scott4.png
1. The producer writes
to the leader of the
partition.

We use acks=all for our

Kinaction_audit producer.

Leader broker

2. The leader waits for all
brokers to reply with
success or failure.

3. The producer receives
notification when all of

the replicas are updated.






OEBPS/Images/CH02_F14_Scott4.png
Current data is shown, which

h . End user view
is not a query from static data.
\\‘ In chapter 5, when
Kafka we discuss alerts,
Streams this updated view would
help us see the latest alerls.
Event messages l I
-
Katka
\
T — As events keep coming
producers/consumers are into Kafka, the Streams
leveraged by the Streams AP API continually processes

the data.





OEBPS/Images/CH05_F07_Scott4.png
Consumers from different groups
ignore each other, getting their

own copy of the data.

Java consumer 1
kinaction_teamoffka0

+poll()
+ subscribe()

Java consumer 4:
kinaction_teamsetkat

+poll()
+ subscribe()

Multiple consumers can

Java consumer 2:
kinaction_teamoffka0

+poll()
+ subscribe()

Java consumer 5
kinaction_teamsetkal

+ poll()
+ subscribe()

Java consumer 3
kinaction_teamoffka0

Java consumer 6:

kinaction_teamsetka

+poll()
+ subscribe()

+poll()
+ subscribe()

read the same data because

they have different
consumer IDs.





cover.jpeg
Dylan Scott
Viktor Gamov
Dave Klein

Foreword by Jun Rao

/'l MANNING






OEBPS/Images/CH02_F04_Scott4.png
1. User-generated event 2. Send

Audit click event

1
|
|
] Message brokers
1
|
|
|

O

3. 0n completion,
asynchronous

User

Client/program Kafka

application





OEBPS/Images/CH01_F03_Scott4.png
If a message from a producer has a
failure or is not acknowledged, the
producer resends the message.

The broker sees two messages

at least once (or only one if
there is a failure).

\
|

Consumers get as many messages
as the broker receives. Consumers
might see duplicate messages.





OEBPS/Images/CH02_F07_Scott4.png
Interchange
information

Note: In our local setup, we only use

ZooKeeper ensemble with three instances/processes

./~ one ZooKeeper process, not three.

Note that in recent client versions,
+~— the only real interactions with ZooKeeper
are with message brokers. Clients no

longer store offsets in ZooKeeper.






OEBPS/Images/CH04_F09_Scott4.png
Producer

1. Message 1is sent —__|

Message 1

Leader partition broker

and fails.

2. Message 2 is sent —— |

and succeeds.

3. Message 1is resent and —|
appended to the leader
log after message 2.

We used this retry logic to determine if we
need ordering with our alert events from
chapter 3 and for topic kinaction_audit.





OEBPS/Images/CH02_F01_Scott4.png
Kafka record

. Key Value Where the
Not required —_ | - content of your
Interacts with Interacts with data goes

« value.serializer
« value.deserializer

« key.serializer
« key deserializer






OEBPS/Images/CH05_F04_Scott4.png
This consumer reads

This consumer reads
one section of the

one section of the
total data. total data.
Java consumer 1 Java consumer 2
+ poll() +poll()
+ subscribe() + subscribe()

Our examples in this book usually
only have 3 partitions, so 4 consumers

would have 1 be without work. This consumer sits

ready but does not
read any data.

Java consumer 6
Java consumer 3
This consumer reads

+poll()
+ poll §
one section of the + ::bgn,ihe(, + subscribe()
total data.






OEBPS/Images/CH04_F03_Scott4.png
User
Format
determined
byyou. e

HTML form

Data format

N

{ User:
Timestamp:

Application produces
message to Kafka

Kafka protocol

Issue:

Data stored in Kafka brokers

[

]

Access with
custom consumer

‘ Access with ksqiDB.

Access with Connect






OEBPS/Images/CH02_F11_Scott4.png
A source connector A sink connector exports data from

streams table updates Kafka topics to storage (maybe in the

to Kafka topics. cloud) for later use or offline analy
| |

Our alert trend data in
chapter 3 might be a

Connect is using a producer /
reason o look at this flow.

and consumer to move data.

MysaL

Cloud
storage





OEBPS/Images/CH06_F05_Scott4.png
Unclean leader for
linaction_helloworld.

Message 3 never
made it to broker 1w

In sync but both fail

Message 1 sadh1 sadh.1
Message 2 Message 2 Message 2
Message 3 Message 3






OEBPS/Images/CH02_F05_Scott4.png
Message brokers 1. Subscribe User application

ERRES @

Kafka ~__

Kafka
(contains our data)

3. Data is available for
applications to use (show
in a dashboard, for example).

Polling continues as long as
the consumer client runs.





OEBPS/Images/CH05_F03_Scott4.png
Topic: 3 partitions, 2 replicas

Partition 1 leader
P2 copy

Partition 2 leader
P3 copy

Partition 3 leader
P1 copy

Partition 1
o |1 4
N
|
Partition 2
o | 1 Each partition has its own log
sequence. Consumers will only
read from partition leaders.
Partiion 3 We will read from
kinaction_alert later in
o |1 this chapter from its leader.






OEBPS/Images/CH02_F08_Scott4.png
No caching in —,.
the VM heap!

Kafka can process millions
of messages quickly because

relies on the page cache ~~
instead of the JVM heap.

Stored in
RAM

Transparent cache
from disk

Kafka
application
process.

Hard drive






OEBPS/Images/CH02_F12_Scott4.png
Producer record sent to topic
kinaction_helloworld

JM

Thread-safe

Kafka producer

Kafka

Partition 0 Partition 1 Partition 2

5

The call to send has already figured out —
which partition the producer record will be written to,
although it is not defined in your client code explicitly.
In this example, it is assigned to partition 1.





OEBPS/Images/CH03_F01_Scott4.png
In the line, each gear
represents a major step
in our process. Each step
has a sensor attached.

Critical path \\-

Currently, we have the sensors send their
events for storage to a clustered database
solution. This is one of the main parts of

our data design that we want to change!

(«

An admin console issues

We can dismiss this quality
‘commands to the sensors. check in the line.





OEBPS/Images/CH04_F05_Scott4.png
1. The producer writes
to the leader of the
partition.

2. The leader doesn’t wait
to find out if the write
was successful.

3. Because we do not know if the leader
write was successful, we are not aware
of the state of any replica copies and if

they were successful or not.

This is not what

we want for our

Kinaction_audit
producer.





OEBPS/Images/CH06_F07_Scott4.png
Metric name: Query Nert

kafka_topic_partition_under_replicated partition

Results

Dashboard

kafka_topic_partition_under_replicated_parti

n{instance="localhost:9308" job="kafka_exporter",partitior






OEBPS/Images/CH02_F06_Scott4.png
The topic kinaction_helloworld is made
up of three partitions that willlikely be
spread out among different brokers.

Topic: kinaction_helloworld

Partition 0 Partition 1 Partition 2

Brokers






OEBPS/Images/CH07_F03_Scott4.png


OEBPS/Images/CH05_F01_Scott4.png
Producer clients

JVM application-message broker

Data in
(to partition)

Examples
 Like our « Databases
kinaction_alert T
e + 10T events
« Browser/user web events
“Logs
Messages can be replayed

from the beginnii

ing of the —_,

log and consumed again.

Like our
kinaction_alert
consumer

Replay

Consumer clients

Examples
- HDFS
.83
- Web applications
*+ Metrics
« Analytics engines

Data out

(from partition)

Kafka core

0S page cache (memory)

Flushed to disk

Topic

Partition 0

of|1[2(3]|a

« Logs are append only.
« New entries added to the end.
« No database storage, just disk.
« Each log is made up of entries
labeled with offset numbers.

ZooKeeper ensemble

Message brokers (cluster)

|

ZooKeeper used for

(1 1]

One of the brokers

distributed configuration will be a controller.

and management

©)

Expanded





OEBPS/Images/CH06_F09_Scott4.png
Mock Kafka in Action Kubernetes cluster

O it
These 3 brokers would replace ol
our local 3 instances we are
using for our examples. |
Manages components
L 2
Kafka StatefulSet ZooKeeper StatefulSet
Broker 0 Broker 1 Broker 2 ZooKeeper 0 ZooKeeper 1 ZooKeeper 2
Container Container Container Container Container Container
pod pod pod pod pod pod
Claim Claim Claim Claim Claim Claim






OEBPS/Images/CH04_F07_Scott4.png
1. The producer writes

to the leader of the
partition.

Our other producers
might use this setting

2. The partition leader replies % -

that the message has made
a successful call.

3. Before the leader that has success '>/
has time to copy the message to any
follower replicas, the leader fails. This 4. These brokers never see
means that the message could be the message even though

lost to the remaining brokers. it was seen by the leader.





OEBPS/Images/CH07_F02_Scott4.png
Topics

Search type events

Search messages...

Booking details

Book/reserve

Billing

Key  Value
Customer 1: ~~~
Customer 2: ~~~
Customer 3: ~~~
Customer 1: ~~~

Partition count
driven by analytics workload
for search topic

Partitions.
driven by keys and workload

Customer 1
—| Customer 1

Partition X

LI customer 2






OEBPS/Images/CH07_F01_Scott4.png
The topic kinaction_helloworld is made
up of three partitions that will likely be
spread out among different brokers.

Topic: kinaction_helloworld

Brokers






OEBPS/Images/CH01_F02_Scott4.png
«—— The source of data like the satellite,
DVD, or Blu-ray player are called
producers in Kafla.

- The receiver is where Kafka
manages the message data and
allows producers and consumers

Our Kafka In Action Kafka cluster —

to act in a decoupled manner.
I ———
use the data are called

consumers in Kafka.





OEBPS/Images/CH05_F02_Scott4.png
From beginning, reads
starting at 0

.

Example kinaction_alert offset numbers

Spot 0

Spot 1

Spot2

Spot3

Spot 0.

Spot 1

Spot2

Spot 3

Spot4| +~

Latest reads start on next
message. Offset numbers
do not change.





OEBPS/Images/CH06_F03_Scott4.png
Broker 1 Broker 2 Broker 3

Leader for

Follower kinaction_helloworld

Follower

Partition 2.

Partition 2. Partition 2

Broker 2 fetches from leader

Broker 1 fetches from leader

ISR=[3,2,1]





OEBPS/Images/CH02_F13_Scott4.png
Producer clients JVM application-message broker

Examples Datain Kafka core
- Databases .
+ 10T events (o/pertiton) 08 page cache (memory) |
+ Browserluser web events
olizza Flushed to disk
Topic
Messages can be replayed
from the beginning of the — Replay Partion 0

log and consumed again. P P P P

Consumer clients

« Logs are append only.
LS — Data out - New entries added to the end.
o (from partion _| + No database storage, just disk
o — [~ | -Eachlogismade up of entries
labeled with offset numbers.

* Metrics
« Analyics engines

ZooKeeper ensemble Message brokers (cluster) ®

Expanded

™ i

ZooKeeper used for distributed One of the brokers
configuration and management will be a controller.





OEBPS/Images/CH02_F03_Scott4.png
Producer: source of

data or messages being
sent to Kafka T

We will both produce
and consume from
our kinaction topics.

Consumer: data
pulled from Kafka by
consumers or sinks






OEBPS/Images/CH02_F10_Scott4.png
Microservice interactions

Microservices process
«_— and hold the data.

Microservices leveraging Kafka

e e e

Kafka.

Using Kafla Streams, you can share
data, while processing is independent.





OEBPS/Images/CH04_F04_Scott4.png
1. Producer connects
to bootstrap servers

\ Broker 0 Broker 1 Broker 2
Controller Our alert producers

connect to our servers
since they are local on
. Metadata sent back to producer letting ~ different ports on localhost.
it know its leader resides on Broker 2,
which it did not know about at first.
Kafka knows about its other brokers.





OEBPS/Images/CH05_F05_Scott4.png
Read once and acknowledge

Queue

The only message
‘ D3 XD 3 ] comsumer |« available to read i 3.

Multiple consumers want the same message. Our kinaction_alert topic
messages are not removed.

Queue 0

0 1 2 [——=| Consumer 0

Queue 1 For each consumer to get the
- ‘same message, some systems
O e | 77 fan out with copies of the data.
Queue 2

0 | 1 | 2 [————+ Consumer2






OEBPS/Images/CH06_F06_Scott4.png
Info from topics
like kinaction_alert

Kafka brokers dashboard

JMX exporter

1 Scrapes
JMX exporter

2

Data source

Prometheus
data store






OEBPS/Images/CH03_F03_Scott4.png
Audit events are sent for sensors
in step 1 and step 3. Commands

Process step 1 were sent to those sensors only
sensor (( from the admin console and will
be captured in Kafka.

Process step 1 audit evsnl

Console for admin apps

Kafka brokers

= (@)

Process step 3 audit event

Process step 3 Two software update events
sensor __—are logged for the sensor
((((@)))) <« updates: one for step 1and

one for step 3.





OEBPS/Images/CH02_F02_Scott4.png
Broker 0 only reads and writes for
partition 0. The rest of the replicas

get their copies from other brokers.

\
Topic kinaction_helloworld is actually
made up of the leaders of each partition.
In our case, that involves each broker
holding a partition leader.





OEBPS/Images/CH02_F09_Scott4.png
Example of adding two messages (7 and 8) to a
topic, such as kinaction_alert (see chapter 4)

Here you see messages
being received and added.

q
] 0 0
1 1 1
2 2 2
3 3 3
4 4 4
5 5 5

6

L

As each new message comes
in, it's added to the end of the log.





OEBPS/Images/CH01_F04_Scott4.png
&

If a message from a producer

has a failure or is not acknowledged,
the producer does not resend

the message.

The broker sees one
message at most (or

zero if there is a failure).
)

/

!
»!»

Consumers see the messages
that the broker receives. If there
is a failure, the consumer never
sees that message.





OEBPS/Images/CH01_F01_Scott4.png
Producers and sources of data

Satellite

Flow of data Flow of data

Receiver

Controls and
handles data

Flnw of data F\ow of data

< . 2

End consumers of the data






OEBPS/Images/CH01_F07_Scott4.png
Internet of Things
Water meter events

(((T))) S

own IOT example
in chapter 3!

=

Door alarm sensor

() /,

Temperature When sensors or

gauge reading beacons get a Wi-Fi or
cellular signal, they’ll
report their events,

which might be a lot!

Kafka brokers

|
Your Kafka cluster is
designed to work well
with lots of data and
small messages.





OEBPS/Images/CH06_F04_Scott4.png
Broker 3 fails and broker 2
becomes the new leader.

Broker 1 reads from broker 2

Broker 1 Broker 2 ke
 New leader for
Followsr: ction_helloword LR
Partition 2 Partition 2 o

Broker 2 fetcps from leader

Broker 1 fetcjis from leader

1

ISR





OEBPS/Images/CH04_F02_Scott4.png
HTML form

User
Application generates email
Data format
I
] SMTP protocol
to:
Received Data stored in mail server
by“e"’e like Microsoft Exchange
MIME
version:
User access of data
‘with email client or ...

L

Manual data extraction

Data extraction with scripts
. L with copy and paste






OEBPS/Images/CH03_F04_Scott4.png
Kafka brokers

Hadoop HDFS

Sensor trend events by stage
go into Kafka. These events —
can be moved to permanent

storage for analysis. ((((O ))))

e

Processstep1  Processstep2  Process step 3





OEBPS/Images/CH01_F06_Scott4.png
al central point

for all of the server logs and stores
that information on the brokers.

/

v

Kafka in Action
Kafka cluster

=

Various server logs are
gathered into Kafka.

/

Kafka serves the aggregate view

to each application (assuming each
application is part of its own group).





OEBPS/Images/CH04_F01_Scott4.png
Producer clients

We will focus.

Examples
on our alert - Dt 2 Datain
producers in Gl (to partition)
this chapter. oler e

+ Browserfuser web events

+ Logs

Messages can be replayed

from the beginning of the — Replay
log and consumed again.
Consumer clients
Examples Data out
« HDFs (from partition)
-s3 [N
- Web applications
- Metrics

« Analytics engines

JVM application-message broker

Kafka core

S page cache (memory) |

Flushed to disk

Topic

Partition 0

of|1[2(3]|a

« Logs are append only.

- New entries added to the end.

* No database storage, just disk.

« Each log is made up of entries
labeled with offset numbers.

ZooKeeper ensemble

Message brokers (cluster)

'\ 4
ZooKeeper used for One of the brokers
distributed configuration will be a controller.

and management

©)

Expanded





OEBPS/Images/CH05_F09_Scott4.png
Range RoundRobin

Topic with 7 partitions Topic with 7 partitions

112 |3|4|5]|6]7
B

L1
Client 1

i [ client2 Client 3
(1,2,3) (4,5) 6,7)

] t i
Client 2 Client 3
(2,5) (3.6)

2 3 4 5 6 7
T H

Client 1
(1.4,7)

|






OEBPS/Images/CH06_F02_Scott4.png
Connecting to localhost:2181
Welcome to ZooKeeper!
Jline support is disabled

WATCHEI

WatchedEvent state:SyncConnected type:None path:null
get /controller
{"version":1,"brokerid":@, "timestamp" : "1540874653577"}

czxid = ox2f
ctime = Mon Oct 29 23:34:13 COT 2018
mZxid = Ox2f
mtime = Mon Oct 29 23:34:13 CDT 2018
pZxid = ex2f

cversion = @

dataVersion = @

aclversion = @

ephemeralOuner = x166c33ff2650000
datalength = 54

nunChildren = @





OEBPS/Images/CH01_F05_Scott4.png
If a message from a producer
fails or is not acknowledged,
the producer resends the
message.

The broker only
allows one message.
|

|
v
=

X

\

Consumers only
see the message
once.

There's a lot more to exactly-once.
semantics that we'll discuss later.






OEBPS/Images/CH05_F08_Scott4.png
“Two consumers reading a 3-partition
This consumer reads one Kinaction_alert topic would have This consumer reads two
section of the total data. 'one consumer reading 2 partitions. sections of the total data.

Java consumer Java consumer

+poll()
+ subscribe()

+ poll()
+ subscribe()






OEBPS/Images/CH06_F01_Scott4.png
Producer clients

JVM application-message broker

Data in
(to partition)

Like our Examples
kinaction_alert | *Databases
tadticer + 10T events
- Browserluser web events
+Logs
Messages can be replayed

from the beginnii

ing of the —_,

log and consumed again.

Replay

Consumer clients

Like our
kinaction_alert
consumer

Examples
« HDFS
-s3
*+ Web applications
* Metrics
« Analytics engines

Data out

(from partition)

Kafka core

0S page cache (memory) |

Flushed to disk

Topic.

Partition 0

of|1[2(3]|4

« Logs are append only.

« New entries added to the end.

* No database storage, just disk.

« Each log is made up of entries
labeled with offset numbers.

ZooKeeper ensemble

Message brokers (cluster)

\
ZooKeeper used for

One of the brokers

distributed configuration will be a controller.

and management

©)

Expanded





