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PacnpeaeneHHble N3MeHeHA

- bnokunpyrouime
- Hebaokmpyrolime (OTNOXEHHbIE)
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Topics and partitions

Topic "topicName”

PartitionO | O | 1T | 2 |3 | 4|56 789|101 f12}13

Partition1 | O | 1 | 2 | 3 |4 |5|6]| 7] 8} 9

| Message

Writes
Partiton2 | O | 1T | 2 | 314|516 7|8 9110} 1

Partition3 | O | 1 | 2 |3 |4 |56 7891011} 12

Kafka. The Definitive Guide by Neha Narkhede, Gwen Shapira, and Todd Palino (O'Reilly).




Producers and consumers

Topic "topicName” Consumer

.. Group
Partition0 | O | T | 2 |3 |4 ]|516 |7 8191011213 ro--s=o-- ;
| |
: ConsumerO':
partition1 | 0 | 1|23 als|e6]7 810 i i
| |
3 : Consumer 1 ' i
Partition2 | O | 1T | 2 | 3 |4 |56 |7 |89 10N : :
| |
J : Consumer2| i
Partiton3 | O | T | 2 |3 4|56 7 1189/ [10]1}12 O 4

Kafka. The Definitive Guide by Neha Narkhede, Gwen Shapira, and Todd Palino (O'Reilly).
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Producers

When successful,
return Metadata

ProducerRecord

Topic

[Partition]

If can't retry,

[Key]

Value

throw exception

Serializer

v

Partitioner

v

v

TopicA
Partition 0

Batch 0
Batch 1
Batch 2

TopicB
Partition 1

Batch 0
Batch 1
Batch 2

-——— - ——— - —— - —————— ——— —

Kafka Broker

e o e - - - ————————————————

Kafka. The Definitive Guide by Neha Narkhede, Gwen Shapira, and Todd Palino (O'Reilly).
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Producers

ProducerRecord
Topic
[Partition]

Kafka. The Definitive Guide by Neha Narkhede, Gwen Shapira, and Todd Palino (O'Reilly).
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Proaucers

A vy \:
When successful, | | If can't retry, Serializer !
return Metadata | throw exception :
! I
| Partitioner !
! [

|
: Topic A TopicB |
| Partition 0 Partition 1 !

I
: Batch 0 Batch 0 :
: Batch 1 Batch 1 i
! Batch 2 Batch 2 :
|
/

Kafka. The Definitive Guide by Neha Narkhede, Gwen Shapira, and Todd Palino (O'Reilly).



Producers

Kafka. The Definitive Guide by Neha Narkhede, Gwen Shapira, and Todd Palino (O'Reilly).
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Producers

TopicA TopicB
' Partition 0 Partition 1

Batch 0 Batch 0

Batch 1 Batch 1
Batch 2 Batch 2

Kafka. The Definitive Guide by Neha Narkhede, Gwen Shapira, and Todd Palino (O'Reilly).



Producers

Kafka Broker

~

Kafka. The Definitive Guide by Neha Narkhede, Gwen Shapira, and Todd Palino (O'Reilly).

32



consumers and consumer groups

Consumer Group 1

artiiont
Partition 1

Partition 2
Partition 3

Kafka. The Definitive Guide by Neha Narkhede, Gwen Shapira, and Todd Palino (O'Reilly).
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consumers and consumer groups

TopicT1 Consumer Group 1

artiiont
Partition 1 Consumer 2

Partition 2

Partition 3

Kafka. The Definitive Guide by Neha Narkhede, Gwen Shapira, and Todd Palino (O'Reilly).
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consumers and consumer groups

Consumer Group 1

artiiont
Partition 1

Partition 2
artiion3

Kafka. The Definitive Guide by Neha Narkhede, Gwen Shapira, and Todd Palino (O'Reilly).
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consumers and consumer groups

TopicT1 Consumer Group 1
Partition 0
Partition 1 Consumer 2
Partition 2 Consumer 3

‘ Consumer 5 l

Kafka. The Definitive Guide by Neha Narkhede, Gwen Shapira, and Todd Palino (O'Reilly).
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consumers and consumer groups

TopicT1 Consumer Group 1

Consumer 1

Partition 0

Partition 1 —»! (Consumer 2

Partition 2 Consumer 3

Partition 3 —»| Consumer4

[

Consumer 1

Consumer 2

Kafka. The Definitive Guide by Neha Narkhede, Gwen Shapira, and Todd Palino (O'Reilly).
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Offsets and commits

Topic "topicName" Consumer

PartitionO | O | T | 2 | 3 |4 5|6 | 7|89 |10111]12}13 Pm———————

Partiton1T | O | 1 | 2 | 3 | 4 |56 1|7 81! 9

Partition2 | O | 1 | 2 | 3 | 4|56 |7 |89 ]|10;}11

Partition3 | O | 1 | 2 | 3 | 4| 5|6 | 7|89 |10]11}12 e

Kafka. The Definitive Guide by Neha Narkhede, Gwen Shapira, and Todd Palino (O'Reilly).



Katka .NET Client

- Obeptka Hag C-6mbanotekon 1librdkafka
- PeannsoBaHo noamHoxectBso API (open source)

- lcnonb3yeT managed 1 unmanaged rnamaTb U
OTOKM

-xplat, NET Core
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Katka .NET Producer

¥ar config = new Dictionary<string, object>

"bootstrap.servers”, brokerEndpoints },
"api.version.request"”, true },

"default.topic.config”,
new Dictionary<string, object>

{

{ "message.timeout.ms” 5@0@1}}
}

"request.required.acks", -

};}
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Kaftka .NET Producer

var config = new Dictionary<string, object>

{
"bootstrap.servers”, brokerEndpoints },
"api.version.request"”", true },

"default.topic.config”,
new Dictionary<string, object>

{

E "message.timeout.ms", 5000 }
) "request.required.acks", -1 }

};}

var producer = new Producer<Null, string>§ . o .
config, new NullSerializer(), new StringSerializer(Encoding.UTF8));
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Kaftka .NET Producer

var config = new Dictionary<string, object>

{
"bootstrap.servers”, brokerEndpoints },
"api.version.request"”", true },

"default.topic.config”,
new Dictionary<string, object>

{

E "message.timeout.ms", 5000 }
) "request.required.acks", -1 }

};}

var producer ew Producer<Null, string>( o .
config, - tringSerializer(Encoding.UTF8));
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Kaftka .NET Producer

¥ar config = new Dictionary<string, object>
"bootstrap.servers”, brokerEndpoints },
"api.version.request"”", true },
"default.topic.config”,
?ew Dictionary<string, object>
E "message.timeout.ms", 5000 }
"request.required.acks", -1 }

¥

¥

s

Ve

A ) o ~—— ‘ *ThE >

"\ config, new NullSerializeF(), new StringSerializer(Encoding.UTF8));
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Kaftka .NET Producer

var config = new Dictionary<string, object>

{

"bootstrap.servers”, brokerEndpoints },
"api.version.request"”", true },
"default.topic.config”,

?ew Dictionary<string, object>
E "message.timeout.ms", 5000 }
"request.required.acks", -1 }

}
};}

var producer = new Producer<Null, string>( o .
config, new NullSerializer(), new StringSerializer(Encoding.UTF8));

var message = await producer.ProduceAsync(topic, null, value, partition);
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Kaftka .NET Producer

var config = new Dictionary<string, object>

{
"bootstrap.servers”, brokerEndpoints },
"api.version.request"”", true },
"default.topic.config”,
?ew Dictionary<string, object>
- e.timequt.ngr
: "request.requ1red.acks", -1
}
}s

var producer = new Producer<Null, string>( o .
config, new NullSerializer(), new StringSerializer(Encoding.UTF8));

var message = await producer.ProduceAsync(topic, null, value, partition);

46



Kaftka .NET Producer

var config = new Dictionary<string, object>

{

"bootstrap.servers”, brokerEndpoints },
"api.version.request"”", true },
"default.topic.config”,

?ew Dictionary<string, object>
E "message.timeout.ms", 5000 }
"request.required.acks", -1 }

}
};}

var producer = new Producer<Null, string>( o .
config, new NullSerializer(), new StringSerializer(Encoding.UTF8));

var message = await producer.ProduceAsync(topic, null, value,_par&itiOn);
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Katka NET Consumer



{

Katka NET Consumer

var config = new Dictionary<string, object>

apil.version. request true
"group.id", 'strln Is?gllOrEmpty(groupId)
érou

uid.NewGuid().ToString() 1},
"enable.auto. commlt false },

{ "bootstrap.servers”, brokerkEndpoints },

"default.topic. conflg
new Dictionary<string, object>

{
¥

{ "auto.offset.reset", "beginning" }

¥

s
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Katka NET Consumer

var config = new Dictionary<string, object>

{

; "bootstrap servers", brokerEodogis
‘ o AV L[S rue
I group.ld", 'strln Is?gllOrEmpty(groupId)
| rou
: éu1d NewGuid().ToString() 1},
i BT 0 oumlt false

"default.topic.config”,
new Dictionary<string, object>

{ { "auto.offset.reset", "beginning" }

}
};}
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Katka NET Consumer

var config = new Dictionary<string, object>

{

"api.version.request"”, true },
"group.id", !string.IsNullOrEmpty(groupld)
? groupld
—Guid.NewGui .ToString() 1},
cenable .auto.commit”, false },

"default.topic.config”,
new Dictionary<string, object>

{
}

{ "bootstrap.servers", brokerEndpoints },

{ "auto.offset.reset", "beginning" }

};}
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Katka NET Consumer

var config = new Dictionary<string, object>

{

apl.version. request true },

{ "bootstrap.servers”, brokerEndpoints },
"group.id", 'strln IsNullOPEmpty(groupId)

"enab false },

"default.topic.config”,
new Dictionary<string, object>

{

{ "auto.offset.reset", "beginning" }

s

érou
uid.NewGuid().ToString() 1},

52



Katka NET Consumer

var config = new Dictionary<string, object>

{

apl.version. request true },
"group.id", 'strln Is?ullOPEmpty(groupId)
érou

uid.NewGuid().ToString() 1},
"enable.auto. commlt false },

{ "bootstrap.servers”, brokerEndpoints },

"default.topic. conflg
new Dictionary<string, object>

{
}

{ "auto.offset.reset", "beginning" }

}
}s
var consumer = new_ Consumer<Null strin§> . o .
config, new NullDeserlallzer(ﬁ, new StringDeserializer(Encoding.UTF8));

53



Batched Katka Consumer Wrapper



var consumer = new Consumer<Null, string>(
config, new NullDeserializer(), new StringDeserializer(Encoding.UTF8));
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var consumer = new Consumer<Null, string>(
config, new NullDeserializer(), new StringDeserializer(Encoding.UTF8));

var messages = new List<Message<Null, string>>();
var iskEof = false;
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var consumer = new Consumer<Null, string>(
config, new NullDeserializer(), new StringDeserializer(Encoding.UTF8));

var messages = new List<Message<Null, string>>();
var iskEof = false;

void OnMessage(object sender, Message<Null, string> message) =>
messages.Add(message);

void OnEof(object sender, TopicPartitionOffset offset) => isEof = true;
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var consumer = new Consumer<Null, string>(
config, new NullDeserializer(), new StringDeserializer(Encoding.UTF8));

var messages = new List<Message<Null, string>>();
var iskEof = false;

void OnMessage(object sender, Message<Null, string> message) =>
messages.Add(message);

void OnEof(object sender, TopicPartitionOffset offset) => isEof = true;

consumer.OnMessage += OnMessage;
consumer.OnPartitionEOF += OnEof;
consumer.Subscribe(topics);
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var consumer = new Consumer<Null, string>(
config, new NullDeserializer(), new StringDeserializer(Encoding.UTF8));

var messages = new List<Message<Null, string>>();
var iskEof = false;

void OnMessage(object sender, Message<Null, string> message) =>
messages.Add(message);

void OnEof(object sender, TopicPartitionOffset offset) => isEof = true;

consumer.OnMessage += OnMessage;
consumer.OnPartitionEOF += OnEof;
consumer.Subscribe(topics);

while (messages.Count < batchSize && !isEof &&
lcancellationToken.IsCancellationRequested)
{

¥

consumer.Poll(TimeSpan.FromMilliseconds(100));
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var consumer = new Consumer<Null, string>(
config, new NullDeserializer(), new StringDeserializer(Encoding.UTF8));

var messages = new List<Message<Null, string>>();
var iskEof = false;

void OnMessage(object sender, Message<Null, string> message) =>
messages.Add(message);

void OnEof(object sender, TopicPartitionOffset offset) => isEof = true;

consumer.OnMessage += OnMessage;
consumer.OnPartitionEOF += OnEof;
consumer.Subscribe(topics);

while (messages.Count < batchSize && !isEof &&
lcancellationToken.IsCancellationRequested)
{

¥

consumer.Unsubscribe(topics);

consumer.Poll(TimeSpan.FromMilliseconds(100));
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var consumerWrapper = new ConsumerWrapper(brokerEndpoints, groupld);
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var consumerWrapper = new ConsumerWrapper(brokerEndpoints ¢ groupId);
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var consumerWrapper = new ConsumerWrapper(brokerEndpoints, groupld);
while (!cancellationToken.IsCancellationRequested)

{

var messages = consumerWrapper.Consume(
topics, batchSize, cancellationToken);
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var consumerWrapper = new ConsumerWrapper(brokerEndpoints, groupld);
while (!cancellationToken.IsCancellationRequested)

{
var messages =& ,
&\ippics, batchSize, cancellationToken);
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var consumerWrapper = new ConsumerWrapper(brokerEndpoints, groupld);
while (!cancellationToken.IsCancellationRequested)

{

var messages = consumerWrapper.Consume(

topics, batchSize, cancellationToken);
foreach (var message in messages)

{

Console.WritelLine(
$"{message.Topic}/{message.Partition} @" +
$"{message.Offset}: '{message.Value}'");

}
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var consumerWrapper = new ConsumerWrapper(brokerEndpoints, groupld);
while (!cancellationToken.IsCancellationRequested)

var messages = consumerWrapper.Consume(

topics, batchSize, cancellationToken);
foreach (var message in messages)

{

Console.WritelLine(
$"{message.Topic}/{message.Partition} @" +
$"{message.Offset}: '{message.Value}'");

await consumerWrapper.CommitAsync(message);

}
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Katka + Docker + .NET Core



More challenges

- Jlerko HanmcaTb HeENpPaBMIbHO
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More challenges
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More challenges

- Jlerko HanucaTb Hernpas

-Yactble nepebanaHcMpoBK
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Reactive

Extensions
(Rx)




Pull-moaens

public interface IEnumerable

{
¥

IEnumerator GetEnumerator();

public interface IEnumerator

{
bool MoveNext();
object Current { get; }

void Reset();

¥

/3



Push-moaens

public interface IObservable<out T>

{
¥

IDisposable Subscribe(IObserver<T> observer);

public interface IObserver<in T>

{
void OnCompleted();

void OnError(Exception error);

void OnNext(T value);

¥
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Rx Katka Consumer Wrapper



void OnMessage(object sender, Message<Null, string> message) =>
messages.Add(message);

void OnEof(object sender, TopicPartitionOffset offset) => iskEof = true;

consumer.OnMessage += OnMessage;
consumer.0OnPartitionEOF += OnEof;
consumer.Subscribe(topics);
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IEnumerable<string> topics;

var observable =
Observable.FromEventPattern<Message<Null, string>>(

X =>
consumer.OnMessage += X;
consumer.Subscribe(topics);
}s
X =>
consumer.Unsubscribe();
consumer.OnMessage -= X;

.Select(x => x.EventArgs);



IEnumerable<string> topics;

var observable =
Observable.FromEventPattern<Message<Null, string>>(

X =>
consumer.OnMessage += X;
consumer.Subscribe(topics);
}s
X =>
consumer.Unsubscribe();
consumer.OnMessage -= X;

.Select(x => x.EventArgs);



IEnumerable<string> topics;

var observable =
Observable.FromEventPattern<Message<Null, string>>(

X =>
consumer.OnMessage += X;
consumer.Subscribe(topics);
}s
X =>
consumer.Unsubscribe();
consumer.OnMessage -= X;

.Select(x => x.EventArgs);
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IEnumerable<string> topics;

var observable =

Observable. Fr‘omEventPatter‘(Message<Null, string>>

X =>
consumer.OnMessage += X;
consumer.Subscribe(topics);
}s
X =>

consumer.Unsubscribe();
- omEES—oce -= X;

.Select(x => x.EventArgs);
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IEnumerable<string> topics;

var observable =
Observable.FromEventPattern<Message<Null, string>>(..);

Task.Factory.StartNew(
() =>
{

while (!cancellationToken.IsCancellationRequested)

{

}
}s
cancellationToken,
TaskCreationOptions.LongRunning,

TaskScheduler.Default);

consumer.Poll(TimeSpan.FromMilliseconds(100));
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var observable = consumerWrapper.Consume(token);



@r‘ obser‘vab9= consumerWrapper.Consume(token);
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var observable = consumerWrapper.Consume(token);

var subscription = observable
.Buffer(batchSize)
.Subscribe(
messages =>

{

foreach (var message in messages)

{

Console.WriteLine(message.Value);
consumerhrapper.CommitAsync(message)
.GetAwaiter().GetResult();

})s
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var observable = consumerWrapper.Consume(token);

var s iption = observable
. Buffer‘(batchSizeD
. stribet

messages =>

{
foreach (var message in messages)
{
Console.WriteLine(message.Value);
consumerhrapper.CommitAsync(message)
.GetAwaiter().GetResult();
¥

})s
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var observable = consumerWrapper.Consume(token);

var subscription = observable

‘batchSize)
.Subscribe(g])

messages =>

{
foreach (var message in messages)
{
Console.WriteLine(message.Value);
consumerhrapper.CommitAsync(message)
.GetAwaiter().GetResult();
¥

})s
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var observable = consumerWrapper.Consume(token);

var subscription = observable
.Buffer(batchSize)
.Subscribe(..);

var taskCompletionSource = new TaskCompletionSource<object>();
cancellationToken.Register(
() =>
{
subscription.Dispose();
taskCompletionSource.SetResult(null);

})s
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var observable = consumerWrapper.Consume(token);

var subscription = observable
.Buffer(batchSize)
.Subscribe(..);

var taskCompletionSource = new TaskCompletionSource<object>();
cancellationToken.Register(

() =>

{ -
subscription.Dispose();
;%§kccmpietiunSUurtETSetResult(null);

})s
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var observable = consumerWrapper.Consume(token);

var subscription = observable
.Buffer(batchSize)
.Subscribe(..);

var taskCompletionSource = new TaskCompletionSource<object>();
cancellationToken.Register(
() =>
{

< N . .
< taskCompletionSource. SetResult(null))

})s
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var observable = consumerWrapper.Consume(token);

var subscription = observable
.Buffer(batchSize)
.Subscribe(..);

var taskCompletionSource = new TaskCompletionSource<object>();
cancellationToken.Register(
() =>
{
subscription.Dispose();
taskCompletionSource.SetResult(null);

})s

await taskCompletionSource.Task;
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Kaftka + Rx
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PacnpeseneHHbole M3MeHeHA

High-level API $Scala
(ﬂ Storage AP @
53 Storage @ ceph




PacnpeseneHHbole M3MeHeHA

High-level AP FScala
€Y soagerrr @ @
S3 Storage @ ceph




PacnpeaeneHHble N3MeHeHA

HensmeHaemMocTb (immutability)
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PacnpeaeneHHble N3MeHeHA

HensmeHaemMocTb (immutability)

- BepcroHnpoBaHMe AaHHbIX
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PacnpeaeneHHble N3MeHeHA

HensmeHaemMocTb (immutability)

- Bepc

AOHMPOBAH

e NaHHbIX

- [aHF

ble + CODbIT

A
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N3MEHAEMOCTb (iImmutability)

ePCUOHNPOBAHME AAHHbIX
AHHbIE + CODbBITUA

-

aHHble = cobbITMA (event sourcing)
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High-level AP $Scala

(a Storage API @
53 Storage @ ceph




High-level AP $Scala
(ﬂ Storage API @
53 Storage @ ceph




High-level AP FScala
(ﬂ storage APl @ @
S3 Storage @ ceph




HebnoKkmpyroLwme M3MeHeHUs
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HebnoKkmpyroLwme M3MeHeHUs

High-level API $Scala
Storage API
Q) someerr @
53 Storage @ ceph S




HebnoKkmpyroLwme M3MeHeHUs

High-level API $Scala
(a Storage AP @




HebnoKkmpyroLwme M3MeHeHUs




HebnoKkmpyroLwme M3MeHeHUs

Storage@ ceph



HebnoKkmpyroLwme M3MeHeHUs
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KpaTkmne nTorm

- MUKPOCEPBUCHI HE MOABAAKOTCA CaMM MO cebe
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KpaTkmne ntorm
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caMu Mo cebe
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AKPOCEPBUCHOM

ODNNTOXEHWN SHAYNTESIbHO YCJTOXHAETCH



KpaTkne n1oru

- MUKPOCEPBUCHI HE MOABAAKOTCA CaMM MO cebe

-y_paBﬂel— ne MIMeHEHNAMKM B MKPOCEPBVCHOM
TPVNNOXEHNN SHAUNTESTBHO YCJTIOXKHAETCH

- Apache Katka ynpollaet aCMHXPOHHbIE
B3aMMOAENCTBUA




KpaTkne n1oru

- MUKPOCEPBUCHI HE MOABAAKOTCA CaMM MO cebe

- YnpasaeHme M3MeHeHNAMM B MUKPOCEPBMCHOM

MPUNOXEHUWN 3HAYNTENIBHO YCIOXHAETCA

- Apache Katka ynpollaet aCMHXPOHHbIE
B3aMMOAENCTBUA

- PeakTuBHbIM NOAXOA YOMPAET rpaHMLbl MEXAY
KOMMOHEHTaMM MPUNOKEHMS




| lonesHble CCblINKU

- https://github.com/denisivan@v/dotnext-moscow-201/

- https://github.com/2gis/nuclear-vstore

- https: //customers. Microsoft.com/en-us/story/2qis-
professional-services-asp-net-core
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