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KapkoBog — 4+ net

— Korgaa Bcé nowno no Kagke
(JPoint 2019)

— Korgaa Bcé nowno no Kagke 2: pasroHaeM npoabtocepoB
(JPoint 2020)
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(DevOops 2019)

— Vostok Hercules: 3 roga goctaBndaem TenemMeTpuo — NOAET HOPMaJbHbIM

(JPoint 2022)



Kadka B KoHType

/ KnactepoB B nNpoje

— Tenemetpus

https://qithub.com/vostok/hercules
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Kadka B KoHType

/ KnactepoB B nNpoje

— Tenemetpus
— K-apxutekTypa

https://www.oreilly.com/radar/questioning-the-lambda-architecture/



https://www.oreilly.com/radar/questioning-the-lambda-architecture/
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/ KnactepoB B nNpoje

— Tenemetpus
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— llUnHa aaHHbIX



Kapka B KoHType

/ KnactepoB B nNpoje

— Tenemetpus

— K-apxuntekTypa

— llUnHa aaHHbIX

— /IHTerpaymoHHasa WrHa



BeeageHune B Apache Kafka
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BeeageHune B Apache Kafka
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Apxntektypa Apache Kafka

— Topic

— Broker

— Producer
— Consumer



Apxutektypa Katka Topic

topic = {partition}

partiton0 (0| 1]|2|3(4]|5

partition 1 011123 (4|5|6|7

partiton2 |0 |[1(2|3|4|5]|6




Apxutektypa Katka Topic

topic = {partition}
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Apxutektypa Katka Topic
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Apxutektypa Katka Topic

topic = {partition}

partition0 |0 |[1(2|3 |4 (5|6

partition 1 011|123 (4|5|6|7]|8

partiton2 (0|12 |34 |5|6]|7




Apxutektypa Katka Topic

topic = {partition}

partiton0 [0|1]|2|3|4|5]|6 offset = 0

partition 1 011|123 (4|5|6|7]|8

partiton2 (0|12 |34 |5|6]|7




Apxutektypa Katka Topic

topic = {partition}

partiton0 |0|1]2|3|4|5]|6 offset = 1

partition 1 011|123 (4|5|6|7]|8

partiton2 (0|12 |34 |5|6]|7




Apxutektypa Katka Topic

topic = {partition}

partiton0 |0 |1]2[|3|4|5]|6 offset = 2

partition 1 011|123 (4|5|6|7]|8

partiton2 (0|12 |34 |5|6]|7




Apxutektypa Katka Topic

topic = {partition}

partiton0 |0 |1]|2|3|4|5]|6 offset = 3

partition 1 011|123 (4|5|6|7]|8

partiton2 (0|12 |34 |5|6]|7




Apxutektypa Katka Topic

partition = {segment}



Apxutektypa Katka Topic

partition = {segment}

01123456789 |..].c|c|{n|e].r]-.




Apxutektypa Katka Topic

partition = {segment}

011(2|3[4|5([6|7[8[9|..].c|c|n|].r]-.

segment



Apxutektypa Katka Topic

partition = {segment}

0111234 |5[6|7[8[9|..]..||Nn|].i]-

segment



Apxutektypa Katka Topic

partition = {segment}

01123456789 |..].c||n|e]n]-

segment



Apxutektypa Katka Topic

partition = {segment}

011(2|3[4|5|[6|7[8[9|..].||n|.].]-.

base offset



Apxutektypa Katka Topic

partition = {segment}

retention.bytes=-1
retention.ms=604800000
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Apxutektypa Katka Topic

partition = {segment}

retention.bytes=-1
retention.ms=604800000



Apxutektypa Katka Topic

segment = (base_offset, data, index, timeindex)

0000000VV1234567890. 1log
000000V 1234567890. index
00000000V01234567890.timeindex



Apxutektypa Katka Topic

segment = (base_offset, data, index, timeindex)

00000000001234567890. 1og
00000000001234567890. index
00000000001234567890.timeindex



Apxutektypa Katka Topic

segment = (base_offset, data, index, timeindex)

00000000001234567890. 1og
000000V 1234567890. index
00000000V01234567890.timeindex



Apxutektypa Katka Topic

segment = (base_offset, data, index, timeindex)

00000000001234567890. 1og
000000V 1234567890. index
00000000V01234567890.timeindex

log




Apxutektypa Katka Topic

segment = (base_offset, data, index, timeindex)

0000000VV1234567890. 1log
00000000001234567890. index
00000000V01234567890.timeindex

log Index record = (relative offset, position)




Apxutektypa Katka Topic

segment = (base_offset, data, index, timeindex)

0000000VV1234567890. 1log
00000000001234567890. index
00000000V01234567890.timeindex

log Index record = (relative offset, position)

offset = 1234567890 relative offset = 0

size = 100 position = 0



Apxutektypa Katka Topic

segment = (base_offset, data, index, timeindex)

0000000VV1234567890. 1log
00000000001234567890. index
00000000V01234567890.timeindex

log Index record = (relative offset, position)

offset = 1234567891 relative offset = 1
size = 100 position = 100



Apxutektypa Katka Topic

segment = (base_offset, data, index, timeindex)

0000000VV1234567890. 1log
00000000001234567890. index
00000000V01234567890.timeindex

log Index record = (relative offset, position)

offset = 1234567892 relative offset = 2
size = 50 position = 200



Apxutektypa Katka Topic

segment = (base_offset, data, index, timeindex)

0000000VV1234567890. 1log
00000000001234567890. index
00000000V01234567890.timeindex

log Index record = (relative offset, position)

offset = 1234567893 relative offset = 3
size = 150 position = 250



Apxutektypa Katka Topic

segment = (base_offset, data, index, timeindex)

0000000VV1234567890. 1log
000000V 1234567890. index
00000000001234567890.timeindex



Apxutektypa Katka Topic

BbiBOAbI

— Tonnk pa3buT Ha NnapTMUnm

— lMapTnummn XxpaHATCa Ha ANCKe

— [laHHble yaanaroTca Anbo no BpeMeHU, Ambo no pasmepy
— CoobuieHne MoxHo bbicTpo HanTtu no ero Offset



ApxutekTtypa Kafka Broker

cluster = {broker}
broker 1 broker 2 broker 3




ApxutekTtypa Kafka Broker

Controller — koopanHupyet paboty Knactepa
broker 1 broker 2 broker 3




ApxutekTtypa Kafka Broker

topic = {partition}
broker 1

partition 0

broker 2

broker 3

partition 1

partition 2

partition 3
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replication factor = 3

broker 1

ApxutekTtypa Kafka Broker

broker 2
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broker 3

partition 0
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partition 2
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partition 3

partition 2

partition 3

partition 3
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[lobasneHune partition

broker 1

ApxutekTtypa Kafka Broker

broker 2

partition 0

broker 3

partition 0

partition 1

partition 0
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partition 2
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partition 3

partition 2
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partition 4

partition 3

partition 4

partition 4
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broker 1

ApxutekTtypa Kafka Broker

broker 1 — leader ana partition 0.
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partition 4

leader
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broker 1

ApxutekTtypa Kafka Broker

broker 2 — leader ana partition 1
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leader
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broker 1

ApxutekTtypa Kafka Broker

broker 3 — leader ana partition 2
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broker 1

ApxutekTtypa Kafka Broker

broker 3 — leader ana partition 3
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broker 1

ApxutekTtypa Kafka Broker

broker 2 — leader ana partition 4
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broker 1

ApxutekTtypa Kafka Broker

broker 2

partition 0

Penankaymsa c audepa Ha pgpyrue 6pokepsl (ghosnosepel)
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ApxutekTtypa Kafka Broker

ISR (in sync replica) — pensuka, CNHXPOHU3MPOBaHHAA C JIUdepom

broker 1 broker 2 broker 3
partition O partition O partition O leader
partition 1 < partition 1 » partition 1 ISR
partition 2 partition 2 partition 2
partition 3 partition 3 partition 3
partition 4 partition 4 partition 4




broker 1

ApxutekTtypa Kafka Broker

Bce penavkn CMHXPOHN3NPOBaHDI
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broker 1

ApxutekTtypa Kafka Broker

HepoctynHocCTb iudepa y partition 2

broker 2
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ISR
failed



broker 1

ApxutekTtypa Kafka Broker

broker 2

partition 0

Boibop HOBOro siudepa B Cnyyae HEZOCTYMHOCTM

broker 3
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leader
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broker 1

ApxutekTtypa Kafka Broker

Penavkauunsa ¢ HoBoro siudepa
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ApxutekTtypa Kafka Broker
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ApxutekTtypa Kafka Broker
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ApxutekTtypa Kafka Broker
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broker 1

ApxutekTtypa Kafka Broker

[lepebanaHcnposka sudepos
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ApxutekTtypa Kafka Broker

BbiBOAbI

— Y kaxxaown naptmunm ceoun Jlnaep

— CoobueHuna nuwyTca B Jlnaepa

— [aHHble penanumpyroTca Mexxay bpokepamu
— ABTOMaTMYeCcKMn GennoBep ANLepcTBa



NET Kafka Client

-----------------------------

" Application

NET Client

—————————————————————————————

Broker




NET Kafka Client

Bepcua 1.8.2

— .NE
— .NE

" Framework 4.5.1+
" Core 1.0+

— .NE

" Standard 1.3+



NET Kafka Client

Bepcua 1.8.2

— NET Framework 4.5.1+
— .NET Core 1.0+

— NET Standard 1.3+

Bce npumepbl gna goknaga 3anyckanmcb Ha .NET 6.0 (Mac OS)



NET Kafka Producer



NET Kafka Producer

new Message<TKey, TValue> A
Key = key,
Value = value

72



NET Kafka Producer

new Message<TKey, TValue> A
Key = key,
Value = value
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NET Kafka Producer

new Message<TKey, TValue> A
Key = key,
Value = value
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NET Kafka Producer

new Message<Guid, TValue> A
Key = guid,
Value = value
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NET Kafka Producer

new Message<Null, TValue> {
Value = value
I3
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NET Kafka Producer

new Message<Null, TValue> {
Value = value
}

77



NET Kafka Producer

public enum Partitioner

{

Random,
Consistent,
ConsistentRandom,
Murmur?2,
Murmur2Random
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NET Kafka Producer

public enum Partitioner

{

Random,
Consistent,
ConsistentRandom,
Murmur?2,
Murmur2Random
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NET Kafka Producer

public enum Partitioner
{
Random,
Consistent,
ConsistentRandom,
Murmur?2,
Murmur2Random

CRC32(Message.Key) — naptuynsa
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NET Kafka Producer

public enum Partitioner
{
Random,
Consistent,
ConsistentRandom,

Murmur?2,
Murmur2Random

Bce coobuenmns ¢ Key == null
pacnpeaensaroTca nNo NapTmumam
PaBHOMEPHO
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NET Kafka Producer

public enum Partitioner

{

Random,
Consistent,
ConsistentRandom,
Murmur?2,
Murmur2Random
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NET Kafka Producer

public enum Partitioner
{
Random,
Consistent,
ConsistentRandom,
Murmur?2,
Murmur2Random

Bce coobuenmns ¢ Key == null
nonagyT B O4Hy naptmymto!
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NET Kafka Producer

public enum Partitioner

{

Random,
Consistent,
ConsistentRandom,
Murmur?2,
Murmur2Random
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NET Kafka Producer

public enum Partitioner
{
Random,
Consistent,
ConsistentRandom,
Murmur?2,
Murmur2Random

Anroputm MurMur?2
119 COBMEeCTMMOCTMK ¢ Java

85



NET Kafka Producer

public enum Partitioner

{

Random,
Consistent,
ConsistentRandom,
Murmur?2,
Murmur2Random
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NET Kafka Producer

public enum Partitioner
{
Random,
Consistent,
ConsistentRandom,

Murmur?2,
Murmur2Random

Bce coobueHna paBHOMEPHO
pacnpeaensaroTca No NapTUMUnam

87



NET Kafka Producer

// ...
await producer.ProduceAsync/(

topic,
new Message<Null, string> {
Value = value
)
[/ s
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NET Kafka Producer

// ...
await producer.ProduceAsync/(
topic,
new Message<Null, string> {
Value = value
F);
// ...

38
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NET Kafka Producer

[/
var task = producer.ProduceAsync/(

topic,

new Message<Null, string> {
Value = value

)

90



NET Kafka Producer

task.ContinueWith(task =>

{
if (task.IsFaulted)

Console.WriteLine("Failed"):
else

{

+
r);

/] s
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NET Kafka Producer

// .
producer.Produce(

topic,

new Message<Null, string> {
Value = value

|

callback):

92



NET Kafka Producer

// .
producer.Produce(

topic,

new Message<Null, string> {
Value = value

|

callback):
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NET Kafka Producer

private static void callback(
DeliveryReport<Null, string> result)
{

if (result.Error.IsError)
Console.WriteLine("Failed"):
else

{
}

/] s
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NET Kafka Producer

ProduceAsync vs Produce



NET Kafka Producer



NET Kafka Producer

public enum Acks : 1int

{

None = 0,
Leader = 1,
All = -1
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NET Kafka Producer

public enum Acks : 1int

{

None = 0,
Leader = 1,
ALl = -1
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NET Kafka Producer

public enum Acks : 1int

{

None = 0,
Leader = 1,
All = -1
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NET Kafka Producer

public enum Acks : 1int

{
None = 0,
Leader = 1,
ALl = -1

100



NET Kafka Producer

replica O 011123 (4|5|6(7]|8

replica 1 011|123 (4|5|6|7]|8

replica 2 011123 (4|5|6|7]|8




NET Kafka Producer

replica O 0|11(2|3(4|5|6|7]|8 leader

replica 1 011|123 (4|5|6|7]|8

replica 2 011123 (4|5|6|7]|8




NET Kafka Producer

replica O 0|11(2|3(4|5|6|7]|8 leader

replica 1 0|11(2|3(4|5|6|7]|8 ISR

replica 2 0|11(2|3(4|5|6|7]|8 ISR




NET Kafka Producer

replica O 011123 (4|5|6(7]|8

replica 1 011|123 (4|5|6|7]|8

replica 2 011123 (4|5|6|7]|8




NET Kafka Producer

replica0  [o]1]2]3]4]5]6]7][8] 9}

replica 1 011|123 (4|5|6|7]|8

replica 2 011123 (4|5|6|7]|8




NET Kafka Producer

replica0  |0]1]2]3]4]5]6]7]8]9:

replica 1 011|123 (4|5|6|7]|8

replica 2 011123 (4|5|6|7]|8

Acks = None



NET Kafka Producer

replica0  [o]1]2]3]4]5]6]7][8] 9}

replica 1 011|123 (4|5|6|7]|8

replica 2 011123 (4|5|6|7]|8

Acks = Leader



NET Kafka Producer

nMcu
replica O 011(23[4|5|6|7|8]|9 < O i) npouecc 3a
ycrelHasa 3anmcb

replica 1 0|1|12|3|4|5|6|7|8 Acks = Leader

replica 2 O11(23[4|5|6|7]8




NET Kafka Producer

Ncu
replica O 0111234567819 O i1 npouecc 3an
ycrneLHas 3anmncb

replica 1 0|1|12|3|4|5|6|7|8 Acks = Leader

replica 2 O11(23[4|5|6|7]8




NET Kafka Producer

Ncu
replica O 0111234567819 O i1 npouecc 3an
ycrneLHas 3anmncb

replica 1 o[1]2]3]4]5]6]7]8]0: Acks = Leader

replica 2 ol1]2]3]4]s5]6]7]8]9]




NET Kafka Producer

|| npouecc 3anuncy
replica O 0|1(2|3(4|5(6|7|8]|9 O - 1o
ycrewiHas 3anmuceb

replicat  [o[1]2]3]4]5]6]7]8]9: Acks = All

replica2  [o[1]2]3]4]5]6]7]8]9:




NET Kafka Producer

EF“_E rnpouecc 3arnncm
replica 0 0|1]2|3|4|5|6|7|8|9 O - 1o
ycnewHaa 3arnncb

replica 1 0O|112(3[|4|5|6|7[8]9 Acks = All

eplicaz [o]1]2]3]4]5]6[7]8]9]




NET Kafka Producer

é“__i npouecc 3arnmcum
replica0 [o]1]2]3]4]5]6]7]8]9le O - POk
yCI'IeLLIHaﬂ 3dlMnCb

replica 1 0O|112(3[|4|5|6|7[8]9 Acks = All

replica 2 011234 |5|6|7]|89




NET Kafka Producer

Ncu
replica O 0111234567819 O i1 npouecc 3an
ycrneLHas 3anmncb

replica 1 0O|112(3[|4|5|6|7[8]9 Acks = All

replica 2 011234 |5|6|7]|89




NET Kafka Producer

Ncu
replica O 0111234567819 O i1 npouecc 3an
ycrneLHas 3anmncb

replica 1 0O|112(3[|4|5|6|7[8]9 Acks = All

replica 2 011234 |5|6|7]|89




NET Kafka Producer

Topic config: min.insync.replicas = 2

replica 0 ol1121314l5]l6!7]8 O |} Mpouecc 3anmcy
ycrewHas 3anuncb

replica 1 0|1|12|3|4|5|6|7|8 Acks = All

replica 2 011123 (4|5|6|7]|8




NET Kafka Producer

Topic config: min.insync.replicas = 2

replica 0 ol1121314l5]l6!7]8 O |} Mpouecc 3anmcy
ycrewHas 3anuncb

replica 1 0|1|12|3|4|5|6|7|8 Acks = All

HEAOCTYMNMHOCTb

replica 2 WA B AN S




NET Kafka Producer

Topic config: min.insync.replicas = 2

replica O 0|1]12|3|4|5|6|7]8 9~ O | 1 npouecc 3anuncu
ycrneLHas 3anmncb

replica 1 0|1|12|3|4|5|6|7|8 Acks = All

HEAOCTYMNMHOCTb

replica 2 WA B AN S




NET Kafka Producer

Topic config: min.insync.replicas = 2

replica 0 ol11213l4als5l6|7]8]9 | O |} Mpouecc 3anmcy
ycrewHas 3anuncb

replica 1 0|1|12|3|4|5|6|7|8 Acks = All

HEAOCTYMNMHOCTb

replica 2 WA B AN S




NET Kafka Producer

Topic config: min.insync.replicas = 2

replica 0 ol11213l4als5l6|7]8]9 | O |} Mpouecc 3anmcy
ycrewHas 3anuncb

replica 1 ol1]2]3]4]s5]6]7]8]9] Acks = All

HEAOCTYMNMHOCTb

replica 2 QN AAN2H 344454V 61718




NET Kafka Producer
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public enum CompressionType

{

None,
Gzip,
Snappy,
Lz4,
/std
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BbiBOAbI

— Producer BbibupaeT naptuymto ana coOobLLEeHNS

— Producer onpegenset ypoBeHb rapaHTUn J0CTaBKU
— B Producer MOXXHO THOHUTb NPOU3BOAUTENBHOCTD
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Build();
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ConsumeResult<string, string> result =
consumer.Consume(5.Seconds()):

if (result != null)
{

consumer.Commit(result):
process(result);
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consumer.Commit(result);
process(result); mostly once
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ConsumeResult<string, string> result =
consumer.Consume(5.Seconds()):

if (result != null)
{

process(result);
consumer.Commit(result):

177



NET Kafka Consumer

ConsumeResult<string, string> result =
consumer.Consume(5.Seconds()):

if (result !'= null)
{ at least once
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ConsumeResult<string, string> result =
consumer.Consume(5.Seconds()):

if (result != null)
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ConsumeResult<string, string> result =
consumer.Consume(5.Seconds()):

if (result != null)
{

process(result);
consumer.StoreOffset(result);
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ConsumeResult<string, string> result =
consumer.Consume(5.Seconds()):

EnableAutoCommit=true
. |
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process(result);
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ConsumeResult<string, string> result =
consumer.Consume(5.Seconds()):

EnableAutoCommit=true
. |
%f (result != null) AutoCommitintervalMs=5000
EnableAutoOffsetStore=true
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cnej. cooblleHue

NMPOYNTAHO

-, Kakoe coobuieHne untatb caeayrowmm,
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public enum AutoOffsetReset

{
Latest = 0,

Earliest = 1,
Error = 2
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BbiBOAbI

— "Smart” Consumer

— Consumer nonant Kapky

— Consumer oTBeYyaeT 3a rapaHTno 06paboTku

— ABTOMaTmnyeckmn pemnosep B Consumer-rpynne

— HezaBuncmmas obpabotka pasHbiMmn Consumer-rpynnamMm
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Koraa Apache Kafka ¢

— A-apxuTekTtypa n K-apxutektypa

— CtpumMunHr BOJIbLLUNX gaHHbIX

— MHuoro knanenTtoB (Producer n Consumer)
— TpebyeTca kpaTHOe MaclwTabupoBaHme
— BenocmnnepoctpoeHue



Yero Het B Kafka n3 kopobku

— OTN0XEeHHble coobLeHuns
— DLQ

— AMQP / MQTT

— TTL Ha coobLieHne

— QOuepegmn ¢ npuopuTeTamm
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A 4TO ecTb eLe?

— RabbitMQ Streams https://www.rabbitmg.com/streams.html
— Apache Pulsar https://pulsar.apache.org
— Apache RocketMQ https://rocketmg.apache.org
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Kafka Streams ana .NET

Streamiz.Kafka.Net
— https://github.com/LGouellec/katka-streams-dotnet
— https://lgouellec.github.io/kafka-streams-dotnet/
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