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Pazsop cemanmuku ExXactly—once b Apache Kafka

o[lpo Kagpky no=Bbicmpomy
@ O2paHudeHud CMApol CemMAaHMUKU
® oaybademcd b EXactly—once cemanmuky

® Nemy Mbl HOYHUAUCH U Bygywiue YAyYweHud



[Tpo Kagpky no=bbicmpomy

e Kafka pacnpegeaeHHad naamagopma
0bpAbOMKU NOMOKOBOU UHPOPMAULM

e publish
® subscribe

® ProcCess

® store




[Tro Kagpky no=Bbicmpomy

e Katka ganHble opaaHuBobanbl b

MONUKAX Offset

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

® Kakgbll mOnuK COCMOUM U3 NAPMUULL

Partition 1 |0(1|2|3|4|5(6

® ﬂcpmuuuﬂ 3MO PENAUUUPOBAHHDIU AO2

oK COOBLUEHUIM MOXHO NOAYHAMb Partition 2
gocmyn no cmewenuo (offset)



[Tpo Kagpky no=Bbicmpomy

Log Message

Offset Offset
’ / Key
Partition 01123 /4|5|6]|7 Value
\\\\\\\\\\\\\\ Timestamp
Headers




[Tpo Kagpky no=bbicmpomy

QHGPmUU.LM peENAUULPDYIOMCH Partition 1

@ KoAaudecmbo penAuk
HOCMpaubaemc

o[ locae cb0g, penauku Partition 0

nPOMOQOCQ B Augepbl Broker 2
Partition 1




[Tro Kagpky no=Bbicmpomy

o Kauenmbl Kagpku
e Producers 3anucbibaiom ganHble B napmuuuu

e Consumers Yumaiom 3 NAPMUUU






Katka Producer



Partition 0 (Leader)

HEEEEEE
Broker o
Partition 1 (Follower)
HEEEEEE

Producers

Partition 0 (Follower)
Broker .......

Partition 1 (Leader)

2




Partition 0 (Leader)

producers EEEEEEE
Broker
1

) Partition 1 (Follower)
HEEEEEE

Partition 0 (Follower)
o HEEEEEE

Partition 1 (Leader)

2




Partition 0 (Leader)

producers EEEEEEE
Broker
1

) Partition 1 (Follower)
HEEEEEE

' Partition 0 (Follower)
sroker I L

Partition 1 (Leader)

2




Partition 0 (Leader)

HEEEEEEE
Broker ..
Partition 1 (Follower)
HEEEEEE

Producers

Partition 0 (Follower)

sroker (LIRS

Partition 1 (Leader)

2




Partition 0 (Leader)

Producers

Broker ..
Partition 1 (Follower)
| HEEEEEE

Partition 0 (Follower)
sroker L

Partition 1 (Leader)

2




Producers

/

\\\\\\\\\\\\\\\ﬂ Broker
2

Broker
1

Partition 0 (Leader)

H BN

Partition 1 (Follower)

Partition 0 (Follower)

H - EREEE

Partition 1 (Leader)




Partition 0 (Leader)

Producers . 1 .....
1

Partition 1 (Follower)

HE: - I

Partition 0 (Follower)

sroker (AN SRR

Partition 1 (Leader)

HE: - I

2




Partition 0 (Leader)

Producers . . 1 .....
B. ar

Partition 1 (Follower)

HE: - I

Partition 0 (Follower)
sroker R

Partition 1 (Leader)

HE: - I

2




Partition 0 (Leader)

H BN
H'i

Producers

Partition 1 (Follower)

HE: - I

Partition 0 (Leader)

sroker [EEEREEEE R
2

Partition 1 (Leader)

HE: - I




Partition 0 (Leader)

H BN
H'i

Producers

Partition 1 (Follower)

HE: - I

Partition 0 (Leader)
\ Broker . 1 ... > .
2

Partition 1 (Leader)

HE: - I




Partition 0 (Follower)

Producers . 1 .....
1

Partition 1 (Follower)

HE: - I

Partition 0 (Leader)

Broker . ! ... > .
2

Partition 1 (Leader)

HE: - I




Partition 0 (Follower)

012 s 4 s
Partition 1 (Follower)
LR

Producers

Partition 0 (Leader)

Broker . ! ... > .
2

Partition 1 (Leader)

HE: - I




Partition 0 (Leader)

DRIFI I
Broker
1

Partition 1 (Follower)

o - -

Partition 0 (Follower)
0128 45

Broker

2

Partition 1 (Leader)

- - N



Partition 0 (Leader)

o]+ sl s e

1 Partition 1 (Follower)

B - - -

Producers

Broker

Partition 0 (Follower)

ol + s s

Partition 1 (Leader)

G- - E- .

<

\\\\\\\\\\\\\\\$ Broker

2




| lbPomoKoA npoglocepa

Client Broker Log

e A9 3anucu B napmuuw

e Ack o3navaem ycnewHbid
append




| lbPomoKoA npoglocepa

Client Broker Log

\
e AAd 3anucu B napmuuw Produce key=A

e Ack o3navaem ycnewHbid
append




| lbPomoKoA npoglocepa

Client Broker Log

\
. AAq BGHUCU E) nC]PmUU,W Produce key=A Write key=A m
A 0

e Ack o3navaem ycnewHbid
append




| lbPomoKoA npoglocepa

Client Broker Log
\
o Ard 30nucu B napmu ook KD
- A 0
/

Ack

e Ack o3navaem ycnewHbid
append




| lbPomoKoA npoglocepa

Client Broker Log
\
o AAd 3anucu b napmuuwi produce key=A|  ICCHMIRIEES
rite Key= A 0
%

Ack

e Ack o3navaem ycnewHbid
append




| lbPomoKoA npoglocepa

Client Broker Log
\
o Ard 30nucu b napmu rodeeres] - IR
- A 0
%

Ack

® Ack o3nadaem ycnewmblt
Produce key=A
append




| lbPomoKoA npoglocepa

Client Broker Log
\
o A 30NUCU B NAPMUUI [Produce koreR] e epen TN
A 0
4%
Ack A I

® AcK o3naYaem ycnewmbld

Produce key=A

dppend Write key=A




| lbPomoKoA npoglocepa

Client Broker Log
—  key | offset
e AA9 3anucu B NApMUUUU Produce key=A| \\ite key=A | A 0
X A 1
Ack

® AcK o3naYaem ycnewmbld

Produce key=A

QPPend Write key=A
/

Ack




Kaftka Consumer



Particion o |0 (4112 [3114 (56 (78 [0 30 (31 =
rarcicion 1 |0 [ SRR SRS RN RSN A

Consumed Partitions

gl | | | | | |
orrse: | R

Committed Offsets



Particion o |0 (4112 [3114 (56 (78 [0 30 (31 =
rarcicion 1 [0 1 NS SRS RN RSN A

Consumed Partitions

gl | | | | | |
orrse: | R

Committed Offsets



Particion o |0 (4112 [3114 (56 (78 [0 30 (31 =
rarcicion 1 [N 2 IS NERS RSN RSN A

Consumed Partitions

gl | | | | | |
orrse: | R

Committed Offsets



Particion o [ 1 [121[3114 (56 (78 [0 30 (31 =
rarcicion 1 [RIINNEY > RERISHRSRI RSN A

Consumed Partitions

gl | | | | | |
orrse: | R

Committed Offsets



particion o [ (41 2 [3104 (56 (78 [0/ 30 (31 =
rarcicion 1 [RIIRNENISY « ISHRSRITN NSRRI

Consumed Partitions

gl | | | | | |
orrse: | R

Committed Offsets



particion o [ (41 2 [3104 (56 (78 [0/ 30 (31 =
rarcicion 1 [NIIRNENISNNER = RSN NSRISR A

Consumed Partitions

gl | | | | | |
orrse: | R

Committed Offsets



particion o |41 2 [304 [8 87 (88 o 3 [
rarcicion 1 [NISRNENISINANISY o [RISRISNI0 S

Consumed Partitions

piaal | | | | | ||
orrse: | R

Committed Offsets



particion o [ (41 2 [3104 (56 (78 [0/ 30 (31 =
rarcicion 1 [NIIRNERISINENISY o INSRISR RIS

Consumed Partitions

pinadNRIRY | | | | | | | | |
orrser [ N

Committed Offsets



particion o |04 2 [3  [810817 o (8] 0 3 [0
rarcicion 1 JNIHNNEN 5 NRISY o [RSNIRN -~ (SIS

Consumed Partitions

BiaaulINY | | | | | | | |
orrser | R

Committed Offsets



particion o [ (4] 2 [31041 s (6 (78] o [0 315
rarcicion 1 NIRRT NERISHNEN 7 NENIRY - SIS

Consumed Partitions

eicion (31 (] o N R
orrser SRR o I

Committed Offsets



Particion o [ (4112 3 [4]5 (6 (78] o [0 415
rarcicion 1 [RIIRNENISN o ISNEN 7 NERISRNE) - |5

Consumed Partitions

Partition 0

S -

1

=« [N

Committed Offsets

Offset




particion o [ (4112 3[4 s [ [7 8 [0 w0 [31 5
rarcicion 1 [NIIRNERISINR s RN = ISR - |5

Consumed Partitions

Partition 0

S -

1

= 8= [

Committed Offsets

Offset




| [P OMOKOA KOHChlomepa

oFetch APL: B3dmb quana3oH  Gient Broker  Offsets
30NUCEl NO CMEUIEHUIO part| offs
(offset) 1
o OffsetCommit APL:
Yumamb/ 3anuckibomb
cmewenud (offset)




| [P OMOKOA KOHChlomepa

oFetch APL: B3dmb quana3oH  Gient Broker  Offsets
3aNUCE NO CMEWEHUIO Py S ot Offs
(offset) 1
o OffsetCommit API:
Yumnamb/ 3anuchibamb
cmewenud (offset)




| [P OMOKOA KOHChlomepa

oFetch APL: B3dmb quana3oH  Gient Broker  Offsets
3aNUCE NO CMEWEHUIO Py S ot Offs
(offset) el B
e OftsetCommit APL:
Yumnamb/ 3anuchidbamb
cmewenud (offset)




| [P OMOKOA KOHChlomepa

oFetch APL: B3dmb quana3oH  Gient Broker  Offsets
3aNUCE NO CMEWEHUIO Py S ot Offs
(offset) el B
Fetch(P, X)
e OftsetCommit APL:
Yumnamb/ 3anuchidbamb
cmewenud (offset)




| [P OMOKOA KOHChlomepa

oFetch APL: B3dmb quana3oH  Gient Broker  Offsets
3aNUCE NO CMEWEHUIO Py S ot Offs
(offset) el B
Fetch(P, X)
o OffsetCommit APL: {iossaros X 1o Y
Yumnamb/ 3anuchidbamb
cmewenud (offset)




| [P OMOKOA KOHChlomepa

oFetch APL: B3dmb quana3oH  Gient Broker  Offsets
3aNUCe NO CMEUIEHUIO Py S ot Offs
(offset) el B
Fetch(P, X)
o OftsetCommit API: {iossacos X 0 Y
Gmamb/3anuckibams
cmewenud (offset)




| [P OMOKOA KOHChlomepa

oFetch APL: B3dmb quana3oH  Gient Broker  Offsets
30NUCEN NO CMEWEHUIO Py S ot Offs
(O{: £ se’r) oy .

Fetch(P, X)
o OffsetCommit API: b
Process Xto Y 9
Yumamb/ 3anuchibamb —_—
OffsetCommit(P, Y)

cmewenud (offset)




| [P OMOKOA KOHChlomepa

oFetch APL: B3dmb quana3oH  Gient Broker  Offsets
30NUCed NO CMEULEHUIO oot )
(offset) —omsetx | g
Fetch(P, X)
o OffsetCommit API: —
Process Xto Y Messages XtoY
Yumamb/ 30NuUChiBamb —
OffsetCommit(P, Y) |Write(P, Y)
cmewenud (offset)



| [P OMOKOA KOHChlomepa

oFetch APL: B3dmb quana3oH  Gient Broker  Offsets
3dnuceu O CMmelweHuo OffsotFotohiP)
(offset) —ometX | oy
Fetch(P, X)
o OffsetCommit API: L
Process XtoY Messages XtoY
Yumamb/ 3anuchidamb —_—
OffsetCommit(P, Y) |Write(P, Y)
cmewend (offset) —

Ack



Mogeab obpabomku

e[ [po4umaau L3 monuka Input topics

® Y mMOo—moO noCHYUMOAU | Read

‘:} Process

Write

® 3aNUCAAU pe3yAbmam b
BbIXOgHOU MONUK

Output topics



Mogeab obpabomku

e Bugbl cboebd Input topics
Read
e Pce chomanoch '
‘:’ Process
® 3ombu Write

Output topics



Mogeab obpabomku

e Bugbl cboebd Input topics
Read
e Pce chomanoch x
Process
® S0mbu Write

Output topics



Mogeab obpabomku

e Bugbl cboebd Input topics

e Bce caomanoch

® 30Mbu

Output topics



Cemaumuku OBpABOMKU COOBUIEHU

o Munumym ogun paz / At=least—once

o Makcumym ogun pa3 / At—most—once: booblue quehd
KAKag~mo!

e TouHo oguH pas / Exactly—once: To Umo bl HO camom geae
Xomume



Cemanmuka KKaK muHUMYM OguH paB»

c.subscribe(inputTopics)
while (true) {
input = c.poll()
output = process(input)
p.send(output)
c.commitOffsets()

)



Cemanmuka KKaK muHUMYM OguH paB»

c.subscribe(inputTopics)
while (true) {
input = c.poll()
output = process(input)
p.send(output)
c.commitOffsets()

)

void subscribe(Collection<String> topics);



Cemanmuka KKaK muHUMYM OguH paB»

c.subscribe(inputTopics)
while (true) {
input = c.poll()
output = process(input)
p.send(output)
c.commitOffsets()

)

ConsumerRecords<K, V> poll(long timeout);



Cemanmuka KKaK muHUMYM OguH paB»

c.subscribe(inputTopics)
while (true) {
input = c.poll()
output = process(input)
p.send(output)
c.commitOffsets()

}
(Kafka Streams)



Cemanmuka KKaK muHUMYM OguH paB»

c.subscribe(inputTopics)
while (true) {
input = c.poll()
output = process(input)
n.send(output)
c.commitOffsets()

)

Future<RecordMetadata> send(ProducerRecord<K, V> r);



Cemanmuka KKaK muHUMYM OguH paB»

c.subscribe(inputTopics)
while (true) {
input = c.poll()
output = process(input)
p.send(output)
c.commitOffsets()

)

void commitSync();



Cemanmuka KKaK muHUMYM OguH paB»

while (true) A{
data = c.poll()
p.send(data)
c.commitOffsets()

}

Hanpumep, Korpa npocto Hago CKONUMpPOBaTb BBOA Ha BbiBOA



o

Output ........ Whé;ia(zrg?;O{I( )

p.send(data)

........ } c.commitOffsets()

Committed
Offsets




o

Output ........ Whé;ia(zrg?[))o:fl( )

........ } c.commitOffsets()

Committed
Offsets




o

Output ........ th;ia(zrg?[))o:fl( )

p.send(data)

c. commit0f Fsets()
HEEEEREN

mitted
Off ets




o

output ........ while (true) {
data = c.poll()

p.send(data)

........ } c.commitOffsets()

Committed
Offsets




o

Output ........ Whé;ia(zrg?[))o:fl( )

........ } c.commitOffsets()

Committed
Offsets




o

Output ........ Whé;ia(zrg?[))o:fl( )

........ } c.commitOffsets()

Ack lost, retry!

Committed
Offsets




o

Output ........ Wh?j;ia(zrg?[))Ojl{.l( )

p.send(data)

c. commit0f Fsets()
BEEREREN

Committed
Offsets




o

output ........ while (true) {
data = c.poll()

p.send(data)

........ } c.commitOffsets()

Committed
Offsets




o

Output ........ Whé;ia(zrg?[))o:fl( )

........ } c.commitOffsets()

Committed
Offsets




o

o ........ whlle (trf;ofm
poraall | | | | |||

c.commitOffsets()

Process crash!




o

Output ........ th;ia(zrg?[))o-{].( )

p.send(data)

........ } c.commitOffsets()

Committed
Offsets




o

output ........ while (true) {
data = c.poll()

p.send(data)

........ } c.commitOffsets()

Committed
Offsets




o

Output ........ Whé;ia(zrg?[))o:fl( )

........ } c.commitOffsets()

Committed
Offsets




o

Output ........ Whé;ia(zrg?[))o:fl( )

p.send(data)

c. commit0f Fsets()
BEEEEEEEN

mitted
Off ets




o

output ........ while (true) {
data = c.poll()

p.send(data)

........ } c.commitOffsets()

Committed
Offsets




o

=4
Offsets



-

D .

C.
g [0

while (true) {
data = c.poll()

Committed
el 422 p.send(data)

c.commitOffsets()

)




e SRR iy

P.
C

ot [

while (true) {
data = c.poll()

Committed
el 422 p.send(data)

c.commitOffsets()
}




o

e
S
while (true) {
L ety

data = C.pOll()
)




oo IIIIIIII‘WﬁJ

wo. IEHEEEENE

while (true) {
=
Of fsets

data = c.poll()
p.send(data)
c.commitOffsets()




o

oo [

while (true) {

prvodl  Eerrcrria
} c.commitOffsets()




HREEREEE )

Input

while (true) {

v [HEEEEEE
. data = c.poll()
e HEEEEEEE e
}




while (true) {

Hnput N data = c.poll()
p.send(data)
c.commitOffsets()

}
Output o 1 1 2 2 3 4
while (true) {
Committed . data = C.pOll()
Offsets p.send(data)

c.commitOffsets()
+



while (true) {

wnput N data = c.poll()
p.send(data)
c.commitOffsets()
}
output TR R 2 2 0 7 while (true) {
data = c.poll()
Committed |7 [N p.send@data)
Offsets c.commitOffsets()

)



Cemanmuka KKaK muHUMYM OguH paB»

Input © 1 2 3 4 5

® AyBAuKambl!

e [ lobmopbl npoghlocepa

- - Output 0 1 1 2 2 3
e Chou nepeg 3anuchio CMEUEHW

(offset)

@ BOBMU Committed

Of fsets




CemaHmMUKa KMAKCUMym OguH paB»

Bam 3mo He Hago

Input © 1 2 3 4 5 6 7
while (true) {
data = c.poll()
Output c.commitOffsets()
n.send(data)
+
Committed

Offsets



CemaHmMUKa KMAKCUMym OguH paB»

Bam 3mo He Hago

Input @ 1 2 3 4 5 6 7
while (true) {
data = c.poll()
c.commitOffsets()
Output p.send(data)
}
Committed

Offsets



CemaHmMUKa KMAKCUMym OguH paB»

Bam 3mo He Hago

Input © 1 2 3 4 5 6 7
while (true) {
data = c.poll()
Output c.commitOffsets()
p.send(data)
Committed }

Offsets



CemaHmMUKa KMAKCUMym OguH paB»

Bam 3mo He Hago

Input 0 1 2 3 4 5 6 7T
while (true) {
data = c.poll()
Output c.commitOffsets()
p.send(data)
Committed }

|
Offsets



CemaHmMUKa KMAKCUMym OguH paB»

Bam 3mo He Hago

Input 0 1 2 3 4 5 6 7T
while (true) {
data = c.poll()
Output 0 c.commitOffsets()
p.send(data)
Committed }

1
Offsets



CemaHmMUKa KMAKCUMym OguH paB»

Bam 3mo He Hago

Input © 1 2 3 & 5 6 7
while (true) {
data = c.poll()
Output 0 c.commitOffsets()
p.send(data)
Committed }

1
Offsets



CemaHmMUKa KMAKCUMym OguH paB»

Bam 3mo He Hago

Input © 1 2 3 & 5 6 7
while (true) {
data = c.poll()
Output 0 c.commitOffsets()
p.send(data)
Committed }

1 2
Offsets



CemaHmMUKa KMAKCUMym OguH paB»

Bam 3mo He Hago

Input © 1 2 3 4 5 6 7
while (true) {
data = c.poll()
Output 0 c.commitOffsets()
p.send(data)
Committed }

1 2
Offsets



CemaHmMUKa KMAKCUMym OguH paB»

Bam 3mo He Hago

Input © 1 2 3 4 5 6 7
while (true) {
data = c.poll()
Output 0 c.commitOffsets()
p.send(data)
| }
Committed B
Offsets

Ack lost, yolo!



CemaHmMUKa KMAKCUMym OguH paB»

Bam 3mo He Hago

Input © 1 2 3 4 5 6 7
while (true) {
data = c.poll()
Output 0 c.commitOffsets()
p.send(data)
Committed }

1 2
Offsets



CemaHmMUKa KMAKCUMym OguH paB»

Bam 3mo He Hago

Input © 1 2 3 4 5 6 7
while (true) {
data = c.poll()
Output 0 c.commitOffsets()
p.send(data)
Committed }

1 2 3
Offsets



Cemanmuka <<M0\Kcu/v\y/v\ OQUH pa3»

o

while (true) { Process crash!

Output ........ (ngica)m;l 1%?221(22 ()

p.send(data)

poenll | | | | | ||
Offsets




CemaHmMUKa KMAKCUMym OguH paB»

Bam 3mo He Hago

Input © 1 2 3 4 5 6 7
while (true) {
data = c.poll()
Output 0 c.commitOffsets()
p.send(data)
} Restart!
Committed |

Offsets



CemaHmMUKa KMAKCUMym OguH paB»

Bam 3mo He Hago

Input © 1 2 3 4 5 6 7
while (true) {
data = c.poll()
Output 0 c.commitOffsets()
p.send(data)
C ] }
ommitted B

Offsets



CemaHmMUKa KMAKCUMym OguH paB»

Bam 3mo He Hago

Input 0 1 2 3 4 S 6 /
while (true) {
data = c.poll()
Output 0 c.commitOffsets()
p.send(data)
Committed }

Offsets



CemaHmMUKa KMAKCUMym OguH paB»

Bam 3mo He Hago

Input © 1 2 3 4 5 6 7
while (true) {
data = c.poll()
Output 0 c.commitOffsets()
p.send(data)
Committed }

Offsets



CemaHmMUKa KMAKCUMym OguH paB»

Bam 3mo He Hago

Input © 1 2 3 4 5 6 7
while (true) {
data = c.poll()
Output 0 c.commitOffsets()
p.send(data)
Committed }

Offsets



CemaHmMUKa KMAKCUMym OguH paB»

Bam 3mo He Hago

Input © 1 2 3 4 5 6 7
while (true) {
data = c.poll()
Output 0 c.commitOffsets()
p.send(data)
Committed }

Offsets



Cemanmuka <<MOKcu/v\y/v\ OQUH pa3»

o

Whégia( 7 ()
Output ........ C.Ccom s()
D.Senc 4

=
Offsets




CemaHmMUKa KMAKCUMym OguH paB»

Bam 3mo He Hogo

Input © 1 2 3 4 5 6 7
Output 0 '
while (true) {
data = c.poll()
Committed |, U0 c.commitOffsets()
offsets p.send(data)

)



CemaHmMUKa KMAKCUMym OguH paB»

Bam 3mo He Hogo

while
Input © 1 2 3 4 5 6 7 data
C.C
D.S
}
Output 0
while (true) {
Committed N . data = .C°p011()
Offsets c.commitOffsets()

p.send(data)
}



CemaHmMUKa KMAKCUMym OguH paB»

Bam 3mo He Hogo

while (1
Input © 1 2 3 4 5 6 7 1
C.
Output 0 }
while (true) {
oo data = c.poll()
ommitte .
O feote 1 2 3 4 5 6 c.commitOffsets()

p.send(data)
;



CemaHmMUKa KMAKCUMym OguH paB»

Bam 3mo He Hogo

Input © 1 2 3 4 5 6 7
Output © 3 5
while (true) {
data = c.poll()
Committed c.commitOffsets()
Of fsets I p.send(data)

}



CemaHmMUKa KMAKCUMym OguH paB»
Bam 3mo He Hago
while (true) {
data = c.poll()
c.commitOffsets()
p.send(data)

)

output BN while (true) {
data = c.poll()
. c.commitOffsets()
mmi d
Cgffszz 0 I R p.send(data)

)

Input o 1 2 3 4 5 6 7



CemaHmMUKa KMAKCUMym OguH paB»

Bam 3mo He Hago

while (true) 1

Input [ N I R data = C.pO-U.()
c.commitOffsets()
p.send(data)

}

Output R R while (true) {

data = c.poll()
o c.commitOffsets()

1 2 3 4 5 6
Of fsets P-Send(data)

)



CemaHmMUKa KMAKCUMym OguH paB»

Bam 3mo He Hogo

Input 0 1 2 3 4 5 6 /
e [lomepu coobuueHw
e [lobmopbl Nnpogblocepa He
pO3peweHbl
Output o 3 S5 4
e Chou nepeg mem KaK 3anuchibaem
QGHHble
Committed

Of fsets ® 30MbBU Mo2ym
COObWEHW




CAacBboCmuU CemaHmuKu

e[ loBmopHble NonbimKu Npoglocepa HeHe30NACHH!

e \OHHbIe He NULLYMCY OMOMAPHO C UX CMEUEHUSIMU

(offsets)

e Hem 3awumbl om 30Mbu



CA0BOCMuU CeMaHMUKU

e [ loBmopHble NonbimKu Npoglocepa HeHe30NACHH!

e \OHHbIe He NULLYMCY OMOMAPHO C UX CMEUEHUSIMU

(offsets)

e Hem 3awumbl om 30Mbu



VlgemnomeHmHbIG npoglocep

Log Message
e ProducerId onpegeadem sKk3emnadp

" Offset
npogiocepa ey
Value
e Sequence caykum gad gegynAuKaUU
Timestamp
eenable.1dempotence=true Headers
ProducerlId

Sequence



VlgemnomeHmHbIG npoglocep

Client Broker Log

e ProducerId onpegeadem pid |seq|key
3K3emnAdp Npogiocepa

e Sequence caykum gad
gegynAUKaULU

Produce(pid, seq, key)

Append(pid, seq, key)



VlgemnomeHmHbIG npoglocep

e ProducerId onpegeadem
3K3emnadp npoglocepa

e Sequence caykum gad
gegynAuKQuUu

Client

\

Produce(5, 0, A)

Broker

Log

Produce(pid, seq, key)
Append(pid, seq, key)



VlgemnomeHmHbIG npoglocep

Client Broker Log
e ProducerlId onpegeAdem m pid|seq key

Append(5,0,A) § g | A
IK3emnadp Npoglocepa

e Sequence caykum gad
gegynAuKQuUu

Produce(pid, seq, key)

Append(pid, seq, key)



VlgemnomeHmHbIG npoglocep

Client Broker Log
e ProducerId onpegeadem m pid|seq key

Append(5,0,A) °2 0 A

3K3emnAdp Npoglocepa — o

e Sequence caykum gad
gegynAauKauuu

Produce(pid, seq, key)

Append(pid, seq, key)



VlgemnomeHmHbIG npoglocep

Client Broker
o Pr 0, d ucer I d Onpege/\qem m Append(5, 0, A)
3K3emnAdp npoglocepa — ek
\
e Sequence cayxum gad Produce(s, 1, B)

gegynAuKauL
Produce(pid, seq, key)

Append(pid, seq, key)



VlgemnomeHmHbIG npoglocep

e ProducerId onpegeadem
3K3emnadp npoglocepa

e Sequence caykum gad
gegynAUKaUL

Client

\

Produce(5, 0, A)

R

Ack

Produce(5, 1, B

Broker Log

Append(5, 0, A) 5 0 A

Append(5, 1, B)

Produce(pid, seq, key)
Append(pid, seq, key)



VlgemnomeHmHbIG npoglocep

e ProducerId onpegeadem
3K3emnadp npoglocepa

e Sequence caykum gad
gegynAuKQuUu

Client Broker Log
Produce(5, 0, A)| Append(5,0,A) ' 2 0O A
- 5 1 B

Ack
m Append(5, 1, B)
Ack
Produce(pid, seq, key)

Append(pid, seq, key)



VlgemnomeHmHbIG npoglocep

Client Broker Log

e ProducerId onpegeadem m Append(5,0.A) 5 0 A

3K3emMnAdp hpoglocepa — Ak 5 1 B

Produce(5, 1, B)| Append(5, 1, B)

e Sequence cayxum gad RV

gegynAuKauuU &’

Produce(5, 1, B) Produce(pid, Seq, kGY)

| Append(pid, seq, key)

\4



VlgemnomeHmHbIG npoglocep

Client Broker Log

key
o Pr 0, d ucer I d Onpege/\qem m Append(5, 0, A) @?’

3K3emnadp npoglocepa — Aok 5 1 B

Produce(5, 1, B Append(5, 1, B)

e Sequence cayxum gad RV

gegynAuKauuu &’

Produce(5, 1, B)

-

v Dup!

Produce(pid, seq, key)

Append(pid, seq, key)

<



CA0BOCMuU CeMaHMUKU

e [ loBmopHble NonbimKu Npoglocepa HeHe30NACHH!

e \OHHbIe He NULLYMCY OMOMAPHO C UX CMEUEHUSIMU

(offsets)

e Hem 3awumbl om 30Mbu
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(offsets)
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Cronwombl “bHgu = Asmnopma
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Observer Output topics Processor
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Observer Output topics Processor
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Observer Output topics Processor
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Observer Output topics Processor
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Observer Output topics Processor
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Observer Output topics Processor
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Observer Output topics Processor
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Observer Output topics Processor
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Observer Output topics Processor
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Observer Output topics Processor
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Observer Output topics Processor



Cranwombl “brHgu = Asmnopma

® A KOK e Bbimb C CO CBOIMU?
e Soft: cbou bo bpemd obpabomKu

e Hard: cbo0 go uau bo Bpemd CHIMUI CHINWOMA
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Observer Output topics Processor



Processor crashed!

N
e

Observer Output topics Processor



Restart!

Observer Output topics Processor
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Observer Output topics Processor
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Observer Output topics Processor



ool @

Observer Output topics Processor



Restart!

Observer Output topics Processor
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Observer Output topics Processor
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Observer Output topics Processor
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Observer Output topics Processor



Tparzakuw b Kagke

e Aba muna mapkepob COMMIT and ABORT

o Mazkue (Soft) munbl cBoed ospaBambibalomcy
3anucblo ABORT mapkepa bo bce napmuuwu
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Observer Output Processor
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Observer Output Processor
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Observer Output Processor
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Observer Output Processor
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Observer Output Processor
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Observer Output Processor




Error
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Observer Output Processor
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Observer Output Processor
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Observer Output Processor
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Observer Output Processor
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Observer Output Processor




Error
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Observer Output Processor




Restart
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Observer Output Processor




Restart
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Observer Output Processor




Restart
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Observer Output Processor




Restart
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Observer Output Processor




T poH3aKuLM

® 2~X pA3HbIU KOMMUM U MPAH3AKULUOHHbIO AC2
@ 3anumb KeAGHUS Kommuma? b Aoz
@ 3anuch Mapkepob B monuku

® 30NUCh Mapkepa O 3abepwieHU MPAH3AKUW (commit /
abort)
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Transaction
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Transaction
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Transaction
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Transaction
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Transaction
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Transaction
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Transaction
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T poH3aKuLM

® AmOMAPHAY 30NUCh HO MHOXECBO NAPMUULK]

obBralcdad  consumer offsets
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CAacBboCmuU CemaHmuKu
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3abop om 3ombu

® NmobBbl OCMAHOBUMb 30MBU HOM HykeH K3abop







3abop om 3ombu

® NmoBbl OCMAHOBUMb 30MBU HOM HYXeH K3060p»

® HO gAd HOYOAQ, HOGO KAKUM™MO OBpa30Mm
UgEeHMUPpUUUPOBAMb 3K3emMnAadp npogbloCepd mexXgy
nepe3anyCkamu



zombie tencing

Transaction Log Data Log

» “transactionalld” cdssom c riessage Viessage

pTOdUCGTId Transactionalld Ottset

Key
Prod Id

* He nogo coxXpangmb producerId B Value
Partitions Timestamp

e transactional.id={1id} State Headers
Producerld

Sequence



zombie Tencing

o Mbl gobobuau snoxXy
Npogblocepa epoch

e Epoch unkpemermupyemcy
NPU UHUUMOAUBAUU
npoglocepa

Transaction Log Data Log
Message Message

TransactionalId
ProducerlId
Epoch
Partitions

State

Of fset
Key
Value
Timestamp
Headers
ProducerlId
Epoch
Sequence



zombie tencing

Transaction Log O (Leader)

Producer 1

txnl.id=A

coordinator=1




zombie tencing

Transaction Log O (Leader)
Producer 1

coordinator=1




zombie tencing

Transaction Log O (Leader)
Producer 1

coordinator=1




zombie tencing

Transaction Log O (Leader)

Producer 1

txnl.id=A pid=239, epoch=0

coordinator=1 b




Producer 1

txnl.id=A
coordinator=1
pid=239
epoch=0

zombie tencing

Transaction Log O (Leader)




Producer 1

txnl.id=A
coordinator=1

pid=239

epoch=0

zombie tencing

AddPartitions([0])

Transaction Log O (Leader)




zombie tencing

Transaction Log O (Leader)

Producer 1

txnl.id=A
coordinator=1

pid=239

epoch=0

OK




zombie Tencing

Transaction Log O (Leader)
Producer 1

txnl.id=A

oo S
coordinator=1

pid=239
epoch=0

m init ongoing

Data partition 0 (Leader)

offset
pIid

epoch



zombie Tencing

Transaction Log O (Leader)
Producer 1

txnl.id=A

oo ISR
coordinator=1

pid=239
epoch=0

m init ongoing

Data partition 0 (Leader)

Produce(pid=239, epoch=0)
offset 0

bid 239

epoch 0



zombie Tencing

Transaction Log O (Leader)

Producer 1
txnl.id=A A A
coordinator="
pid=239 239 239
epoch=0
0 0
partitions [ lelglc [0]
Producer 2 init ongoing
txnl.id=A Data partition 0 (Leader)
coordinator=1 offset 0

oid 239

epoch 0



Producer 1

txnl.id=A
coordinator="1

pid=239

epoch=0

Producer 2

txnl.id=A

coordinator=1

zombie Tencing

InitProducerld(txnl.id=A)

Transaction Log O (Leader)

m init ongoing

offset
pIid

epoch

0
239
0

Data partition 0 (Leader)



Producer 1

txnl.id=A
coordinator=1

pid=239

epoch=0

Producer 2

txnl.id=A

coordinator=1

zombie Tencing

InitProducerld(txnl.id=A)

Transaction Log 0 (Leader)

m init ongoing pr_abort

offset
pid

epoch

0
239
0

Data partition 0 (Leader)



Producer 1

txnl.id=A
coordinator="1

pid=239

epoch=0

Producer 2

txnl.id=A

coordinator=1

zombie Tencing

Produce(pid=239, epoch=0)

InitProducerld(t

Transaction Log O (Leader)

m init ongoing pr_abort

offset
pIid

epoch

0
239
0

Data partition 0 (Leader)

239



zombie Tencing

Transaction Log O (Leader)
Producer 1

txnl.id=A

coordinator=1

pid=239 “ 239 239 239
epoch=0
Producer 2 m init ongoing pr_abort
txnl.id=A Data partition 0 (Leader)
InitProducerld(txnl.id=A)
coordinator="1 offset 0 | 2

olle 239 239 239
epoch 0 0 |



zombie Tencing

Transaction Log O (Leader)
Producer 1

txnl.id=A

. Bl -~ A
coordinator=1 Produce(pid=239, epoch=0)

pid=239 “ 239 239 239
epoch=0

Producer 2 m init ongoing pr_abort
txnl.id=A Data partition 0 (Leader)

InitProducerld(t

coordinator=1 offset 0 | P

olle 239 239 239
epoch 0 0 |



zombie Tencing

Transaction Log O (Leader)
Producer 1

txnl.id=A

coordinator=1

pid=239 ' “ 239 239 239
epoch=0 Fenced!

Producer 2 m init ongoing pr_abort
txnl.id=A Data partition 0 (Leader)

InitProducerld(t

coordinator=1 offset 0 | P

olle 239 239 239
epoch 0 0 |



Producer 1

txnl.id=A
coordinator="1

pid=239

epoch=0

Producer 2

txnl.id=A

coordinator=1

zombie Tencing

InitProducerld(txnl.id=A)

Transaction Log O (Leader)

offset
pIid

epoch

0
239
0

Data partition 0 (Leader)

239

0]

ongoing

239

0]

p_abort

[0]

c_abort



Producer 1

txnl.id=A
coordinator="

pid=239

epoch=0

Producer 2

txnl.id=A

coordinator=1

zombie Tencing

pid=239, epoch=1

Transaction Log O (Leader)

offset
pIid

epoch

0
239
0

Data partition 0 (Leader)

239

0]

ongoing

239

0]

p_abort

0]

c_abort



zombie fencing

Transaction Log O (Leader)
Producer 1

txnl.id=A

coordinator=1

pid=239 “ 239 239 239 239

epoch=0
partitions [ NG I U
Producer 2 m INit ongoing p_abort c_abort
Co:;zl-}:jt:(ﬁ 1 Data partition 0 (Leader)
| —
pid=239
epochz | OﬁCSG't O | 2

olle 239 239 239
epoch 0 0 |



Producer 1

txnl.id=A
coordinator="1

pid=239

epoch=0

Producer 2

txnl.id=A
coordinator=1

pid=239

epoch=1

zombie Tencing

CommitTxn(epoch=0)

Transaction Log O (Leader)

M none [0] [0] O]
m init ongoing p_abort c_abort

Data partition 0 (Leader)

offset 0 | 2
olle 239 239 239
epoch 0 0 |



Producer 1

txnl.id=A
coordinator="1

pid=239

epoch=0

Producer 2

txnl.id=A
coordinator=1

pid=239

epoch=1

zombie Tencing

Fenced!

Transaction Log O (Leader)

M none [0] [0] O]
m init ongoing p_abort c_abort

Data partition 0 (Leader)

offset 0 | 2
olle 239 239 239
epoch 0 0 |
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CAacBboCmuU CemaHmuKu




Cemanmuka &exactly—once»?

p.initTxns()

c.subscribe(inputTopics)

while (true) {
offsets, input = c.poll()
output = process(input)
p.beginTxn()
p.send(output)
p.sendOffsets(offsets)
p.commitTxn()



Cemanmuka &exactly—once»?

p.initTxns()
c.subscribe(inputTopics)
while (true) A{
offsets, input = c.poll()
output = process(input)

p.beginTxn() void beginTransaction();
p.send(output)

p.sendOffsets(offsets)
p.commitTxn()



Cemanmuka &exactly—once»?

void sendOffsetsToTransaction(
Map<TopicPartition, OffsetAndMetadata> offsets, String consumerGroupId)
throws ProducerFencedException;



Cemanmuka &exactly—once»?

p.initTxns()

c.subscribe(inputTopics)

while (true) {
offsets, input = c.poll()
output = process(input)
p.beginTxn() void commitTransaction()
p.send(output) throws ProducerFencedException;
p.sendOffsets(offsets)

p.commitTxn()



M3oAguud Ymenud y Consumer

® Consumer 1solation. level:

e read_committed: gocmynHbl MOAbKO 30KOAMMUMEHHbIE
COObweHUd

e read_uncommitted: bce coobweHus gocmynHbl



M3oAguud Ymenud y Consumer:

Consumer /
\ Partition 1

Partition 0




M3oAguud Ymenud y Consumer:

Consumer /
\ Partition 1

Partition 0




M3oAguud Ymenud y Consumer:

Consumer /
\ Partition 1

Partition 0




M3oAguud Ymenud y Consumer

Partition O
Consumer /
\ Partition 1

Fetchable




Cemanmuka LToAbKO OguH paz»?

e /lgemnomenbmHbI npogiocep ~ gocmabka CoobuueHw) He3
gyBAUKAMOD

® T paH3AKUUOHHbBIG Npogiocep: BO3MOAKHOCMb AMOMAPHOU
30NUCU B HECKOALKO NapmMuUUU (® mom Yucae b XpAHUAULLE

offsets)

@ Read—committed KoHCblomep: MOALKO 30KOHYeHHble
CcoobwieHud bygym Bo3dpauieHbl



A mopmo3umb He bygem?

e ObepXeg MUHUMOABHBIV

@ em NpogoAXUMEAbHEN MPAH3AKULE, mem Bblwe end=1o~
end latency



end—to—end eos




end—to—end eos

I £0. I £0. I




end—to—end eos

Kafka EoS

I £0 I $0 I




end—to—end eos

Kafka EoS

(Kafka Streams)

processing.guarantee=exactly_once




end—to—end eos

Heob6xoauma
Kafka EoS AOMNONHUTENbHAA
~ KOOpANHauuS

ﬁaﬁ ﬁaﬁ .

(Kafka Streams) (Kafka Connect Sink)
processing.guarantee=exactly_once HDFS, ElasticSearch, S3,



end—to—end eos

Heob6xoanma
Kafka EoS ?? Kafka EoS AOMNMONHUTENbHanA

KoopAuHauus
lIIII\

O 0 B
(Kafka Connect Source) (Kafka Streams) (Kafka Connect Sink)
HDFS, ElasticSearch,

S3, etc.

Work 1n progress processing.guarantee=exactly_once



Komanga EOS

NAUAHbI Bawe pebdma. ..

e Apurva Mehta, Damian Guy, Flavio Junqueira,
Guozhang Wang, Matthias J. SaX, Sriram
Subramanian

e More info: google KIP-98



| lpuXogume K
HOM pdﬁcmdmb

-—}:onfluent

https://www.confluentio/careers/




