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== Tracing

Servnce Name Il Span .. B
(=] Iapp-order http:/pa... F621ms

Idatabase getme... ' 3ms

I database @ getadinfo 2ms

|database getcard... ' 2ms
Idatabase getadinfo ‘ 1ms
|database getcntetgr - 1ms
I database getprod... 1ms
I database getbsns... 1ms
Idatabase chkprd... ims
I database  getadinfo ims
| database | isccintfree 1ms
I database isccintfreﬁ 1ms

N

ed4e1dcaf0abc0582

| database
I database
I database
I database
| database
I database
| database
I database
I database
| database
I database

| database

getme...

getentpl...
getentpl...
getme...

getdate...
updater...
getcntlc...
getentlce...
getprdli...
getterm...
getterm...

getterm...

1ms
1ms
- 1ms
1ms
1ms
- 2ms
1ms
1ms
- 1ms
- 1ms

ims

1ms

_I_

10/07 16:29:50:669 (16 minutes ago)

| database
I database
I database
I database
| database
| database
| database
| database
| database
I database

I esCrow

Idatabase couponi.._

getorde...

gettrrep...

getadinfo
getpen...
getadinfo
getme...

getgen...

getpdo...

getprod...

getplus...

http:/co...

| 12ms

I main-db
I database
| database
I database
| database
I database
I database
I database
| database
I database

| database

4.467s

http:/m..

membe...
getspnt...
getspnt...
getspnt...
getsktm...
geteve...

getsktm...
getme...

geteve...

getsktm...

getsktm..g
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APP-ORDER (1586) | ORDER-EDA-GATEWAY (13) | ORDER-EDA-PAYMENT (9 - DATABASE (1616) | ESCROW (182) MP-DB (154) MAIN-DB (58) | KAFKA (12) | ORDER-EDA-FDS (4

D
2ms

1ms

1ms
1ms
3ms
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1. Consumer Group
Consumer 52| &gt 421712 Partition O 2 0|2 0{Xl ETIS Partition H 2 EHESHA HIA| X2 X2
SHCH H|A|X]= Consumer Group LHO|AM = £t SHH Xq 2| =IC}

2. Rebalance
Consumer Group 0l Consumer 2} 27}, AMH|E|T X 2|8H= PartitionS XX & (Reassign)sh= ZH
Kafka 1.X OflA= O] 20| Lo{LIH FA| Consumer?t HIA|X| PollingS &2t STHSHCY




3.1 - Consumer Application B Bt zo19
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Order Service Order Service
Partition O
Order - was01 ‘
Partition 1 Order - was01 ‘

Partition 2
Order - was02 ‘

Partition 4
= —)l Order - was02 ‘

Partition 5
Order - was03 ‘

Partition 6

Order - was03 ‘

Consumers ILatol= AH|A Q| Blue/Green HHIL
- Blue Green BHZE ?[dl oF M[EE +H| of= &=2F - TIE[ 3 28 2 3%
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3.1 - Consumer Application H{IZ B35 zo19

Order Service

ConsumerE E&ot= AH|AL| Rolling Deploy
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3.1 - Consumer Application H{ & B

Order
— | Service ‘ WAS-1 \ _____________________
PAYMENT.ORDER

I WAS-2 I Kafka Broker

e REST request

------------ P Pub/Sub request

= = = = P Flow Controlled request

1. ME[AS 2l BHIXE & == BiCk

2. WAS-12| 20l WAS-2, WAS-3 IHX| & Ol (2|EHAL| 2for o2t HE i)
3. AH|A JHEZ0[A| Kafka £H& X[A]0] E2=

4. Qlo2l A=t C|&d : Kafka Version, Configuration, Broker -
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Kafka Client (Consumer) 2 =& £2| 610 H{ZE 0| {24-20]| A &

5 s NG

N o
)

Order /| EDA | EDA
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} else {

//Retrieve the order locally or reach out to a different
if (thisHost(hostForKey)) {
fetchLocal(id, asyncResponse,

(k, v) —> (v.getState() ==

fetchFromOtherHost(new Paths(hostForKey.getHost(), host
asyncResponse, timeout);

OrderState.VALIDATED ||
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3.3 - Backpressure

1. Tutorial

@KafkalListener
Llisten(ConsumerRecord<String, PaymentMessage> record) {

er.handleMessage(record.value());

- Polling
- HIAIX[S] KE2[2F EL1OF, CiA| HA[X|Z Polling
M2l =% :1TPS
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3.3 - Backpressure

2. Multiple Consumer
@KaftkalListener
Llisten(ConsumerRecord<String, PaymentMessage> record) {

Sleep( l_@@@)'

.handleMessage(record.value())

- -330| Partition =0 2|&H

- Partition 2 2t -> JI&3t EE3H, AH|A Heap Memory S0 df2 &Lt
- Rebalance / &2t ST A[ZF St (%)

X2l =5k 0 ConsumerSize TPS
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3.3 - Backpressure

3. Consumer + ThreadPool

@KafkalListener
Listen(ConsumerRecord<String, PaymentMessage> record) {

.submit(() -> | | .handleMessagd(record.value()))

- ThreadPool Size H3& S5l H|A|X| EET XN|O] 7=

gooood~!
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3.3 - Backpressure

EDA

' ..... - — = =>| PAYMENT

PAYMENT.ORDER

Kafka
Broker

@KafkalListener
listen(ConsumerRecord<String, PaymentMessage> record) {

.submit(() -> .handleMessagd(record.value()))

ThreadPool Of|A] =l E|= Task?} 22l 2| Consumer.poll()= 2= et
o2t T[] SR QIAE A= Consumer Group OfjA] XA




3.3 - Backpressure

BLOCKING THREADPOOL EXECUTOR

KAFKA BROKER CONSUMER
Adjustable
Semaphore
PAYMENT.ORDER @ .
( 3| | ApPrOVAL REQUESTED [ THREAD
( >| | APPROVAL_REQUESTED - THREAD
N >| | APPROVAL_REQUESTED [~ THREAD
\_
} > APPROVAL_REQIUESTED - THREAD

THREAD

———J» REST request
............ > Pub/Sub request
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1.'52 R 'HA|X|S EXO0| XY

2. Semaphore 20 2} 521 278" H|A[X] X2
X2| 2t=A| Semaphore gt2t

3. 01&0l= 24 (max permit) O] &2 HIA[X|=
Block O| 2f2 Runtimedl| Z2& J}=
Offset= k|=24 Poll Interval 2 &AH| E2&¢et

4, Thread = ZZ061X|2 Queue?|
B515| A0|B 2 SemaphoreE S5l =&

5. OL52| & Q#0| B0t
2| JHs ot 2 Z0| ATt X2
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3.3 - Backpressure

s BlockingThreadPoolExecutor ends ThreadPoolExecutor il ments DisposableBean
@Override

execute(Runnable command) {

blockUntllAcqulleSemaph01e()

(RejectedExecutionException ex) {
| e1101(
.release()

e 1. ThreadPoolExecutor 2| =t
. yid blockUntilAcquireSemaphore() {
.{ n acquire; 2 Metﬂc AX'

acquile = semaphore.tryAcquire(acquireTil t, TimeUnit.

(Intel;upt?dExceptlon e) {...} R 3 EndPOIHt _$_j|—

('acqulle) {

@RestControllerEndpoint(id =
BlockingExecutorsEndpoint {

| registerFailedCountAcquiringSemaphoreMetric(String .
@PutMapping( )

FunctionCounter. builder(
.tags(tags.and( beanName) )

: ResponseEntity<Void> adjust(@PathVariah

.description( .adjustMaxPermits(name, parameter

.register(r n ResponseEntity.noContent().build();
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3.3 - Backpressure

Order A EDA EDA B Payment

. -— - L .
Service GATEWAY > PAYMENT Service
[€ >

o _PAYMR\IaT&RaDER - -
C Broker -‘

APPROVAL_REQUESTED

APPROVAL_CALLBACK_COMPLETED

C. 28 242 & DB A4

APPROVAL_COMPLETED

APPROVAL_FAILED
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Order Payment 6
Service x Service

0

-Read Timeout
- Connection Refused
- Circuit Open
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3.4 - A X|2] RA1f ZX| o5

FEHD'E KeyZ 6104 522t TimeWindowE 4 %4, Z1to| HIAIX|E 2LIEHE
QA - .
g3o/Lh A @ /
"aggs”: {
"enumsum": {
"sum": {
"script": {

"inline": "def path = doc['type'].value;
"if (path !'= null && path.equals(\"APPROVAL_REQUESTED\") == true) {
" return 1;
"}
"return 10;\n",
"lang”: "painless"”
"min_bucket_selector": {
"bucket_selector"”: {
"buckets_path": {
“"count”: "enumsum"
"script”: {
"source”: "params.count <= 2"

"query.bool.filter" : {
now-10m ~ now-5m && type:'APPROVAL_REQUESTED'
now-10m ~ now && type:'APPROVAL_FAILED or COMPLETED'
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3.5 - Materialized View & StateStore

ORACLE CAEKA
Payment [ T]

Service

Client

Select * From Order Where Id = 11121

PAYMENT.ORDER

Kafka Broker
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3.5 - Materialized View & StateStore

Select * From Order Where Id = 11121 View
_ ) [Comamer

...............

Interactive Query & 2/t O17HA|
- Materialized View
- StateStore : Kafka Stream0{|A 2| M/View AiAJHFEH

PAYMENT.ORDER

Kafka Broker
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3.5 - Materialized View & StateStore

Payment
Service

Stream App 1

..............
R ——
---------- -

...... m

Select * From Order Where Id = 11121

Stream App 2

PAYMENT.ORDER
StateStore = Consumer Group F#0i[A 54 _conumer_|-|
OtE| M2 CFGHLES| Consumer 2f 9148 Jts Kafka Broker

Stream App 3

Consumer
—e——

order datasource

= EX {|0|E{= EX 0| AE{A 0| RocksDBO| =X

1/




3.6 - StateStore : Query Issue

H |
O

Payment
Service

EH
-

2 === OlL{0f?

- BE=H|0|E= 2f Instance 0| M/View = Al

- DefaultPartitioner =

A

- metadataForKey 2 £ instance & 444

Stream App 1

10

Stream App 2

11

12

order datasource
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3.6 - StateStore : HA Issue S5t

Payment Stream App 1
Service
Consumer - V—————
10 S a
: - ....
Stream Ap p 2 PAYMENT.ORDER
1 2 $ E E O-l I:‘O-“?? Consumer e o
" Kafka Broker
Kafka Stream @2 =%l M/View Instance s@am App 3 |
=S MOV & ofCHfH O =2 H[O|E = /4T
=i 5 YolCt

order datasource




3.6 - StateStore : HA Issue

Stream App 1

I StandByy4

[ StandBy1 0

order datasource

PAYMENT.ORDER

Kafka Broker

-

StandBy 7t Active 2
Ifl_:|7C:)| EDP}}X‘ A =2 ZOo}

= O L

E‘||O‘E_—|9_| 1/32 Query %7} RocsDB

Stream App 1

0 Consumer

order datasource
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3.7 - StateStore & Streams & o5

1) WiﬂdOW StateStore j‘HI_|'9_ WindowBytesStoreSupplier windowBytesStoreSupplier()

Stores.persistentiWindowStore(

=2, 012 043 s g

TimeWindows timeWindow() {

TimeWindows. of(

2) StreamS O‘—Q-Ol'o:l @Component

. . @0verride
SMS App‘lcathn x—l-AC_)l . addProcessor(StreamsBuilder builder) {

KStream<String, PostPaymentMessageBin> paymentCompletedStream = builder

NotificationSmsStream AbstractNotificationStream {

.stream(getStreamProperties().getSourceTopic()

with( | .getKey() | .getValue()))
fFilter((k, v) -> . .equals(v.getEventType()))
Al |_|. =< C)l }1:74 |j§§_ paymentCompletedStream
23) iEE]I' Eif I L — J( EE!JEi — .map( )
.to(getStreamProperties().getSinkTopic()
. e .
4) $ E ACDI-EH %!'?_l% _CI)‘Ol_l- Produced.with( .getKey() .getValue()))
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4.1 - Tracing : Zipkin Brave

UNKNOWN (unknown) ‘ETEE TH EE 09/20 12:33:58:720 (8 days ago) 1.326s

APP-ORDER (248) | ORDER-EDA-PAYMENT (9) | ORDER-EDA-GATEWAY (13) | DATABASE (241) | PS (1) MAIN-DB (20)

. . .
I pS http:/stock/v1/prod... ' 9ms
Idatabase getwholesentence... - 1ms

= Iorder-eda—gateway post /order/vi/pay... .BmT

(=] Iorder-eda-gateway send | 1.628ms
= Iorder-eda-gateway poll 1u
I order-eda-gateway on-message
=| Iorder-eda-payment poll
= Iorder-eda-payment on-message 4 )
= Iorder-eda-payment async Fa | 1. [ Eda
Payment Gateway
lorder-eda—payment post /
= Iorder-eda-payment send <
: Kafka
Iorder-eda—gatewaj poll : Broker
_ _ _______ Eda
8 |oreeredepaymerpol | A B
Iorder-eda-payrr on-message )
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Aw 15 Sot 2|E|X| ot =8 ® Payment A & SMS AZ/Al consumer fetch rate

_& e
11:00 11:05 11:00 11:05

. 0
== pad_request == failure == pad_request == success 11:00 11:02

void registerFailedCountAcquiringSemaphoreMetric(String
FunctionCounter. builder(
.tags(tags.and( , beanName))
.description(

11:02 .register(registry




4.3 - Message : Kibana, Vega
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Topic-Partition
'WARN]Topic :
Topic :
Topic :
| Topic :

Topic :

'WARN]
'WARN]
'WARN]

'WARN]

4 Lag

payment.order, Partition :
payment.order, Partition :
payment.order, Partition :
payment.order, Partition :
payment.order, Partition :

Alerting] Semaphore Failure alert

3, Owner :
4 Owner :
5, Owner:

7, Owner

8, Owner :

MIot=0] =I5 S 371 24X (LAG, HIAIX] X=| X[ 012

, lag : 206, Complete :
, lag : 246, Complete :
, lag : 244, Complete :
., lag : 276, Complete :
, lag : 224, Complete :

£Ql)

T N BN BN

10+

partition
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’

[Alerting] Consumer Join alert
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4.4 - Data visualization
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The Reactive Manifesto

Published on September 16 2014. (v2.0)

—Message Driven : Rely on asynchronous message-passing
-Resilient : System stays responsive in the face of failure.
-Elastic : System stays responsive under varying workload

-Responsive : System responds in a timely manner if at all possible
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5.2 - Isolation (=2])
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5.2 - Isolation (&2])

Message Driven
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5.3 - Back-pressure (H{ &)
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5.3 - Back-pressure (H{%)

Order
Service

Kafka
Broker

Payment
Service
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oo
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@PutMapping(

Remote
PG

@RestControllerEndpoint(id =
BlockingExecutorsEndpoint {

)

DEVIEW
2019




5.4 - Resilient (EI&24) =
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5.4 - Resilient (Et&M) = 2|5t Plan B 2019

Order
Service

Payment Remote
Service PG

Rl
0o

( order.isPaymentSync() ) {

.sendPay(approval)

{
.sendPayAsync(approval)
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5.5 - Arts of test code (Human Error)

) =9 HE N3 2) OpenSource HZ& X3

{
file(
@DisplayName( ) $springCloudVersion”.contains(

-

should_not_change_topic_name() {
assertAlL(() -> assertEquals(
() -> assertEquals(
() -> assertEquals(

}

@Configuration

@EnableConfigurationProperties(GatewayProperti
Config { }




5.5 - Arts of test code (Study Test) 2018

4) QE £210| 7|55 HF & Y20 QYA

SemaphoreVerificationTest {

RetryTemplateStudyTest {
@Test

=UHAE_FSA_MAE_SHKIRS () {
maxAttempts =
SimpleRetryPolicy policy = SimpleRetryPolicy(maxAttempts)
.setRetryPolicy(policy)
assertRetryExpectedTimes( contex

RuntimeException> assertRetryExpectedTime
.assertRetryExpectedTimes(template, expectedRetryC




5.6 - Chaos engineering
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5.6 - Chaos engineering
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5.6 - Chaos engineering

o AlLIZ|2
- Database 7| CPU 7} 2517} 2312 W, ZH| Z2} Insert QueryS & A| STt
« 0|F, CPU 5§57} U2{7t= Zig &olstn Zx| MEE DBO| X% 5I=S AQJX| 81
- H8H = _ *l.jl_-| o ‘ X
o HAX| 22

APPROVAL_CALLBACK_COMPLETED

Count 363
type: Descending APPROVAL_CALLBACK_COMPLETED
APPROVAL REQUESTED 07:47:50

type: Descending

APPROVAL_COMPLETED



5.6 - Chaos engineering
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5.7 - A8 AT HIAIX|S| B2

PAYMENT.ORDER S~
-Partition:12, Replica:3, ISR:2 ] i .
-ACKS : ALL ai ) iz REQUESTED

SEND_MAIL_
REQUESTED

Application Configuration
-Confluent’s KatkaAvroSerializer

-Confluent’s SchemaRegistry

7 SEND SMS
2H| = Xel ——— pEQUESTED

-DefaultPartitioner ~ seesefeeseseceneecaaen..

Retry Topic

-a/commit : false (mode - record)
-max-poll-records: 1 qulE—b.
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