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SERVICES

BookingService FlightBooking HotelBooking PaymentService Confirmation
Service Service Service
. - REST-API fur Frontend - handelt Flugbuchung - handelt Hotelbuchung - Validiert Kreditkarte - Bestatigungs-Email
- Koordinator der Buchung - handelt Zahlung
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A-C-1-D

A tomicity
C onsistency

| solation

D urability




A-C-1-D

A tomicity

g

Ausfuhrung aller oder keiner
INnformationsteile einer
Transaktion




A-C-1-D

C onsistency

g

Transaktionen erzeugen einen

gultigen Zustand oder fallen in
den alten Zustand zuruck




A-C-1-D

| solation

g

Transaktionen verschiedener
Anwender oder Prozesse
bleiben voneinander isoliert




A-C-1-D

D urability

g

Nach einer erfolgreichen

Transaktion bleiben die Daten

dauerhaft gespeichert
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CE s DISTRIBUTED
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2-PHASE-COMMIT (2PC)

L Coordinator ) ( Participantsj
i 1 A
| VOTE | : — ﬁ
i&: ;i
[ commim | — -
— |
' [ ACK ] (
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SAGA PATTERN

© SAGA is a sequence of local transactions that are
coordinate using messaging

© Each local transaction updates data in a single
service

© On faillure due to the violation of a business rule,
It mMust execute compensation transactions to
explicitly undo changes

" sidion



SAGA PATTERN
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Kreditkarte prufen und Betrag reservieren
Flug buchen

Hotel buchen

Kreditkarte belasten
Buchungsbestatigung senden

Buchung anschlieBen
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COMMAND- VS. EVENT-BASED

B

© EVENT

=Fakt der bereits passiert ist

sSender kann nicht kontrollieren was damit
passiert

sSender weif3 nicht wer das Event aufnimmt

[ ORDER_PLACED ]
> (r orders ‘)

B Service B bucht den Flug

C Service C bucht das Hotel
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COMMAND- VS. EVENT-BASED

B

© COMMAND =Sender will das etwas passiert

=Absicht, Aufforderung
=kann nicht ignoriert werden

Empfanger weil3 nicht wer das Kommando

beauftragt hat

[ BOOK_FLIGHT ]

; (r flights ‘) : B

G

Service B bucht den Flug
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CHOREOGRAPHY-BASED SAGA

B

© einzelne Transaktionen die in einer bestimmten
Reihenfolge ausgefuhrt werden

© Jeder Teillnehmer der Saga weil3 nach welchem
vorherigen Schritt er dran ist

© EiInsatz nur bei sehr wenige Tellnehmer einer
Saga

© Event-Based-Communication




CHOREOGRAPHY-BASED SAGA

g

Message Broker

‘[ ORDER_PLACED ] ‘[ ORDER_PLACED ]

‘[ CARD_VERIFIED ]

‘[ CARD_VERIFIED ]

‘[ FLIGHT_BOOKED ] ‘[ FLIGHT_BOOKED ]

‘[ HOTEL_BOOKED ] ‘[ HOTEL_BOOKED ]

‘[ PAYMENT_SUCCESS ]

‘[ PAYMENT_SUCCESS ]

‘[ CONFIRMATION_OK ] ‘[ CONFIRMATION_OK ]
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CHOREOGRAPHY-BASED SAGA
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SAGA PATTERN

© SACGCA is a sequence of |local transactions that are
coordinate using messaging

© Each local transaction updates data in a single
service

Hieflsteht die FuBzeile "sidion



CHOREOGRAPHY-BASED SAGA
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S. PAYMENT_FAILED

| PAYMENT-SUCEESS |

® [ PAYMENT_FAILED ]
. >

Message Broker

PAYMENT_FAILED

)

PAYMENT_FAILED

)

PAYMENT_FAILED

)

|
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VORTEILE / NACHTEILE

Einfachheit der Schritte G Schwieriger zu verstehen

Loose Koppelung g Zyklische Abhangigkeiten zwischen den Services

g Risiko der zu engen Koppelung
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ORCHESTRATION-BASED SAGA

B

© eigenstandige Orchestrator-Klasse mit der
einzigen Verantwortung die Saga-Teilnehmer
Ihre Aufgaben zuzuwelisen

©® Command / Async-Reply-Style-Interaction




1. VERIFY_CARD

Message Broker

‘ [ VERIFY_CARD ]

SAGA
Orchestrator

@ [ CARD_VERIFIED ]

|
|
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2. BOOK_FLIGHT

Message Broker

‘ [ BOOK_FLIGHT ]

B o,
=

SAGA

Orchestrator M
FLIGHT_OK ]
: ==~

|
|
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3. BOOK_HOTEL

Message Broker

‘ [ BOOK_HOTEL ]

SAGA
Orchestrator

HOTEL_OK ]

|
|
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4. DEBIT_CARD

Message Broker

‘ [ DEBIT_CARD ]

\
s L 5 ]

SAGA

o%
Orchestrator 099“/
DEBIT_OK ]
: o) -

|
|
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S. SEND_CONFIRMATION

Message Broker

‘ [ SEND_CONFIRMATION ]

SAGA
Orchestrator

() [ CONFIRMATION_OK ]
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ORCHESTRATION-BASED SAGA

B

Message Broker

SAGA

Orchestrator




ORCHESTRATION BASED SAGA




ORCHESTRATION BASED SAGA




REJECT SERVICES

SAGA
Orchestrator

[ REJECT_FLIGHT ]

[ REJECT_HOTEL ]

Message Broker

[ REJECT_FLIGHT ]

[ REJECT_HOTEL ]

—

|
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VORTEILE / NACHTEILE

Einfache Abhangigkeiten G Risiko der Zentralisierung

Loose Koppelung

Trennung der Verantwortlichkeit

" sidion



SAGA-STRUKTUR

Step Service Transaction Compensation
Transaction
] PaymentService verifyCard|) \:
2 FlightBookingService bookFlight() rejectFlight|() :
|
_____ 3 ____HotelBookingService . ___ bookHotel() _ _____ rejectHotel() ______ !
______________________________________________________________ .
4 PaymentService debitCard() - I
e — _:::::::::::.:::;::::;::::::::::::::::::;:::.::::::::::::::::::::'(
5 ConfirmationService sendConfirmation()

‘ Compensatable transactions ‘ Pivot transactions ‘ Retriable transactions
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ACID IN SAGA

A tomicity
C onsistency

| solation

D urability

= |ack Of Isolation




ANOMALIEN IN SAGA

Lost Updates
Dirty Reads

Fuzzy / Nonerepeatable Reads




COUNTERMEASURES

© Semantic Lock
© Commutative Updates

© Reread Value

© Pessimistic View




SEMANTIC LOCK

Sagal

Saga 2
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BOOKING_ID | STATE PRICE

PENDING 250
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SEMANTIC LOCK

1 PaymentService
2 FlightBookingService
_____ 3 ____HotelBookingService ~__ ______________
4 PaymentService
5 ConfirmationService

‘ Compensatable transactions

‘ Pivot transactions

‘ Retriable transactions
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CODING

g ™ g
f[eae ga-servi b ith-sagajsag: J- java [holiday-bosking z
sBga-services | orchasbation  holday-booking-service  efc  main  java  de  siden  saga sanices & B~ A o vowlBookingSarvosApplicaton * b @ G G - G o 20 Qe o
W wind-him-up-with-saga o sidon + = [avafcrumssutigant © wind-him-up-with-saga § = Project = = @ = © BokiegSeniceava i
 saga-services [saga-senices-overaenw] g o package de.sidion.saga.helidaybookingservice.services; - i’
O Project information ' idea £
. o o 4
B Recository W Wind-him-up-with-saga & Ov fesur 0 ¥Rk 0 H ki Lapar s
Project ID- 36986185 [ b} s i
[ tesues - ) ¥ events [ovents-cechasiration] s g
1) Mesge requests o 2commits P 18ranch 7 0Tags [ 35.9 MB Project Storage Rolt-hoskna [ight:baoking.» i if
& cico Pipslines In Microservice mit eigener besteht immer wieder das Problem der Datenkonsistenz bei sre % putlic class Saskinghervios |
Fehlerfallen innerhalb verteilter Anstatt Distrib ions zu wird mi i ich au malny
T security & Compiiance Editor jova inage
! de sidion sage holidaybookingservice private final BookingRepository bookingRepository;
@ Deployments Jobs » I3 config 2 iaag
% + I8 controller yappe tTaBookingE: ;
a B s & Regls o G“, Auto Devo ijtiensiin private final it pper ityMapper;
@ Infrastructure 3 It will automatically bulld, test, and ceploy your application based on a predefined CHCD configuration. porsistence ,".".:“.,. final estratorService bookingsag vico;
services
& Monitar o Loar =t © BookingEventToBockingEnttyMapper
o c Boal
B analytics Enab re—
# HoldayBooking Servicadpplication - e - ¥ Y
Q wii BT resources 1tyMapper ityMagper, estratorSeryi L
‘ test this. Tery = book: oY
X snigpats ik it g aicon 1. [ ¥ riitie | [ webioe | = | [ &~ m % gitignore This. boekingEventToBonkingENTiTyMapper = bookingEventToBookingEntityMapper;
£ sattings T porm.xml A thi chestratorService = Service;
iy kel beoking. Ihotsbooking b )
& add implementation AeBhe7I? [ 1 pom.xmi : ™ "
Thomas Milller suthored 3 days ago L. gitignare o piaean:
pom public veld createBooking(final BookingEvest bookingEvent) {
= README. md final iy itiy = per 3
P README | B Add LICENSE | [ Acd CHANGELOG || [ Add CONTRIBUTING [ Add Kubsrmates cluster [ Sat up CIICD » Wi Extornal Liraries i
e - b Seratchas and Conscls Lo i H
try {
Configure Integrations.
@ Configure Integrat Threat. sleep( mie 16950);
} eateh (InterruptedException e) {
Name Last commit Last update threm new untiseException(e);
¥
Braihg acd Implementation 3 days ago nestrat vice. verifyCard( Atiy.get 0;
¥
[ docier a0d implementation 3 days ago
E3saga-senices add implementation 3 days ago @ private tiy persistBoockin booking) 4
final ity Atly = pockingl ityMapper . createEntityFronEvent (bosking, "FENDING");
4 gitignoee add Implementation 3 days
st i return tory. save ] Emtitiy):
e README.md 8od |mplementation 3 days ago ¥
[ README.md }
Wind Him Up - Mit Saga verteilte Transaktionen in einer Kafka-Architektur :
verwalten i
o2
Abstract ; ¥
[ E
In modernen mit eigener besteht immer wieder das Problem der Datenkonsistenz bei j E
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BUCHVORSCHLAG

Microservices Patterns

von Chris Richardson

55
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CODE

Die ausfuhrlichen Codebeispiele findet |hr unter:
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