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Agqreqates = (onsistency Boundaries
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Boundaries need to be designed carefully
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But no implicit constraints!
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There i§ two-phase commit (XA)!!
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Life beyond Distributed Transactions:
an Apostate’s Opinion
Position Paper

Pat Helland

Amazon.Com
705 Fifth Ave South
Seattle, WA 98104
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The positions expressed in  this paper are

Instead, applications are built using different
personal opinions and do not in any way reflect techniques which do pot provide the same

the positions of my employer Amazon com, transactional guarantees but stil] meet the needs

Pat Helland ABSTRACT o g
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] ork have beeq in, . practical appmaches_. used_i.pthe i.qun_lelr;eurar_ions
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Ml(YOSO{'+ & Sa(es{»ol'(e sertalizability. Personally, T have 1nvested a non- the design patterns used in sending messages
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Grown-Ups Don’t Use

Distributed Transactions
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The fallacies [edit]

The fallacies are-[1]

1. The network is reliable.
2. Latency is zero.
3. Bandwidth is infinite.

@berndruecker
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Keo'uiremem’r: lo\empo’remcy of services!
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Rec,uivemem’r: lo\empo’femcy o} services

Photo by Chr.Spath, available under Public Domain.
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(ome communication challemges
require state.
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S’rm’fegy: {tateful retry
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Stateful retry
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Stateful retry & cleanup
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https://github.com/flowing/flowing-retail/tree/master/rest

@berndruecker

Embedded Engine Example (Java)

|I-Tr |1

Eprihq Boot Eprihq Boot

https://blog.bernd-ruecker.com/architecture-options-to-run-a-workflow-engine-6¢2419902d91
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A relatively common pattern
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,(an this handle 15k
Veques’rs per second?”
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2 alterntive approaches: choreography & orchestration
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Event-driven choreogmphg
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Event-driven choreogmphg
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The danger is that it's very easy fo make
nicely decoupled systems with event
notification, without realizing that you're
loging Sight of that larger-scale tHow, and
thus set yourself up for trouble in future

9ea¥$-

https://martinfowler.com/articles/201701-event-driven.html



https://martinfowler.com/articles/201701-event-driven.html

@berndruecker

The danger is that it's very easy to make
nicely decoupled systems with event
notification, without realizing that you're
losing Sight of that larger-scale fHow, and
thus set yourself up for trouble in future
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https://martinfowler.com/articles/201701-event-driven.html
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The danger is that it's very easy to make
nicely decoupled systems with event
notification, without realizing that you're
loging Sight of that larger-scale tHow, and
thus set yourself up for trouble in future
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If your transaction involves 2 to 4 steps,
(koveoqmphy migh‘l’ be a very qooo\ {i’r.

However, this approach can rapidly become confusing
RS if you keep ao\o\img extra steps in your transaction
Denis Rosa as it i§ ditficult fo track which services listen to
which events. Moreover, it also might add a cyclic
dependency between services as they have to
subscribe to one another’s events.

https://blog.couchbase.com/saga-pattern-implement-business-transactions-using-microservices-part/
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orchestration
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The wovk{—low i§ domain logic as paH’ o{ the service
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The wovk{—low i§ domain logic as paH’ o{ the service
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Clemens Vasters
Architect at Microsoft

http://vasters.com/archive/Sagas.html
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Clemens Vasters
Architect at Microsoft
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Clemens Vasters
Architect at Microsoft

http://vasters.com/archive/Sagas.html
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Living documentation for long-running behaviour
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BY EXAMPLE

How successhol teams deliver the right softwace
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Visual HTML reports for test cases
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Does nothing in
this demo!

Deduct existing )
customer credit

Restore
customer credit

<«

@berndruecker

%2 Camunda COCkpit Processes Decisions Cases Human Tasks

Dashboard » Processes » paymentV5 : Runtime | History

Definition Version:
2w
Version Tag:
Definition ID:
paymentv5:2 45aea
Definition Key:
paymentvs
Definition Name:
null Payment retrieval
History Time To Live: requested
null

Tenant ID:

Always this way
in the demo!
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y Charge credit
N card

= ’;_f‘ Credit card P31

aymen!

corﬁplete’ charged

Credit card
failed

r‘.gi\ customer to

update credit
card

e
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customer credit

= Wait for
customer to
update credit
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Payment failed

2 DemoDemo i~

Payment
complete?

ons

Modify

@

Charge credit

Payment received

Start Time Business Key

-02-26T10:40:59
-26T710:40:18
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Fancy a DSL? Just do it/

SagaBuilder saga = SagaBuilder.newSaga("trip")
.activity("Reserve car"”, ReserveCarAdapter.class)
.compensationActivity("Cancel car", CancelCarAdapter.class)
.activity("Book hotel", BookHotelAdapter.class)
.compensationActivity("Cancel hotel", CancelHotelAdapter.class)
.activity("Book flight", BookFlightAdapter.class)

.compensationActivity("Cancel flight", CancelFlightAdapter.class)
.end()
.triggerCompensationOnAnyError();

camunda.getRepositoryService().createDeployment()
.addModelInstance(saga.getModel())
.deploy();

The visual ge{’

auto-generated...
https://github.com/berndruecker/flowing-trip-booking-saga
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Thoughts on the state machine | work{low engine market
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Thoughts on the state machine | work{low engine market

(tack Vendors,

Pure Play BPMS
Low (ode Platforms

PEGA, IBM, SAG, ...

Homegrown {mmewovks

to scratch an itch
Vber, Netflix, AirBnb, ING, ...

(amunda, Zeebe, jBPM,
Adtiviti, Mistral, ...

oSS Wovk{low or
orchestration Engines

(loud OH.evinqs

AWS Step Functions,

Azure Durable Functions, ...

Integration Frameworks

Apache (amel,
Balerina, ...
Data
Pipelines
Apache Airflow,
§pring Data Flow, ...
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Does it support stateful operations?
{Does it support the necessary How logic?
BVN‘N Does it support BizDevops?

Does it scale?



@berndruecker

My personal pro-tip for a shortlist ;-)

(amunda & Zeebe



@berndruecker

Recap

* Aggregates = (onsistency boundaries

* Grown ups don't use distributed transactions
but eventual consistency

* ldempotency is Super important

* Some consistency challenges require state
* Stateful retry & cleanup
. Saqa V4 (ompem&ad'ion
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