(oordination of Serverless
Functions

& T Y 0 Vs | | | (e 1
- /a1 ia (81 181 gmy emn ¢Ay A0 ¢AY) gAY
s o s 5 o B B RR(R|NR|R

? Yy Y ¥ Y Y

4 i l




An example for today — the classical one
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Book
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Book
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Function collaboration

A

Book Car

Book a
trip?

Book
Hotel

Book
Flight
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(hoveoqmphy

(haining Event-Chain
P\ )\
(Car) (Car) No extra [ramework needed

$.post(carHireurl, $.post(carHireurl,

carBookedEvent ()

invokeHotel()

The fow i scattered across
functions and thus invisible
(hav\qiv\q the fequence i hard

A
(Hotel) A

(Hotel)

$.post(carHireurl,
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orchestration / coordinator {W\(’riom
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(Trip) (Car)

// book har
invokeCar()

$.post(carHireurl,

// book hotel

invokeHotel()
\ (Hotel)

G
$.post(carHireurl,
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orchestration / coordinator {W\(’riom
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orchestration / coordinator {W\(’riom

A A

(Trip) (Car)

$.post(carHireurl,
// book har v
invokeCar()

// book hotel
invokeHotel()

A

bookHotel(hotel, duration) - No{’ iACW\PO‘l'CV\‘{'
(Hotel)
\ y o
$.post(carHireurl, .




It is impossible to
dif{erentiate certain

{ailwe (CENAYIOS:

Independant of

communication s'lyle!
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orchestration / coordinator {W\(’riom

A A

(Trip) (Car)

// book har
invokeCar()

$.post(carHireurl,

// book hotel

invokeHotel() A

(Hotel)

G
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// book har
invokeCar()

// book hotel

try {
bookHotel()

} catch (err) {
cancelHotel()

¥

PUT &
DELETE

A

(Car)

$.post(carHireurl,

A

(Hotel)

$.post(carHireurl,
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Weaknesses
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Weaknesses: Lad’emcy creep

$$¢

— 00 _——
o +xms < ooms

—( Trip ) — I\ Hotel
-~

(oordinator ge’r's long running! 250 ws



@berndruecker

Weaknesses: Availa(oiliy erosion
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i . Functions keep independant
orchestration with work{low No long running function

Extra componevﬂ’ involved

f Workflow Engine A
A g A

(Trip) (Car)

$.post(carHireurl,
// book har >F
startTripWorkflow()
L

Car -> Hotel ->

\. y

(Hotel)

\. J
$.post(carHireurl,
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Exaw\pl

o e ©

Book hotel Book car Book flight

Trip requested Trip booked  §

Workflow Engine

A

A (Flight)

(Trip) A

(Hotel)




Levemge Vd’r .
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Book hotel Book car Book flight

Trip requested Trip booked  §

Workflow Engine
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A (Flight)

(Trip) A

(Hotel)




Leverage stateful retryine

o

Book hotel Book car Book flight

Trip requested Trip booked  §

XY e,\.\"‘\o\\5
V0

kflow Engine

A
A (Flight)
(Trip) A
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Let’s talk about comsis{’emcg All or nothing

L Lo L

Book hotel Book car Book flight

Trip requested Trip booked g



That means

Local

ACID

Local

ACID

Book Car

A

Book Hotel

(onsistent

Temporarily
inconsistent

Evevﬂ'mlly
consistent
m)ain
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(ompensation — the classical example

; 1 5 faga

book book book
- ho{’el (.\4 li H»

book

fri cancel cancel lymw4+mmm.
hotel i trigger compensations
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CAMUNDA

(amunda (loud - Process Automation as a Service
Work{low engine based on BPMN

(loud-native, Source-available, horizowtally scalable

Live hacki g Y &



https://github.com/berndruecker/trip-booking-saga-serverless

Demo Architecture

Trip Booking Function
Deploged

onto Zeebe

BPMN Workflow Definition

native
Lambda Worker invocation

—

Zeebe (lient
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Choreography & orchestration
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Event-driven choreogmphg

Hotel
-_— oy, \ booked
Trip I Ho+el ’ / -~ = N
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Event-driven choreogmphg
Pev{orm undo

(cancel hotel) Hotel
-_ - booked Perform undo
/ -_ / (cancel car booking)

Trlp H 0‘{'8[ ’

Kequeﬂ’ 1 e - (ar
h'iP -~ canceled

I .
_rnP canceled

N\
-~ - booked
failed RN
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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
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@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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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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lmplemen’rimg ckomges in the process

Hotel
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lmplemen’ring ckamges in the process

Hotel
booked
req ueS‘l’ed
Ho+el

canceled

Keques’r
trip

—

(ar

booked

—

Trip

{ailed

You have to adjus{' all services amo\ Veo\eplog at the same timel



@berndruecker

What we wanted
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https://www.flickr.com/photos/23447193@N06/7849857232
https://creativecommons.org/licenses/by-sa/2.0/
https://commons.wikimedia.org/wiki/File:Moshing_BMTH_RAL_2013.jpg
https://creativecommons.org/licenses/by-sa/4.0/deed.en
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orchestration

hotel
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orchestration

(/14

N\
Bs =2 -
trip booked
_— (ar
— booked
booked light
el thH’ Y

Flight ~-~=-

booked

You have to ao\jud’ one Service and mo\eploy only this one!
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Clemens Vasters
Architect at Microsoft

http://vasters.com/archive/Sagas.html



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

http://vasters.com/archive/Sagas.html

Rental Cars

Car! Book
Hotel! |
Flight!

Cancel

Hotels

Book

Cancel

Flights

Book
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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

Jakob Freund and Bernd Ruicker
REAL-LIFE

Includes an introduction to DMN

Fayment reguired

sl aad " Credit card - LIVI NG
expired ; DUCUMENTAT'UN

Payment failed

;%53
SPECIFICATION
BY EXAMPLE

How successhol teams deliver the right softwace




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!

@

y Charge credit
N card

= ’;_f‘ Credit card P31

aymen!

corﬁplete’ charged

Credit card
failed

r‘.gi\ customer to

update credit
card

e

Deduct existing
customer credit

= Wait for
customer to
update credit
card

Payment failed

2 DemoDemo i~

Payment
complete?

ons

Modify

@

Charge credit

Payment received

Start Time Business Key

-02-26T10:40:59
-26T710:40:18
-

camunda BPM / v7 8




ftep Functions | | :Stf”f

BookHotel i

,,,,, O

' BookFlight

BookRental

https://read.acloud.guru/how-the-saga-pattern-manages-failures-wits-I‘da-"n- S
step-functions-bc8f7129f900



https://read.acloud.guru/how-the-saga-pattern-manages-failures-with-aws-lambda-and-step-functions-bc8f7129f900

Think of more complicad’eo\ {Cenarios

Credit

available

Charge credit
card

Check
customers
balance

Payment
received

Payment

failed
©

Deduct charge Ask customer to
from credit update card

Payment = Payment aborted
received (by
existing credit)

{;? S
fund charge Remind

to customers customer to
balance update card

Payment fully
covered?




Recap

* Function coordination might include orchestration and
work{low

* (arefully decide about choreography v§. orchestration

* Learn fo handle eventual consistency and related
business problems (e.q. transactions), e.q. by the Saga
Pattern

* ldempotency i§ super important!
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Thank you! —




Contact: mail@berndruecker.io
@berndruecker

Slides:  https://berndruecker.io

Blog: https://medium.com/berndruecker

Code: https://github.com/berndruecker

https://www.infoworld.com/article/3254777/

application-development/
Infoworld 3-common-pitfalls-of-microservices-

integrationand-how-to-avoid-them.htm]

v https://www.infog.com/articles/events-
n o > workflow-automation

https://thenewstack.io/5-workflow-automation-
THENEWSTACK use-cases-you-might-not-have-considered/
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