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Architecture of a crowd logistics app ecosystem

Event-orientation as key architectural style

Usage of AWS for quick feedback cycles
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Digitale Dorfer Application Landscape
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Crowd Logistics



Crowd Logistics
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Pooling Station




Webshop and Apps

Fragen? +49 (631) 6800 2275 | Info@digitale-doerferde

@ BestellBar Regional Digital — Demo

BB oocher sMedien P essenstioken QP Gesunaneitswellness  68) Soortsrreizeit [ Alleanbieter I Alle Kategorien
Kaffeeteilchen Startssite / Shep / Essen & Trinken
Kategorien Sortierennach Standardsortierung 4 || 12Produtesnzeigen

> Blicher & Medien (1)

> Essen & Trinken (295)

> Brot & Brotchen (28)

> Kaffee (6)

> Kaffeeteilchen (4)

> Wurst & Fleisch (15) Nussecke

115¢€

Hefe Knoten

090€

> Garten{1)
nkl. 75 MwSt. zzz. Versandinosten
Gemaide (7) Ueferzsit: 15 Tage
Verkaurt von Backerel Wolfgang Schaniot
» Gesundhelt & Wellness (29)
W In den Warenkorb = Detals Winden’

> Gutschelne (4]

> Haushalt (57) 218
ot '
> Haustiere (13) Ci Ay
. Vo e
> Mode & Bekleidung {7) S5 R )

nkl. 75 MwSt. zzgl. Versandiosten

Ueferzeit: 1-5 Tage
Verkaurt von Backs

Warenkorb

No SIM &

Uber BestellBar ~ Kontakt  Anmelden

Ueferzeit 1-5 Tage:

» In den Wareniorb

inkl. 73 MwSt. zzzl. Versandiosten)

Verkaurt von Backere Wollgang Schniot

14:56

Deliveries

No SIM =

£ Details

Ramosa Markt, Ramsen

MullerstraBe, Eisenberg

HIT-Markt Eisenberg, Eisenberg

!

Finderweg, Eisenberg

Arleshof, Kerzenheim

MiillerstraBe, Eisenberg

Béackerei Wolfgang Schmidt in Dreisen, Dr...

!
!

MalerstraBBe, Zellertal No SIM = 14:57

Details

Last change: Today, 14:56

£ Deliveries
Ramosa Markt, Ramsen

MiillerstraBe, Eisenberg Informa

Delivery status

gu

picked up, Today, 14:52

=Details

PICK UP:

~ Adeshof
oo Areshof 1, 67304 Kerzenheim
Tomorrow, 10:25 - 10:25

DELIVERY OPTIONS:
Anne Besteller
MillerstraBe, 67304 Eisenberg
Tomorrow, 10:52 - 10:52
Erhalte 8 DigiTaler fir die Lieferung

RECEIVER:

a Anne Besteller
HINTS:

eim Nachbarn klingein!
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Events in Logistics Scenario

Purchase Order Ready

Received

Delivery
RESA

Delivery
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Event-Driven Architecture



Basic Architecture of Logistics System — Event-Oriented
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Delivery
Events: Types Ready

Transport
Selected

Logistics Delivery
App Received

Typed
Domain
Event

API Gateway

Technical
Event-Bus Event
(Reactor)

Event Event Event
Processor Processor Processor




Interfaces between Clients and Backend

Logistics App Ij Client DB j

cg 4 Event API N ( Data API A
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Impact on Client Architecture

Minimal logic in

client Events created
(3 clients) on real-world
Interaction

Logistics App

Screen

Event Queue

Client
DB

Events queue for
offline
Interactions

No direct data
manipulation
(via backend)



Technical Realization



Technologies
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Deployment Overview

Environments (dev/stage/prod)

Load Balancer

Service AWS EC2 Instance

Spring

[ service Jackson Swagger ]

[ business  Reactor ]

l datamanagement Hibernate I

SQS Queue

Worker AWS EC2 Instance
Spring

[ worker

[ business

Pooling Station

[

External Services

Authentication Provider

GEl»

[ datamanagement
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AWS RDS

| MySQL DB (dev/stage/prod) |||

Buckets (dev/stage/prod)

AWS
AWS . .
SQS ol Moblle Services
Qucue Cognito || SNS
V_i
Push Services
1 Gem APNS
L Social Media
Twitter Facebook
v | Twilio
Wordpress SMS
digitale- _ -
doerfer.de |  GMail




Time Triggered Events via Elastic Beanstalk Workers

Handling of deadlines for
business processes

TransportWaitingForDeliveryExpired
Event

Service Instance

Event Waiting Event
Processor Processor

Persist
deadline

DB

Backend

Worker Instance

WaitingForXE
xpired

Expiry
Worker

Regularly
check deadline




Pooling Station: Reverse Communication Queues via SQS

In unknown network, unknown IP address

Control Software

AWS IoT

Event API 4 Data API h

Event Command
Receiving ] [ Sending [ Read-Only ]
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API Gateway




Events from Backend to Clients via SNS

10S Android
Logistics App Logistics App

Data API

Event Event
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Scaling of Backend Services via Elastic Beanstalk

Logistics Logistics
App App

Elastic Load Balancer

Logistics App

API
Gateway
API
Gateway

Event
Processor
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Lessons Learned

Event-orientation fits well as paradigm for logistics
but needs a lot of concretization

Running a system of that size within a research project only works
with prefabricated high quality services

Operation still requires significant knowledge, automation is the
key for success
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Running a research prototype in production is possible

“Simple” AWS services like Elastic Beanstalk and RDS are well
suited for a learning team
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