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Event-based integration. Examples.
Job, Signals, and Streams
Event Streams and Timeliness

Event Journeys
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TICKHETING INTEGRATION FLOW
BORUSSIA | EVENTIM | AXESS

Automated access control: Axess Ticket portal: Eventim

ticket codes
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343 Industries was (and is) a close

o
Gaming - Telemetr
implementation of Azure Event Hubs

for multiple Halo titles.

(Halo 4 launched on Service Bus)

Kolibri Games

3 Party _
PLAYFAB ese ‘
With help from the Microsoft Azure
. op o o g g Data Facton 3 Party
gamlng Staffl. KOllbrl bu‘lt that plpellne (Schedule ar‘e\'yf:t)ircyfsjobs] Integrations

in just a few weeks. It uses Azure Event
Hubs for data ingress, capturing every
time a player clicks to build or buy
something in the game. Azure Stream
Analytics grabs the events from Event

Azure Functions (Transformations)

& @

. . Event Hubs Stream Analytics Data Lake Storage Azure SQL Power Bl
Hubs, normalizes the data, and puts t Game (Event distribution) lReélitin‘efdata et-ral'f]tics& (Offline raw data) Database
. lSerdse'-Jerts] ranstormations,
in Azure Data Lake Store. Azure Data
Factory is used as the data integration “)
service, where all the data sources and
ETL workflows are scheduled, uure Data Lake Andlytics
(Data transformations)

orchestrated, and monitored.


https://customers.microsoft.com/en-us/story/fluffyfairygames-media-telco-azure

Retail - Recommendations

ASOS

T o e e e e Online recommendationsservice (HOT path)

used to batch-process user telemetry to B 4+ .

build multiple machine learning oK C—).

models to be hosted by the online Microsoft Azure Service Fabric Azure Cosmos DB
recommendations service. User (Personalization decision engine)  (Distributed model store)

interaction telemetry is stored in Azure ;f%

Data Lake Store for long-term storage. i
Competing versions of the user and SopRes; ASOS.com Azure Data Factory
pI‘OdUCt vector models are generated, (Product details page) (Scheduled job to refresh persisted models)
using the Apache Spark MLlib machine e

learning library in Azure : : !

HDInsight using Python LightFM and e S Rl ‘. _—

TensorFlow. These are then bulk- At é o BB AR RNt -2

loaded by Azure Data Factory into | E B

Azure Cosmos DB. : . = :
: spark’ +

Apache Spark for Azure HDInsight

Offline recommendations engine (COLD path)


https://customers.microsoft.com/en-us/story/asos-retail-and-consumer-goods-azure

Automotive —Telematics

Bridgestone

Bridgestone started developing
Tirematics on Azure in August 2016.
The Tirematics architecture
comprises Azure loT Hub, Azure Data
Lake, Azure Stream Analytics, Azure
Event Hubs, and more. Tire sensors
first send data to a local system at a
vehicle maintenance site. The system
then uses mobile phone networks to
send the data to Azure loT Hub and
stores it on Azure Data Lake. Next,
Azure Stream Analytics analyzes the
data in real time. If the system
detects an abnormality, Azure Event
Hubs sends an alert (see the
Tirematics system configuration
diagram below for more details).
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Techniclans reference data in real time via the Tirematics screen
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A technician checks tires. Tirematics' information can be checked with a smartphone. Technicians can check the air pressure etc. of each tire by simply
tapping the screen* and selecting a vehicle. In addition, the tire layout shows which tires have air pressure problems. *The screens above are mockups.


https://customers.microsoft.com/en-us/story/724108-bridgestone-japan-azure-iot-chemicals-agrochemicals-en-jp

Signals, Streams, and Jobs

Signal: The capture of an occurrence (statement of fact) during the
operation of a software system

Event: A data record expressing a signal and its context. The context is
expressed in metadata annotating the signal.

Event Stream: A chronological sequence of events belonging to the
same context.

Job: Not an event. A description of a task that needs to be performed
by some party. Preferably just once.



° e her s
. P e
S I g n a I S cr:ht,y ar Meetmlg Meeu:‘\ge adldag cpqy'he
ag, hedulé e (o] o/, he
q sc aacce'vte She(r Cctey
] "Ve h
Calendar Meetl'ng nvento Y ,‘te;or
Chq appointment a.tte"dee item add
Pry; e Prop i reminder ‘hviteq / woved -
depl qutl.o chan'g d Verif' osql hl/eh Ye S\’\e\f
Oy, h ommltte lcati, f; to, groM
th (t; en C Uce h te"h A
lqted t eede d Sc any, rcrqﬂ_
for _'eq Otate
R c“amg‘:\ Mouse sate % g
Application proposed wo\,os ced ise Cl:,rsor . s,
deployment comme” v \e0d Tereq p.'wchﬁ'
succeeded . sa\esdded vos"t\(\)’:
Ppje el Ye focys & ve??
depy,, tiop \'eassed " Tackey o
fQi/ ’heht h ROo'h ?duot\o me(\t Deli\/e ?’\741' (ea Air‘cr
ed “Mig; wn 15¢ o G ft
‘dity, \oo¥ NAMIOTY Addreg xe? uaw,
oNe reqq & \.‘cyge cha s ) o k
v?“'\ \& 2 hgeq ch de
co\:\'\‘o’s“o Ahge
Database Vi def‘ (224
record e Sm (7 0° lvey,
S o m al X ed " fc
inserted ©09? @00«\ ¥e det, ke e, hg; \76\0“ el pircr® a
o 10 o €cteq Stq he . he . OX\\" de
a0k ™" g0 o SUre stoC
MY Y Caq grade
cPU Package orae’
Venue rilizatt “g'me delivered issUe
tisce’: tt / h \'Ga coo\a“tu\'e Eh
. € . 1 \
File reserved Object move"q'-ed ce\f‘f‘\’e Gd RpMilhe . Stock trade z.ccount
changed aue detected e, ene ed eqy ?00\9,00“,? order scp,ansfe"
\'eeo& ahead Cteg o e executed eduleq
]
e’ e hgi Tank
K\C ed - ’7¢(e Op; " Pr. he Py re ade
\e \'e\eas & sar ve Jece VlS_'v“‘l b eSSL,'_ 4 ressY Stock 44 ount
LAY\ by, ,c/?e di Iocity object tes, '€ red . Packq rder ACC cer
oreo” "he, : N qﬁce"eht. classified ‘"e,-to"/ vddwgd Fou teg > sett\ed tmns\eted
Sed /Cu[ ‘at \oade com\’



/org/
/org/
/org/

/org/

/site/berlin/building/41/floor/=/unit/j/room/" /sensors/occupancy
/site/berlin/building/41/floor/-/unit/j/room// /sensors/fire
/site/berlin/building/41/floor/-/unit/}/room// /sensors/gasbio

/site/berlin/building/41/floor/-/unit/|/room// /sensors/climate

Ce 6P &8
® ® 2® o ¢

Occupancy !7 0 e ‘ ‘ a .

Fire/Smoke

Climate

Gas/Biohaz ;‘ L o] & £

Events put signals
Into context

Org
/org/ /
Site
/org/ /site/berlin/
Building
/org/ /site/berlin/building/41
Floor
/org/ /site/berlin/building/41/floor/
Unit
/org/ /site/berlin/building/41/floor/-/unit/|
Room
/org/ /site/berlin/building/41/floor/-/unit/}/room/




Events: Observations, Signals, Jobs

: Signals are
Fire immediately
Smoke actionable

ire %§\|
6 Signal AIFarm! I mﬁ .

74

Signal? Job?

Is there an expectation to fulfill?

Climate: Derivat il ted
Temperature f erivative signals ?rebcomptg e
Humidity rom sequences of observations

V

Observations

Time



/org/
/org/
/org/

/org/

/site/berlin/building/41/floor/-/unit/}/room/“ /sensors/occupancy
/site/berlin/building/41/floor/=/unit///room/- /sensors/fire
/site/berlin/building/41/floor/-/unit/}/room// /sensors/gasbio

/site/berlin/building/41/floor/-/unit/|/room// /sensors/climate

Analytics Questions:
Are there people in room 41 3J/4?
What room is unoccupied in building 417
Is there a fire alarm at the site?

Observations, signals, and
derivative jobs

Org

/org/ /

Site

/org/ /site/berlin/

How is the air quality on the lab floor?
What's the temp in tenant unit 41 3J?

Derivative signals and reactive actions: Jorg/

Signal evacuation and alert the Fire
Department if any fire or gas/biohaz sensor
on site goes into an alert state.

Building
/site/berlin/building/41

Floor

Adjust floor HVAC when average temp on /org/ AT e BT
any building floor deviates by +/- 2C from Unit
20C.
Fire/Smoke Alert Security when unexpected occupancy is forg/ /site/berlin/building/41/floor/=/unit/]
— detected in Unit 41 3J.
Gas/Biohaz [ Room
— /org/ /site/berlin/building/41/floor/-/unit/}/room/

Climate |/




Discrete Event Router

Azure Event Grid, AWS Event Bridge, Knative
Eventing

™) —

Queue Pub/Sub Broker

Azure Service Bus, AWS SQS/SNS, Google
PubSub, Apache ActiveMQ, RabbitMQ, IBM MQ

> —

Event Stream Engine

) —)

Azure Event Hubs, AWS Kinesis, Apache Kafka,
Apache Pulsar, CNCF Pravega

Event Stream Aggregator

Azure Stream Analytics, AWS Kinesis Analytics,
Apache Samza, Apache Flink, etc.

Push-style distribution of
discrete events to serverless
workloads or other messaging
infrastructures

Pull-style, queue-based transfer of
jobs and control via message
queues and topics

Partitioned, high-volume, tape-
drive-style sequential recording and
unlimited, pull-style re-reads of
event streams.

Stateful processing of event streams
yielding event streams and discrete
events as continuous output



Event Streaming is not "modern” and Queues
are not "traditional”

Both are patterns of state-of-the art
messaging infrastructures.



Modern apps use eventing and queue-based messaging

“Core” functions of services
require direct, point-to-point, RPC
or queue-based interaction: Direct Interaction

Commands, Requests

o
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Extensions react to events or

insights derived from event Q
streams emitted by services.

Might turn to the emitting service to ask

for details or perform actions.

Extension by subscription

Em——TTTE——




Event Streams and Time(-liness)



Event Data Value — Securities Markets

Data publishers provide more value by
further enriching real-time data.

Timeliness Value

— Level Il

Real Time

15 Minute

24 Hours Level |

) ) End of Day
In many business contexts, real-time data

Historic
(milliseconds to seconds after occurrence) is

measurably most valuable when fresh.




Velocity Matters = Parallelization Matters

Capture

! (optional)

Shape

i Enﬂch,Reduce,%
. Validate, Filter |

. Disseminate '

_______________________________________________________________

———————————————————————————————————————————————————————————————

_______________________________________________________________



Event Streams and Context

Real-time dashboards
show ad-hoc

available data
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Event Journeys



Federation: Event Journeys
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Why Standards? Why CNCF CloudEvents?

loT Field
Gateway

[ Avro
22
A|\IATS, Kafka, AMQP

Event
Stream
Broker

: : g@. Analytics

Il

Telemetry

Telemetry
Alerts

INJO)\

Functions &

Services

Alerts

>A<NATs, MQTT, AMQP Pub/Sub &Y
' Queues

 Event data is often routed via multiple hops and often using different protocols and
including intermediaries\that are not under a single party's‘control

* How is what gets sent here easily routed to and stored| here
multi-cloud systems?

in hybrid edge/cloud and

« How can we ensure that no critical information is lost in spite of the differences?



Why CNCF CloudEvents?

Binds to existing standard application
protocols. Not a new protocol.

Does not try to abstract away protocols
but leverages each for its strengths

Integrates with existing messaging and

eventing stacks
g structured data

. .. . encodings
Leverages existing data encodings and (extensible)
is easy to adapt to new ones (Protobuf,
CBOR, MsgPack, etc.)
application
protocol
mappings
(extensible)

Allows for protocol switching and
transcoding on multi-hop routes

5
’!4 CloudEvent

= - T

“binary” direct projection
onto protocol message
(most efficient protocol use)

“structured” projection onto self-contained
data structure using standard encodings
(easily routable, storable as-is)

——
AMQP Avro INJOL\
‘/ AN
AMQP HTTP NATS Kafka MQTT



CNCF CloudEvents Current Work

Schema Registry

API definition for managing schema documents used for serialization and validation in eventing and
messaging scenarios.

Event Catalog

API definition for managing and discovering event templates at development time

Discovery

API definition for sharing and discovering event subscription points and sources at runtime

Subscription

API definition for subscribing to events across multiple protocols
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Eventing on Azure Cloud

SaaS Platform Integration
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