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Please note

IBM’s statements regarding its plans, directions, and intent
are subject to change or withdrawal without notice at IBM’s
sole discretion.

Information regarding potential future products is intended to
outline our general product direction and it should not be relied
on in making a purchasing decision.

The information mentioned regarding potential future products
IS not a commitment, promise, or legal obligation to deliver
any material, code or functionality. Information about potential
future products may not be incorporated into any contract.

The development, release, and timing of any future features
or functionality described for our products remains at our sole
discretion.

Performance is based on measurements and projections
using standard IBM benchmarks in a controlled environment.
The actual throughput or performance that any user will
experience will vary depending upon many factors, including
considerations such as the amount of multiprogramming in
the user’s job stream, the 1/O configuration, the storage
configuration, and the workload processed. Therefore, no
assurance can be given that an individual user will achieve
results similar to those stated here.
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Managed event streams



Using events to provide engaging customer experiences
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Anatomy of a microservices application

Event-driven interactions between microservices

promotes decoupling for robustness and scale
A Discovery

Messaging where possible Microservice

Lightweight messaging e.g. AMQP, Kafka o O P
JSON AN
Publish/subscribe /HTTP ‘~
Eventual consistency Microservice
(PAPl S ~
. Publish "~ \
Direct calls where necessary _ _
_ _ Microservice  «__ Subscribe ®
Lightweight protocols e.g. JSON/HTTP
- \\

Load balancing/scaling via service discovery
Circuit breaker

Caching Microservice

'. Message Hub

Microservices application



Creating truly independent digital applications

API Gateway

Independent microservice components enable

« Agility: Innovate rapidly without affecting other components

« Scalability: Scale only what you need, and only when you need to

Microservices applications * Resilience: Fail fast, return fast, without affecting other
components
s A, A
< £ S
3 S
= d To provide those benefits they need to be independent of the
£ 5 systems of record
(]
ﬁ 0 \ 4 « APIs: Are simplest to use, but create a real-time dependency
- . « Event streams: Enable microservices to build views on
Enterprise integration changing data and react to situations as they occur

« Data sync: Provides a local replica of back-end system data
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Kafka is: Built for Scale

Topic




Kafka is: Built for Scale
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Kafka is: Built for Scale
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Kafka is: Built for Scale

———

———— — — — — — — — — — |

—_—_———————_—_—_————

||||||||||||||||||||

Node 5

||||||||||||||||||||

Node 4

/§€ kafka

||||||||||||||||||||

]
1
1
<)
)
1 o
1 O
. 2
1
1

\

/I'l||||||M.:H.|.H:.P |.||.||\
,oTTTTITTITITTITIICTITS
]
1
1
N
)
1 O
1O
. 2
1
1
4 ..........

W e )
LT LT
]
1
1
R
)
O
e
L 2
“
4 ..............................




Kafka is: Built for Scale
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Message Hub is Apache Kafka in IBM Cloud

ST RESTful API
RE : HTTP \

%kufku : Apache Kafka
TCP
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Event ingestion and distribution using Message Hub
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Message Hub Object Storage Apache Spark
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Internet of Things Your applications
Platform

OpenWhisk
IBM MQ
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Options for stream processing

e |[BM Streams

« Advanced analytics platform for analysing data in motion
» Extremely capable and high performance

« Apache Spark Streaming

* An extension to the very well known Apache Spark platform
» Integration with Kafka very straightforward
» Not really proper streaming (uses “micro-batches”)

« Kafka Streams

« Basic stream processing framework in Apache Kafka
« Aimed more at developers, rather than data scientists
* Not yet supported with IBM Message Hub

Watch this space ©
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Streaming Analytics using Apache Spark Streaming
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Internet of Things Message Hub Apache Spark Data Science
Platform Experience
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My Projects > streaming > streaming

File Edit View Insert Cell Kernel Help | Scala 2.11 with Spark 2.0 O [3
6] @® of F ®©® (® ® C Format Code v CellToolbar
In [ ]: BAddDeps org.apache.spark spark-streaming-kafka-0-10 2.11 2.0.2

// The topic name for the events
val topics = Array("carevents")

]
-~

def creatingFunc(sc: SparkContext): StreamingContext
// Batch interval is 5 seconds
val ssc = new StreamingContext(sc, Seconds(5))

// Subscribe to the topic and generate a stream of messages every batch interval
val stream = KafkaUtils.createDirectStream[String, String](

ssc,

PreferConsistent,

Subscribe[String, String](topics, kafkaParams)

)

// Process the events to extract just one field

val events = stream.map(record => (record.value))

val eventsAsStrings = events.map(_.replaceAll("[{ }\"\uOOAO]", ""))

val eventsAsPerValueStrings = eventsAsStrings.map(_ .split(','))

val eventsAsSeparateStrings = eventsAsPerValueStrings.map(_.map(_.split(':"')))

val eventsAsMaps = eventsAsSeparateStrings.map(_.collect({case Array(s0,sl) => (s0,sl)}).toMap)
val refills = eventsAsMaps.map(_ ("refills").toLong)

// Accumulate the number of refills over time

refills.foreachRDD{ (rdd: RDD[Long], time: Time) =>
val refillsAccumulator = RefillsAccumulator.getInstance(rdd.sparkContext)
rdd. foreach{r => refillsAccumulator.add(r)}
println("Refills: " + refillsAccumulator.value);

SSC

}

// Start the processing

val sc = SparkContext.getOrCreate()

val ssc = StreamingContext.getActiveOrCreate(() => creatingFunc(sc))
ssc.start()
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What is IBM OpenWhisk?

An open
serverless
platform to O
execute code
IN response to
events
@

&% Cpenwhisk”

Delivered as open source via Apache
29 openwhisk.org




What is serverless computing?

Runs code only 4
on-demand on a
per-request basis




Runs code only on-demand on a per-request basis

Serverless Is for .

compute what -\
object storage is PP
for StOrage No servers Just code

<> <>
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Runs code only on-demand, pay for what you use

Scales on

a per-

request

basis .

Price = (Time an action was running *
memory allocated to action) ‘

$0.000017 per GBs
Free tier: 400,000 GBs
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A wide array of Event Providers

O w 9

Periodic |IBM Cloudant Message Hub

Mobile Push Github IBM App Connect
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Serverless event processing

Event processing with Message Hub

IBM Aoudant

Real-time Datastream Qperwhisk
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Serverless event processing

Event processing with App Connect

Asana
Eventbrite
Google Sheets

Q2 o~

IBM App Connect IBM Message Hub IBM Cloudant
Openwhisk

Insightly

©O00OC

MailChimp

28
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An example of an Event Streaming interface:
Streaming Salesforce events into enterprise applications

s Microsoft
"W Azure

~

«}% IBM Cloud

NP

**"%?:" amazon
“" webservices™

) Google Cloud Platform openstack”

IBM Corp. 2017

ueue Manager

_______ - T
ex or JNDI |BM MQ Console
ic

MQ Bas:
Salesforce - M
: ::lor Total Events Q
Events Orcroms Messages
“Pp2r 00 140 14:35:00 14:35:30
Time
Sa,Iequrce N:JJWH:”
Lightning
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to Salesforce events

https://youtu.be/quUJqOLGIbnM @ Enterprise Systems



https://youtu.be/gUJqOLGIbnM

Events Are Part Of A Hybrid Integration Strategy

_IT! Mobile @Pamm mmmy E[EIEI:JT uﬂmngs Q

XaaS
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5 engagement - (1] | Hx@ @/g :____.-""- | _
s business logic - - =
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API Events Data
_ composition synchronization
Low-level connectivity

Core
business n
On-premises
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Events Are Part Of A Hybrid Integration Strategy

_IT! Mobile @Pamm mmmy E[EIEI:JT uﬂmngs Q
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Making Events Usable

O = & )

Easily found and De-coupled Consumed reliably Delivered in time to
guickly consumed infrastructure by cloud applications be useful
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Making Events Usable

O = & )

Easily found and De-coupled Consumed reliably Delivered in time to
guickly consumed infrastructure by cloud applications be useful

* Innovation teams, partners and developers can discover event
streams in a catalogue

« Events must be self-service consumable without human interaction

34



Making Events Usable

SN

Easily found and
guickly consumed

EN

De-coupled
infrastructure

&

Consumed reliably
by cloud applications

* No technology ties between producer and consumer
* No operational ties between producer and consumer

35

O,

Delivered in time to
be useful



Making Events Usable

O = & )

Easily found and De-coupled Consumed reliably Delivered in time to
guickly consumed infrastructure by cloud applications be useful

* Replay history
« Durable subscriptions, surviving disconnection and app failure
« Horizontally scalable consuming apps for increasing capacity and HA
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Making Events Usable

O = & )

Easily found and De-coupled Consumed reliably Delivered in time to
guickly consumed infrastructure by cloud applications be useful

e Latency ~ 1 second
« Delivered to an application, not polled

37



MQ to MQ connections

MQ - MQ
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Easily found and
guickly consumed

| =

De-coupled
infrastructure

\

S

Consumed reliably
by cloud applications

)

Delivered in time to
be useful

N\

Significant challenge
Requires work

Trivial



REST APIs

O« e & O

Easily found and De-coupled Consumed reliably Delivered in time to
guickly consumed infrastructure by cloud applications be useful
Rest APIs b
N\

Significant challenge
Requires work

Trivial
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MQ to Message Hub

MQ to
Message Hub
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Summary

O« e & O

Easily found and De-coupled Consumed reliably Delivered in time to
guickly consumed infrastructure by cloud applications be useful

MQ «—-> MQ \

Rest APIs \

MQ to
Message Hub
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Every challenge has been addressed...

O« e & O

Easily found and De-coupled Consumed reliably Delivered in time to
guickly consumed infrastructure by cloud applications be useful

MQ «—-> MQ \

Rest APIs \

MQ to
Message Hub
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...waiting to be combined into one solution

O« e & O

Easily found and De-coupled Consumed reliably Delivered in time to
guickly consumed infrastructure by cloud applications be useful

Event
management
solution
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Summary

Events are driving the key areas of innovation within the enterprise

Managing the distribution of these event streams is key to rapid
Innovation
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Stay In touch

www.EventDrivenEnterprise.com



Notices and disclaimers

Copyright © 2017 by International Business Machines Corporation (IBM).
No part of this document may be reproduced or transmitted in any form
without written permission from IBM.

U.S. Government Users Restricted Rights — use, duplication or
disclosure restricted by GSA ADP Schedule Contract with IBM.

Information in these presentations (including information relating to
products that have not yet been announced by IBM) has been reviewed
for accuracy as of the date of initial publication and could include
unintentional technical or typographical errors. IBM shall have no
responsibility to update this information. This document is distributed
“as is” without any warranty, either express or implied. In no event
shall IBM be liable for any damage arising from the use of this
information, including but not limited to, loss of data, business
interruption, loss of profit or loss of opportunity. IBM products and
services are warranted according to the terms and conditions of the
agreements under which they are provided.

IBM products are manufactured from new parts or new and used parts.
In some cases, a product may not be new and may have been previously
installed. Regardless, our warranty terms apply.”

Any statements regarding IBM's future direction, intent or product
plans are subject to change or withdrawal without notice.

Performance data contained herein was generally obtained in a
controlled, isolated environments. Customer examples are presented
as illustrations of how those customers have used IBM products and
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the results they may have achieved. Actual performance, cost, savings or
other results in other operating environments may vary.

References in this document to IBM products, programs, or services
does not imply that IBM intends to make such products, programs or
services available in all countries in which IBM operates or does
business.

Workshops, sessions and associated materials may have been prepared
by independent session speakers, and do not necessarily reflect the
views of IBM. All materials and discussions are provided for informational
purposes only, and are neither intended to, nor shall constitute legal or
other guidance or advice to any individual participant or their specific
situation.

It is the customer’s responsibility to insure its own compliance with legal
requirements and to obtain advice of competent legal counsel as to

the identification and interpretation of any relevant laws and regulatory
requirements that may affect the customer’s business and any actions
the customer may need to take to comply with such laws. IBM does not
provide legal advice or represent or warrant that its services or products
will ensure that the customer is in compliance with any law.



Notices and disclaimers
continued

Information concerning non-IBM products was obtained from the
suppliers of those products, their published announcements or other
publicly available sources. IBM has not tested those products in
connection with this publication and cannot confirm the accuracy of
performance, compatibility or any other claims related to non-IBM
products. Questions on the capabilities of non-IBM products should be
addressed to the suppliers of those products. IBM does not warrant the
quality of any third-party products, or the ability of any such third-party
products to interoperate with IBM’s products. IBM expressly disclaims
all warranties, expressed or implied, including but not limited to, the
implied warranties of merchantability and fitness for a particular,
purpose.

The provision of the information contained herein is not intended to, and
does not, grant any right or license under any IBM patents, copyrights,
trademarks or other intellectual property right.
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IBM, the IBM logo, ibm.com, Aspera®, Bluemix, Blueworks Live, CICS,
Clearcase, Cognos®, DOORS®, Emptoris®, Enterprise Document
Management System™, FASP®, FileNet®, Global Business Services®,
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Unica®, urban{code}®, Watson, WebSphere®, Worklight®, X-Force® and
System z® Z/OS, are trademarks of International Business Machines
Corporation, registered in many jurisdictions worldwide. Other product
and service names might be trademarks of IBM or other companies. A
current list of IBM trademarks is available on the Web at "Copyright and
trademark information” at. www.ibm.com/legal/copytrade.shtml.
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