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Please note

IBM’s statements regarding its plans, directions, and intent are subject to change or withdrawal without notice and 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 I/0O
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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What is serverless?

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

No management and
operation of infrastructures .

, =\
Focus on developing value-

adding COde aﬂd O dI’iViﬂg No servers Just code
innovations

<[> <[>

<> <>



What is serverless?

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

Transparently

scales with the />
numper of </>
requests being />

served



What Is serverless? IBM Cloud Functions

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

Only pay for
resources peing
used, Instead ot
resources idling
arouna




What is serverless?

<> <> <P

<> <> <P
> <> <>
% Functions

-
- Containers
VM

Virtual machines

Sare Metal

Increasing focus on business logic

Decreasing concern (and control) over stack implementation
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What are the advantages ot serverless and why should I care?

IBM Cloud Functions

Traditional model

1a 1b

Worry about scaling
- When to scale? (mem-, cpu-, response time-, etc. driven?) Requests Polling
- How tast can you scale?

Worry about resiliency & cost
- At least 2 processes tor HA
- Keep them running & healthy
- Deployment in multiple regions 2

Application

Charged even when idling / not 100% utilized Process

and Idle
Continuous polling due to missing event programming model Container




What are the advantages ot serverless and why should I care?

IBM Cloud Functions

Serverless model 1
P Tiseer

Scales inherently

- One process per request Pool of
2 Actions
No cost overhead for resiliency IBM Cloud Js | Swift
No long running process to be made HA / multi-region Functions Engine java | Docker | Python

, PHP  NodeJS
Introduces event programming model

. 3
Charges only tor what Is used
- Only worry about code
higher dev velocity, lower operational costs </> </> </>

Deploy actions
Running Running Running within millisecs,

Action Action Action run it, free up
resources
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What is IBM Cloud Functions? IBM Cloud Functions

FaaS plattorm to execute
code In a serverless fashion

Availlable as managed service on
IBM Cloud

bluemix.net/openwhisk



http://bluemix.net/openwhisk

What is IBM Cloud Functions? IBM Cloud Functions

, redhat

FaaS platform to execute "‘
code in a serverless fashion Adobe

Software also available as

open-source via Apache: ’
openwhisk.org

<[>

Ready to be downloaded,
iInstalled, and managed by you

and on your hardware


http://openwhisk.org

What is BM Cloud Functions?

Aﬂy laﬂgu age O r Natively JS/NodeJS 8 Swift 4

supported
. . languages Java Python 3
b | ﬂ a ry |S (performance-
optimized) PHP
supported
Go Rust
Any other
language
supported via ¢ s

container upload
bash



What is BM Cloud Functions?

Support tor ditrrerent e
invocation models <[>
B3locking a
<[>
. :
</> 'E Non-blocking

Periodic




What is BM Cloud Functions?

Supports

h l g h e r_ leve l g Acont —:_E I?ae:aalﬂ:ters

programming

CO r] St r u C‘tS @ Action 2 Default Value
Chaining/ Parameter

Sequencing 3Inding



What is BM Cloud Functions?

Event
Provider

Open event emitter Open Interrace
(consumer ecosystem) for event emitters



What is IBM Cloud Functions? IBM Cloud Functions

cvent (:) —

Provider

Periodic Cloudant Message Hub  API Gateway

Mobile Push Github AppConnect Watson
Conversation



What is IBM Cloud Functions? IBM Cloud Functions

Granular pricing

Pay only for the exact time your
actions run

When an action is not invoked, I1t’s
not 1IN Memory, so you don't pay
anything



What is BM Cloud Functions?

Pricing model

Time an action was running
*memory allocated to action

$0.000017 per GBs
Free tier: 400000 GBs
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How does IBM Cloud Functions work behind the scenes?

Architecture

&S

Controller

Invoker




How does IBM Cloud Functions work behind the scenes?

Docker-based, but...

Basically, IBM Cloud Functions

IS based on Docker...
but we added some smartness
to meet our performance

goals... dOC er




How does IBM Cloud Functions work behind the scenes?

wsk action i1invoke docker run




How does IBM Cloud Functions work behind the scenes?

Start container Initialize

docker run /init

cold container



How does IBM Cloud Functions work behind the scenes?

Star. >0¢ .ainer Initialize

doc’ 21 »run /init

pre-warmed container

39



How does IBM Cloud Functions work behind the scenes?

Star. 201 .ainer

doc” 21 run

warm container



How does IBM Cloud Functions work behind the scenes?

Performance IS King

cold container pre-warmed container warm container

faster
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3M Cloud Functions ecosystem & integrations

Speed <“> IBM Cloud Functions

“Serverless” / “Event Driven” Apps

&%\ Cloud Foundry Language/
e /o Open PaaS Environment Framework
.jlfc;V&t'i

iberty

php

Portability <°> Container o N
Maximum Portability 10 &I
A

ANGULAIUS

Virtual Server JITeS
— or VMware Sring
Leverage Existing Images & Tools

Performance & <{:¢|}> Bare Metal

Control Maximum Performance & Control




IBM Cloud Functions ecosystem & integrations IBM Cloud Functions

Serverless Framework

Allows to package all puzzle
pleces of a server less
application into a single
project and deploy it in a
vendor-agnostic way.




IBM Cloud Functions ecosystem & integrations IBM Cloud Functions

hello.js i >wsk action

Community

Jo s
O -
init
etforts to -
| | - o
Integrate with

open tools

$ wsk action create helloWorld
Creating a new action using the currently open document: file:///c%3A/Users/IBM ADMIN/Downloads/hello.js
OpenWhisk action created: andreas.nauerzf@de.ibm.com dev/helloWorld

$ wsk action invoke helloWorld

{
"result”: {
"message”: "Hello world”
"success”: true,
"status™: “"success”
}

>> completed in 1688ms

Q0AO0 In12, Coll Spaces:4 UITF-8 CR
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What is 18M Cloud Functions good for?

Customers

g D _
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What is 18M Cloud Functions good for?

\Volatile workload

Volatile and/or event-driven workload
that can be split in smaller short-running
pleces.

Suited for sporadic as well as heavy load
scenarios.



What is IBM Cloud Functions good for? IBM Cloud Functions

Serverless Application Plattorm

While IBM Cloud Functions is the key anchor point for serverless, there Is a growing
set of services from other domains also delivering serverless attributes

This enables customers to build application topologies which are entirely

serverless
f o (

Cloud Cloudant Qbject Message API Watson SOL
Functions Storage Hub Gateway Services Sservice




What is IBM Cloud Functions good for? IBM Cloud Functions

Common use-cases

- Serverless API Backends / Microservices
- Mobile backends m
- Parallel data (& compute) processing

- Data-at-rest processing & ETL pipelines
Data processing enriched with cognitive capabilities

- Event Stream Processing
- 10
- Conversational applications

- Massively parallel compute / “Map” operations
- Scheduled tasks




What is 18M Cloud Functions good for?

Microservices/
API Backends

Define API Endpoints (URLs) and map to Actions Define Actions:

Get: mydomain.com/.../customers getCostumer

Post: mydomain.com/.../customers createCostumer
AHO\/\/S ‘I:O map API Delete: mydomain.com/.../customers deleteCostumer
endpoints 2 1

to IBM Cloud

Functions actions ‘
X f .

Client IBM IBM Cloud IBM
API Gateway Functions Cloudant

API GW available for free, without limits.



What is 18M Cloud Functions good for?

2 1
A f —

Client IBM IBM Cloud IBM
API Gateway Functions Cloudant
®
............................................... :

Easy to add and edit:

Security (API key, API secret, OAuth validation, CORS)
Rate-Limiting

Map actions to API endpoints (OpenAPI Doc creation)
Easy socialization (sharing, API key creation)
Analytics (API calls, errors, response time)

Test your API (API Explorer)

Upload Swagger/OpenAPI Doc




What 1s IBM Cloud Functions good for?

Mobile
backend

IBM
API Gateway

IBM Cloud Functions

Outsource compute-intensive tasks to a powerful & scalable

serverless platform anc
changing the programmi

Swift Action

IBM Cloud
Functions

Imp

ng la

ement your actions even without

nguage.

Mobile Push



What is 18M Cloud Functions good for?

Mobile [

f

IBM Cloud
Functions

=

Mobile Push

backend -

API Gateway
The Weather Gods

https://itunes.apple.com/us/app/
weather- gods/id1041512978?mt:8
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https://itunes.apple.com/us/app/weather-gods/id1041512978?mt=8
https://itunes.apple.com/us/app/weather-gods/id1041512978?mt=8

What is 18M Cloud Functions good for?

Mobile
backend

DOV-E

https://www.dov-e.com/

Ofys IEI

-Ilr

""’

p B

o
IBM IBM Cloud Mobile Push
API Gateway Functions
. . ,«// o p
‘ ) . £ . Al
DOV-E enabled \> DOV-E enabled
Appllca.t:::n ’ :\"—.\\V Applica‘:?:n :
Buyer N ) Merchant

DOV-E enabled
Application

Ultrasonic
sound Source



https://www.dov-e.com/

What is 18M Cloud Functions good for?

Mobile o

o
IBM IBM Cloud Mobile Push
a C k e n d API Gateway Functions
Monitor Temperature Manage + Store Data Collect + Alert
Va rCOde Digitized time-temperature indicators Cloud-based engine of FreshCode™ Scan + alerts via mobie
(dTTIs) monitor temperature enc-to-end systems, FCMS
h’[’[ps //WWW varc d com / « Scan dTTI with mobile app or
_ » Single-use, ficld activated device « Irreversible data-rich records barcode scanners
» Wide range of time-temperature « Simple, centralized platform « No new hardware to ceploy
combinations management « Configurable alerts via text and/or
» Unique, globally patented technology » Secure, permission-based data email
availability
Learn More > Learn More >

"I 2r 1 .'|-. -

=1
it

Get started with today’s most
economical integrated temperature
monitoring solution



https://www.varcode.com/

What is 18M Cloud Functions good for?

Data-at-rest processing &
ETL pipelines

f

IBM IBM Cloud
Cloudant Functions

L&; — h&;



What is 18M Cloud Functions good for?

Data £y @ ¢
Drocessing e

<3

Ideally suited for working with structured
data, text, audio, image and video data:

» Data enrichment, transformation, validation, cleansing
» PDF processing

» Audio normalization

« Image rotation, sharpening, noise reduction or

« Thumbnall generation

« Image OCR’ing

» Applying ML toolkits

* VVideo transcoding




What is 18M Cloud Functions good for?

Data
Drocessing

. ] .
Cloudant Functions

K; — h&;

SiteSpirit

http://ecc.ibm.com/
case-study/us-en/ECCE-
CDC12387USEN
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http://ecc.ibm.com/case-study/us-en/ECCF-CDC12387USEN
http://ecc.ibm.com/case-study/us-en/ECCF-CDC12387USEN
http://ecc.ibm.com/case-study/us-en/ECCF-CDC12387USEN

What is 18M Cloud Functions good for?

Data
Drocessing

<35

bi -

IBM IBM Cloud
Cloudant Functions
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What is IBM Cloud Functions good tor? IBM Cloud Functions

Resized
Images
Represents
N N N System of
Records
Archived Audited Parsed Processed
? ?

Record
Deposit

= SendGrid

Object
Storage

Email
Notification

b |

IBM Cloud ws IBM Cloudant ‘ Trigger
Functions

‘ Action



What is IBM Cloud Functions good for? IBM Cloud Functions

Cognitive

5 ) IBM
@ Watson

+

ha

f

IBM IBM Cloud
Cloudant Functions

bi —




What is 1M Cloud Functions good for?

SN 1BM
@ Watson
+
ha

Cognitive SRR ;

IBM IBM Cloud
Cloudant Functions

Skylink
https://github.com/IBM-Bluemix/skylink

=]



https://github.com/IBM-Bluemix/skylink

What is 18M Cloud Functions good for?

Fvent stream processing
via Message Hub

Q) -

IBM IBM Cloud IBM
Managed Apache Message Hub Functions Cloudant

Kafka service for real-

time build outs of data
pipelines and Ideally suited for working with all sorts of data stream
ingestions (for validation, cleansing, enrichment,

streaming apps
gapp transformation, ...)



What is 18M Cloud Functions good for?

Trigger events based on
IoT sensor data

o]

Watson IOT
Platform

3 Trigger

&

an Action

Device

<[>



What is 18M Cloud Functions good for?

A=Y,
/A\\S/
\/

Abilisense
https://www.abilisense.com/



https://www.abilisense.com/

What is IBM Cloud Functions good for? IBM Cloud Functions

Conversational
applications

f

IBM IBM Cloud
API Gateway Functions




What is 18M Cloud Functions good for?

Massively parallel compute / “Map” operations

Any kind of embarrassingly parallel task is very well-suited to be run on <[> <> <>
gserve.’.ess runtime. Each parallelizable task results in one action <I’ <I> ‘I’
INnvocation

<[> <[> <[>
- Data search & processing (specifically Cloud Object Storage) </> <I> <I>
- Map(-Reduce) operations b
- Monte-Carlo Simulations <I> <I> <l>
. Hyperparameter tuning <[> <[> <¢/>
- Web scraping <I> <I> <I>

- Genome processing



What is IBM Cloud Functions good for? IBM Cloud Functions

Scheduled
tasks

L

Periodic IBM Cloud
Alarm Functions
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Agenda
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IBM Cloud Functions




How to operate IBM Cloud Functions in production?

A serverless CI/CD pipeline

- Deploy multiple actions consistently across various stages

- Serverless Framework

- wskdeploy
- Source code usually managed via git, but not limited to that
- Build & test run via your tool of choice

- = serverless

0 git /) IBM Cloud



How to operate IBM Cloud Functions in production? IBM Cloud Functions

Integration with IBM Logging Service

- All logs and activation records automatically
avallable via IBM Logging Service T

13M Cloud Logging
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IBM Cloud Functions

Regions

- Dallas
- London
- Frankturt

- More to come...



Roadmap & Strategy

Compliance standards

We are certified for... 1SO

« ISO 27001

specifies a management system that is intended to bring information security under management control
and gives specific requirements

« IS0 27017

gives guidelines tor intormation security controls applicable to the provision and use of cloud services

« ISO 27018

provides guidance aimed at ensuring that cloud service providers offer suitable information security

controls to protect the privacy of their customers’ clients by securing PII

Sources: https://www.wikipedia.org/ & http://www.iso27001security.com/html/27018.html



https://www.wikipedia.org/
http://www.iso27001security.com/html/27018.html

Road Mmap & S’[I’a’[egy IBM Cloud Functions

New service integrations (Cloud Object Storage)

Just added 1st class COS = Python
support by providing libraries in 2 Nodels
NodedS and Python to make it

super easy to code against COS ( o,
Tlha

/|\

f



Roadmap & Strategy

Improved getting started experience (Templates)

From new account to running code in 5 minutes with
serverless templates

This Template creates: @

» Trigger for Cloudant DB

Sequence for this Template

Templates can be any combination of actions, triggers,

<> Action process-delete

and sequences connected together to form a solution

Ditferent templates available out of the box
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Increased system LiImits

+10min

We doubled the maximum allowed @
execution time from 5 minutes to
10 minutes </>

We can raise this even turther on a per client basis
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Increased system LiImits

We currently support the S> <> <>
invocation of 1000 concurrent <> <[> <[>

actions by detault

We can raise this on a per client basis <f> <[> <[>
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Increased system LiImits

We currently allow your actions to //)
consume 512 MB of memory and we

will allow them to consume more soon
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Increased system LiImits

We currently allow your actions’

payload to be up to 5 MB (not yet (/)
officially announced)

> MB
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Composer

The obvious trend:

FROM rather simple single functions behaving like
microservices focusing on dedicated tasks...

TO more complex serverless applications by composing/
orchestrating multiple functions using control logic and
state
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Composer

The why:

Developers want to develop more complex serverless
applications like chatbots, workflows in a simple,
scalable, cost effective, polyglot way
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Composer
The solution:
Composer is a hew programming model for

composing individual functions into such more
complex applications
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Composer

Composition Description Example
task single task composer.task('sayHi', { input: 'userInfo' })
value constant value composer.value({ message: 'Hello World!' })
sequence seqguence composer.sequence( 'getLocation', 'getWeatherForLocation')
let variables composer.let('n', 42, ...)

. " camposer.if('authenticate', /% then x/ ‘welcome', /% else x/
if conditional

'login')
while loop composer.while( 'needMoreData', 'fetchMoreData')
try error handling composer.try('DivideByN', /% catch %/ 'NaN')
repeat repetition composer.repeat(42, 'sayHi')
retry error recovery camposer.retry(3, 'connect')
retain parameter composer.retain('validateInput"')

retention
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® ® ® |BM Cloud Functions Shell

Composer

sequence.]s S

task

>

task2

This is a preview of your app, it is not yet deployed

task3

Visualization JSON Code
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® ® ® |BM Cloud Functions Shell

Composer

O O
Iflj S COMPILED WITH COVMPOSER

This is a preview of your app, it is not yet deployed

condition

consequent J [ alternate

Visualization JSON Code
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® ® ® |BM Cloud Functions Shell

Composer

[y )
W h I I te S COMPILED WITH COVMPOSER

This is a preview of your app, it is not yet deployed

{ condition

Visualization JSON Code
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® ® ® |BM Cloud Functions Shell

Composer

O
t ryIj S COMPILED WITH COVMPOSER

This is a preview of your app, it is not yet deployed

Try Error Handler

| :
I I
: :

I
: task — handler :
i !
. I
. I
I

Visualization JSON Code
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Composer

Example...

Recelves an SMS
Translates it into English ®
or old/yoda English
Replies back with the
translation

fi% ,.'-7‘;;;"
‘,\-.”1":1 .
IBM Watson

IBM Cloud Functions




IBM Cloud Functions

Agenda

. What is serverless?

- What are the advantages ot serverless and why should I care? ®
- What i1s IBM Cloud Functions?

- How does IBM Cloud Functions work behind the scenes?

- IBM Cloud Functions ecosystem & integrations

- What is IBM Cloud Functions good for (scenarios/use-cases)?
- Live Demo II

1
2
3
A
5. Live Demo 1
6
7
8
9

- How to operate IBM Cloud Functions in production?

10. Roadmap & Strategy
11.Live Demo I1I
12. Getting started material & time tfor questions



Demo
(Mobile) demo app

The app:

Simple app that allows attendees to rate talks, presentations,
or whatever by clicking one out of 4 smileys to provide
presenters with immediate feedback.
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(Mobile) demo app

Did you like today's talk on serverless computing?

SSSSSSSSSSSSS



Demo
(Mobile) demo app

Current Results (10)

o ——— 40% (4)
o 20% (3
@ dmmmm 0% (2)
& d 10% (1)

SummerSOC 2018



Demo
(Mobile) demo app

4 actions to...

- create a new poll (information stored in a database)
- read (information about) a poll

- provide a rating (ratings stored in a databse)

- retrieve all ratings (statistics)

With all actions being exposed via an APl endpoint accessible
by any client be it a desktop browser, a mobile, ...

Summer SOC 2018
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PUT /questions

% Website GET /stats

@ . GET /questlons
PUT /ratings *

</> </>

</> </>

SummerSOC 2018



Demo

http://bit.ly/summersoc2018



IBM Cloud Functions

Agenda

. What is serverless?

- What are the advantages ot serverless and why should I care? ®
- What i1s IBM Cloud Functions?

- How does IBM Cloud Functions work behind the scenes?

- IBM Cloud Functions ecosystem & integrations

- What is IBM Cloud Functions good for (scenarios/use-cases)?
- Live Demo II

1
2
3
A
5. Live Demo 1
6
7
8
9

- How to operate IBM Cloud Functions in production?

10. Roadmap & Strategy
11. Live Demo III
12. Getting started material & time for questions
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Ge’[’[mg Commercial offering home:

bluemix.net/openwhisk
started...

Open-source project home:
openwhisk.org

@ m Slack:

ey & slack.openwhisk.org
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(Gett ng Github github.com/openwhisk

started... Twitter twitter.com/openwhisk
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Medium medium.com/openwhisk
Slideshare slideshare.net/openwhisk

Youtube youtube.com/c/openwhisk
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GGettin g Workshop bit.ly/cfn-workshop

started...
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Notices and disclaimers

© 2018 International Business Machines Corporation. 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 per 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 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 follows any law.



Notices and disclaimers continued

Information concerning non-IBM products was obtained from the suppliers of those IBM, the IBM logo, ibm.com and [names of other referenced IBM products and
products, their published announcements or other publicly available sources. IBM has services used in the presentation] are trademarks of International Business Machines
not tested those products about this publication and cannot confirm the accuracy of Corporation, registered in many jurisdictions worldwide. Other product and service
performance, compatibility or any other claims related to non-IBM names might be trademarks of IBM or other companies. A current list of IBM
products. Questions on the capabilities of non-IBM products should be addressed to trademarks is available on the Web at "Copyright and trademark information" at

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
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Intellectual property right.
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