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A Sea Change: Systems of Interaction

Use Cases

Mobile / Device Platforms (Engagement)

Cloud Platforms (Records & Engagement)
= The Other 50 Billion Devices

= Reference Architecture & Patterns (evolving thoughts, including
an appeal)
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Systems of Interaction integrate existing operational systems with rapid
delivery of new client-facing apps

Continuous
client experience

Systems of Interaction

Cloud-based
Services

Partner value
chain
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In the new computing era, we have moved from ...

Single transactions to )

personalized @ngagement

MillionsotPcsto 2

Hillions of mobile devices

Structured daato

massive amounts of UNStructured data

Static applications to )

dynamic services

Rigid infrastructure to )

an elastic cloud infrastructure

Reactive security )

Intelligent, proactive protection
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Forward thinking customers are realizing the benefits of becoming a

mobile enteririse

From:
Traditional health institution

To:

Seamless interactions among
physicians and providers
improving quality of care

patient safety and efficiency
improving patient experience

From:

Construction general
contractor with remote
employees

To:

Optimize their delivery
schedules via mobile and
electronically track waiting

times and confirm deliveries

Government

From:
Sitting in traffic jams

To:

Real-time re-direction to
optimal routes using
mobile info
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Transform the
Value Chain

CEMEX, UK-based

manufacturer enables IAEI'I'IEH
drivers to make 68% Building the future

more shipments per day

| want a provider
That prioritizes my convenience
Versus their processes

Which streamlines our
engagement

In ways that build loyalty



Deliver Contextually
Relevant Experience

Large retailer delivers personalized
and contextually relevant real time
shopping experiences & B
based on known
shopping patterns

| want a retailer

That helps me find what | want
And gives me customized offers
Before, not after, | need them

In order to maximize my shopping
experience
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Deliver Contextually
Relevant Experience

IBM research lab uses location
services to drive interactions
using push notification and
decision management features
while prioritizing security with
geo-fencing rules

| want a business

That helps analyze information
in real-time

To optimize decisions
Based on where | am

While protecting my security



%“i Drive Revenue
& Productivity

Smartphone access saves nearly 400
employee-hours per month,
contributing to over 40% YoY
increase in new b"’,.‘..

| want an employer
That allows me to work when | can

Wherever | am, with my own
device

In ways that maximize my
productivity

In order to help their bottom line




Drive Revenue
& Productivity

Government agency collaborates and
provides access to 3rd party
developers to create secure quality
apps leveraging analytics and
distributes in its enterprise app store

| want an employer

That allows me to work with the
tools | want

And allows me to improve those
tools

With the common knowledge of
our workforce

In order for us to optimize
productivity



Deepen Engagement

Grand Slam events improves
user experience and increases
productivity by 10 percent
by providing a consistent
multi-channel experience

| want a relationship

That enables me to take action
At the right time

In a meaningful context

In ways that build trust



Leverage Industry
Transformations

Region of Eindhoven captures
data from cars and road sensors
to notify commuters

via smart phone app W VWV
EINDHOVEN

| want to tag things through auto
ID technologies like RFID

Sense things through sensors
and actuators

Shrink things through developments
in miniaturization and nanotechnology

Create Thinking Things by imbedding
processing power

and Power things through advances
in energy efficiency, storage and
generation



Leverage Industry
Transformations

Healthcare provider setting time
and location based services to
have secure access to sensitive
medical information

| want to protect privacy for our
patients through secure context-based
access to medical data

while delivering the rapid access
needed by our healthcare professionals
to deal with emergency situations

And ensuring compliance with
regulatory requirements in a
productive and cost-effective manner
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Though mobile and cloud platforms ...plus various levels in each of them....
may be fragmented, the chief priority for business and developers alike is
application integration and managing the application life cycle

Mobile Space Cloud Space

Enterprise
Mobile Space

Hybrid Clouds

\L Deployment
Mobile Models

Othe Application
r Lifecycle
Services .
~ Service Softwareasa Platformas a Infrastructureas a
Models Service (Saas) Service (Paas) Service (laaS)

Mobile Mobile
Enterprise Consumer Discrete Mobile Essential
Application Application screte o

Platform Platform Dev/Test Tools Characteristics

(MEAP) (MCAP)

)
Y
Consoli
dation? Common
Characteristics
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Though mobile and cloud platforms ...plus various levels in each of them....
may be fragmented, the chief priority for business and developers alike is
application integration and managing the application life cycle

17

Other

Enterprise Mobile Space

Mobile Application

Lifecycle Services

Mobile Enterprise
Application Platform
(MEAP)

Mobile Consumer
Application Platform
(MCAP)

Discrete Mobile Dev/Test
Tools

v

Consolidation?
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The Mobile Innovation Portal enables sales teams to place their mobile application
work orders online using a simple wizard-based form

Click here to visit the Start Work Order | Client Briefing Deck | Current Menu Offering | b
Mobile Innovation Portal

Mobi1l- svation in the Cloud

R Powered by the IBM SmartCloud Ecosystem

O000000®

L

1. Project 2. Development 3. Hardware 4. Detailed
Overview Target Support Specifications

Identify the type of app Specify form factors Enter no. of screens and
to be built, mobile orri)ent;cion and othe;r interfaces and provide
platform & relevant other requirements

features
frameworks documents

Enter Project & Client
Name, Project Summary
and Launch Date

A Mobile Innovation Worksheet is also available for capturing Client requirements

© 2013 IBM Corporation



Worklight Application Types

Browser Access Hybrid Apps - Web
Written in HTML5 HTML5 code and
JavaScript and Worklight runtime
CSS3. Quick and libraries packaged
cheap to develop, within the app and
but less powerful executed in a native
than native. shell.

Mobile Browser Native Shell

Web Code <IDOCTYPE html

<IDOCTYPE html PUBLIC

<html>
PUBLIC <! - - created 2003-12-1
<html>

<head><title>XYZ</title

1<!2- - created 2003-12- </head>

- ) /bod!
<head><title>XYZ</title :/momly:
>
</head>
<body>
</p>
</body>
</html>

Device APIs

Browser Access Downloadable

Hybrid Apps - Mixed

User augments web
code with native
language for unique
needs and
maximized user
experience.

Native Shell

100101
YPE 010101
html 110100
PUBLIC 101010
created 101010
2003-12 100100
</p> 100101
</body> 111001
</html> 001100

Device APls

Downloadable

Native Apps

Platform-specific.
Requires unique
expertise, pricy and
long to develop.
Can deliver higher
user experience.

1001010101011101001
0100100101011101001
0011010101010100100
1001011110010011001
0101010010101010100
1010101010101010101
0111111000001010101
0101010010010101010
1010100011110101000
1111010100111010101

Device APIs

Downloadable

19
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Users have to decide between three application architectures; while native

has 40% of market, hybrid and mobile are expected to be 80% by 2015

Clients choose
mobile application
development
platforms based on

the capabilities it
brings in
supporting one or
more of these
modes

3 Mobile Application Modes

Native

Web-
oriented
mobile

Enable the development
of apps for only a single
mobile device OS platform

Enable the development
of Web-based apps that
perform well in Web
browsers for various
mobile OSs and devices

Enable a single app to
execute on multiple
mobile devices, using
device- and OS-specific
client applications

2003-2009

Mobile Application
Modes Used

Native

Today

Native

20 Gartner, “Magic Quadrant for Mobile Application Development Platforms”, April 26, 2012

2015

Web & Hybrid

© 2013 IBM Corporation



Mobile Application Platforms help build, manage and integrate more easily -
to maximize the opportunity value of enterprise applications

E Worklight Mobile Application Platform

Databases

Enterprise
Applications

21 © 2013 IBM Corporation
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Mobile Platform and Cloud

@ Worklight Server

Server-side
Application Code

Build Engine
Public and Private App Stores

WinPhone
SDK

Stats Aggregation

e W

Application
Lifecycle

Supported

B
C)I/oud %

Delivery

Infrastructure
platform

Application
Resources

Enterprise

Management
and support

o ——

Application Version Management

Push Management

Reporting and Analytics

Client-side
App Resources

Direct Update
Unified Push
Notifications

WorkLight Layer

SmartCloud Application Services

] ) 3%

Application Integration

Environments

Application
Management

Platform as a Service Foundation Technologies (SWG & Partners)

Enterprise+

o £€
A = S¥

Payment
and billing

Availability and  Security

performance

@ Device Runtime

Q FhoneGap
= Cross Platform Technology

€ Worklight

= Security and
Authentication

» Back-end Data Integration

+ Post-deployment control
and Diagnostics

Application Code

© 2013 IBM Corporation



Though mobile and cloud platforms ...plus various levels in each of them....
may be fragmented, the chief priority for business and developers alike is
application integration and managing the application life cycle

Hybrid Clouds
Deployment
Service Software as a Platformas a Infrastructure as a
Models Service (SaaS) Service (Paas) Service (laas)

Essential
Characteristics

Common
Characteristics

24 © 2013 IBM Corporation




Cloud Service / Delivery Models

Client Manages

Infrastructure
as a Service (laaS)

Virtualization

Servers
Storage

Networking

Customization; higher costs; slower time to value

Platform
as a Service (PaaS)

Client Manages

Runtime

Middleware

Virtualization
Servers
8 Storage

Networking

O
%

pnoj|D ul saSeuen JOPUIA

Standardization; lower costs; faster time to value

Software
as a Service (SaaS)

Applications

Data

Runtime

pnoj|D ul sageuelp JOPUSIA

Middleware

O/S

5
o
o)
c
o

| saSeue|A JOPUIA

_ Virtualization
Servers
Storage

Networking
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Customer site Service provider site

Dedicated/Single-tenant delivery platform Shared/Multi-tenant delivery platform

Source: IDC

© 2013 IBM Corporation



Various trade-offs from the cloud deployment models (IBM slide,

vendor neutral)
Private

IT capabilities are provided “as a
service,” over an intranet, within the

enterprise, and behind

the firewall

IT activities / functions are

Public

)

provided “as a service,”
over the Internet

Enterprise
datg center

=

Traditional

N

Hosted private
cloud

N

Shared cloud
services

. Users
A
o

Public cloud
services

Third-party
operated

Third-party hosted
and operated

Time & materials,
fixed price, etc.

Time & materials, fixed
price, variable/mixed

Internal enterprise
network

Single enterprise or
hybrid

Access through
public internet or

Multiple enterprises

VPN _ .

Any enterprise/
user

Dedicated (single

tenant)

Source: IBM

Multi-tenant

© 2013 IBM Corporation




The open standards based IBM SmartCloud Portfolio

Upenstagk

Consume |

IBMSmartCloud

Business Process as a Service
Software as a Service

Platform as a Service

Infrastructure as a Service

|
IBMSmartCloud

Foundation

I
IBMSmartCloud

Services

SOFTLAY=R"

SoftLayer has seen increases in
cloud-centric workloads with
Internet-native applications across:

= Online gaming

= Digital marketing

» Social networking / Web apps
= Mobile Applications

» High performance computing

= Big Data / DB Management

IBMSmariCloud

Solutions

Cloud Enablement
Technologies

delivery and management

Enables private/hybrid cloud service

Managed Cloud
Services

Secure and scalable cloud managed
services platform

Pre-built cloud SaaS business
applications and solutions

Cloud Business
Solutions

é ﬁ%:ig Common Open Standards Technology and Industry Ecosystem ——
Council Partner

28

#ibmcloud
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A layered and open cloud architecture is emerging

Business
Applications as
components

Service Oriented Architecture

Platform
Services

Infrastructure
Services

Backplane

Fit for purpose

Business Applications

Composition Layer
flexibility & discipline in patterns

Software Defined Environments
flexibility & discipline in infrastructure

Hardware

Staniards
Ciistomer
otincil

_

openstack’

OASIS 9

Wac

© 2013 IBM Corporation



Cloud Native & Cloud Enabled Models (Productized View, IBM as a cloud provider)

f______

| IBMSmartCloud |

Services ’

\_______

Platform
as a Service
(Paa$S)

Infrastructure
as a Service
(laaS)

30

Cloud Native

(Systems of Engagement)

SmartCloud
Application Services

High productivity application

development and runtime

« Pattern-driven automated app
deployment

« Database as a Service

 Application Lifecycle Mgmt

SmartCloud

Enterprise & SoftLayer

Pay-as-you-go self-service
infrastructure with a rich catalog
of preconfigured software

e Linux and Windows
* Highly dynamic
» Access via the Internet

Cloud Enabled
(Systems of Record)

SmartCloud
Managed Applications

Enterprise applications managed
in the cloud

 SmartCloud for SAP
» SmartCloud for Oracle
» Others TBA

SmartCloud
Enterprise+

Managed infra with SLAs for
enterprise-grade apps

e Linux, Windows, AIX

» High resiliency and performance
« Choice of shared or dedicated

» Access via dedicated connection

Strategy > Design > Migration Services

© 2013 IBM Corporation



(Mobile) Application Platform Management Solution to provide a
comprehensive mobile and cloud application suite of capability

Enterprise Service Management Office (PMO)

Management {
r

Mobile and Application Consulting Projects
Complemen_tary < Level 1 Service Desk
Options
Lifecycle Services
Application and Device Management :
(Includes on Device Security) s
Device and Enterprise Application Store & Usage Analytics o
Application < o
Management Application Template Customisation , ¢
g Adapter and Push Notification Support s r d
- 4
Platform Management and Support
Platform Platform Deployment and Configuration
Management Hosting/Cloud Services (PaaS) (Optional)
Worklight Mobile Platform
Development, Test and Production usage

31 \_ © 2013 IBM Corporation
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A taxonomy of devices

Intelligent Device Hierarchy

Mobile Phones, i
Smart Phones, e
Motebooks f
Mobile Terminals
Tahlets,

Media Players

Source: Harbor Research

Deskiop PCs

ServersiStorage
FRoutersfSwitchesfGateways
Printers/imaging

Game/Media Equipment & Players

ConsumenfCommercial Vehicles
Off-Highway YVehicles
AirRaillTransit/Manne
Mavigation Systems

Mobile Healthcare Devices

Building Equipment
Fletaip\?enmlng.'P{)E.‘ATME
Industrial Machinery
Healthcare Equipment
Power Distribution Equip
Infrastructure Equipment

Controllers
Sensors,
Instruments
Meters
Microprocessors =
Microcontrollers

© 2013 IBM Corporation



Real Value > Sum of the Parts

= Huge surge to deliver value at the edges of computing and value at the core of computing —
individually in those realms

» The whole is great than the sum of the parts
— Mobile/Smart Phones (edges) + Cloud (core)
— M2M (edges) + Cloud (core)

= What are the patterns, models of this the M2M+Cloud “whole” is addressed in this discussion

$400,000

$350,000 Source: Harbor Research

$300,000
c 320,000 ¥ \alue Added Services $200B
[=]
% $200,000 ¥ System Applications

$150,000 ¥ Network Services

$100,000 - B Enablement

550,000

50
2009 2010 2011 2012 2013 2014 013 IBM Corporation



There are different levels of value to tap from the progression

High
Enables or lowers cost Processes are re-designed | New business models emerge
of communications on the back of the that could not exist without
improved communications | embedded mobile tools and
enabled technologies
VALUE Business
CREATED Maodel

——/
Implementation '
_,/ Source: Delloite

Low EVOLUTION High

© 2013 IBM Corporation



Optimize vs. Innovate vs. Disrupt

Cloud Enablement Framework
(for M2M and other use cases)

Disruptors

Innovators

Optimizers

Customer Value Proposition >

Disruptors create radically different
value propositions, generate new
customer needs and segments. They
disintermediate existing industries or
even create new ecosystems

Innovators significantly extend
customer value propositions resulting
in new revenue streams and transform
their role within their industry or enter a
different industry ecosystem

Optimizers use the cloud to
incrementally enhance their customer
value propositions while improving their
organization’s efficiency

Source: IBM’s Institute of Business Value

© 2013 IBM Corporation



What patterns and infrastructure is needed for such value realization and massive scale

Number of Connected Devices

50 Billion
50
40
30
2L 15 Billion
10| 2 Billion
7
w e ZigBee™
2010 2015 2020 Bluetooth® A''@"ce

Multiple Sources: Intel, Ericsson, Gartner, efc.

© 2013 IBM Corporation



M2M / Device Scenarios Show a Pattern of Pain Points

» Lack of capability to design, implement, deploy, operate, manage complex M2M systems
» | ack of situation awareness leading to unacceptable responsiveness and resilience
» Requirement of end-to-end security

© 2013 IBM Corporation
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Mobile Platform Architecture (IBM Worklight Example)

@ Worklight Studio

40

a

rvices:

=1
=

Enterprise Backend systems:
Si

and Cloud

¥

HTMLS, Hybrid
nd Native Coding

Optimization
Framework

Integrated
Device SDKs

Build Engine

3rd-Party Library
Integration

@ Worklight Server

Stats Aggregation

Android
SDK

BlackBerry
SDK

Public and Private App Stores

Client-side
App Resources

Notifications

@ Device Runtime

Cross-platform
Compatibility Layer

Server Integration
Framework

Encrypted Storage

Runtime Skinning

Reporting for Statis
and Diagnostics

)

Application Code

' 8]

L

Push Management

(oo e

Application Version Management

Reporting and Analytics
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Cloud Computing Reference Architecture (CCRA) — Created by IBM — vendor agnostic, interoperable,
donated to the industry

//(C!oud Service

Consumer

Cloud
Service
Integration
Tools

Application
Lifecycle
Services

|

Consumer
In-house IT

4 Cloud Service Provider

Qloud Services )

(Common Cloud

Management Platform (CCMP)

) n
Existing & 3 party Business-Process-
services, Partner as-a-Service
Ecosystems
J
Software-as-a-Service
Operational Business
7 Support Support
p Services Services
(OSS) (BSS)
Platform-as-a-Service
J
Infrastructure-as-a-Service
\ J e 7
N AN
Infrastructure

S

/" Cloud Service \
Creator

Service
Creation
Tools

Security, Resiliency, Performance & Consumability

Governance




Cloud Computing Reference Architecture

(Cloud Servica 4 Cloud Service Provider ) (Cloud Servica
™ Developer

Consumer Ve

Business-Process-as-a-Service

Software-as-a-Service

Platform-as-a-Service

C
N
(0}
=
=1
=
(0}
n
o
Q
(0}

Infrastructure-as-a-Service

Common Cloud Management Platform

BSS - Business Support Services

Business-level functionality for management of Cloud Services

\_ I\ Security & Resiliency 7AN )
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M2M/Device Reference Architecture

FLEET CO

DIST HEALTH CO

XYZ CLINIC UTIL

A

A A

Vehicle Tracking
Service

A A

Patient Automated
Monitoring Meter Reading

M2M Services Portal

Application Events (Vehicle Lat/Long,

Applications Layer

M2M Administrator

A 4

Speed, Direction etc.,)

43

A

A 4

M2M Operations Center

I0C M2M Platform

GPS GPS

Application Events 1

Diagnostic/Alarm Events

HEALTH
DEVICE

Platform Layer
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Further Resources

= Cloud (Overall)
— www.ibm.com/smartcloud
—www.softlayer.com (Softlayer)

= |IBM & Pivotal Annoucement this week (Cloud Foundry, PaaS)
— http://www-03.ibm.com/press/us/en/pressrelease/41569.wss
— Developer works: https://www.ibm.com/developerworks/community/blogs/32f9d388-
7135-4598-a08a-
7cd6c0bd3841/entry/ibm and pivotal to accelerate open cloud innovation with cloud
foundry?lang=zh

= Mobile:
— www.ibm.com/mobilefirst

» SmarterPlanet (including overall Devices)
— www.ibm.com/smarterplanet

© 2013 IBM Corporation



