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MotivationMotivationMotivationMotivation
Current Problems faced by Enterprises

• Increased mobility of enterprise workers

– Projections show more than a billion workers to be on the move by 20111

– Need to ensure normal business in spite of worker mobility

• Increased pace of business

– Need to make business decisions in real-time

– Need to have anytime-anywhere access to enterprise systems and workflows

• Increased competition in global business environment

– Need to increase efficiency of workforce and workflows

1Source : “Worldwide Mobile Worker Population 2007 – 2011 Forecast”, IDC, Dec 2007

How to enable a flexible & mobile enterprise, which operates in real-time ?
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MotivationMotivationMotivationMotivation
Technology Trends & Vision

Proliferation of mobile devices 
amongst enterprise workers 

and customers

Service orientation of backend 
enterprise systems

Loose-coupling between 
systems using syndication as 
a means of content sharing

Lightweight Web technologies 
& social networking platforms 

(Web 2.0)

MobilityMobilityMobilityMobility----oriented oriented oriented oriented 
Business ComputingBusiness ComputingBusiness ComputingBusiness Computing

� Flexible and context-aware 
mobile applications

� Just-enough information and 
access to people & resources

� Simple and secure means of 
effecting a decision

� Lightweight enterprise 
application mobilization

� Integrated / interleaved use of 
all available resources (local, 
remote, and ambient)
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Why do we need a new approach ?Why do we need a new approach ?Why do we need a new approach ?Why do we need a new approach ?

Web services protocol 
stack (SOAP etc) is “heavy”

Web services are 
“headless”

Web services “as is” are not ideal 
for direct use in end-user 
applications, especially on 

resource-constrained devices

Web services use fixed 
contracts with discovery-

time binding
Web services “as is” do not 

leverage the benefits offered by 
mobile clients, namely, context 

awareness & extensibility 
Web services do not tie-in 
local and ambient services 

in normal operations
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Why do we need a new approach (contWhy do we need a new approach (contWhy do we need a new approach (contWhy do we need a new approach (cont’’’’d) ?d) ?d) ?d) ?

Web services security 
model is connection-

oriented

Heterogeneous networks and 
discontinuous operations 
compromise this model 

Enterprise tasks are 
collaborative and 

information-intensive

Mobile device UI is not good for 
exploratory data search or access 
to multiple apps simultaneously 

Enterprise users need 
just-in-time access to 
apps, info & resources

Mobile device app frameworks & 
enterprise app mobilization 

approaches do not address this
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Contributions of this WorkContributions of this WorkContributions of this WorkContributions of this Work

A clientA clientA clientA client----side framework (MobileSOA) that:side framework (MobileSOA) that:side framework (MobileSOA) that:side framework (MobileSOA) that:

– Virtualizes local, remote and ambient services in a uniform Virtualizes local, remote and ambient services in a uniform Virtualizes local, remote and ambient services in a uniform Virtualizes local, remote and ambient services in a uniform 
mannermannermannermanner

– Enables lightweight access to virtualized services from Web 2.0 Enables lightweight access to virtualized services from Web 2.0 Enables lightweight access to virtualized services from Web 2.0 Enables lightweight access to virtualized services from Web 2.0 
frontfrontfrontfront----endsendsendsends

– Provides inProvides inProvides inProvides in----built mobile context awarenessbuilt mobile context awarenessbuilt mobile context awarenessbuilt mobile context awareness

– Provides enhanced enterprise / backend control over services Provides enhanced enterprise / backend control over services Provides enhanced enterprise / backend control over services Provides enhanced enterprise / backend control over services 
deployment, availability and executiondeployment, availability and executiondeployment, availability and executiondeployment, availability and execution

– Enables lightweight mobile application deployment for Enables lightweight mobile application deployment for Enables lightweight mobile application deployment for Enables lightweight mobile application deployment for 
providing justproviding justproviding justproviding just----inininin----time, targeted applicationstime, targeted applicationstime, targeted applicationstime, targeted applications

– Provides an open presentation layer for easy integration with Provides an open presentation layer for easy integration with Provides an open presentation layer for easy integration with Provides an open presentation layer for easy integration with 
useruseruseruser----generated and personalized contentgenerated and personalized contentgenerated and personalized contentgenerated and personalized content
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MobileSOA FrameworkMobileSOA FrameworkMobileSOA FrameworkMobileSOA Framework
OverviewOverviewOverviewOverview

•Virtualized ServicesVirtualized ServicesVirtualized ServicesVirtualized Services

– Local, remote and ambient services are virtualized in a uniform Local, remote and ambient services are virtualized in a uniform Local, remote and ambient services are virtualized in a uniform Local, remote and ambient services are virtualized in a uniform 
manner and categorized as abstract servicesmanner and categorized as abstract servicesmanner and categorized as abstract servicesmanner and categorized as abstract services

• InvocationInvocationInvocationInvocation----time binding of abstract service to concrete service interfacestime binding of abstract service to concrete service interfacestime binding of abstract service to concrete service interfacestime binding of abstract service to concrete service interfaces

• Separation of concerns Separation of concerns Separation of concerns Separation of concerns ---- service functionality & service implementationservice functionality & service implementationservice functionality & service implementationservice functionality & service implementation

– RESTful SOA primitives used for invoking all servicesRESTful SOA primitives used for invoking all servicesRESTful SOA primitives used for invoking all servicesRESTful SOA primitives used for invoking all services

•Access from Web 2.0 frontAccess from Web 2.0 frontAccess from Web 2.0 frontAccess from Web 2.0 front----endsendsendsends

– SingleSingleSingleSingle----point asynchronous interface (Mailbox) for declaratory point asynchronous interface (Mailbox) for declaratory point asynchronous interface (Mailbox) for declaratory point asynchronous interface (Mailbox) for declaratory 
applicationsapplicationsapplicationsapplications

• Abstract service invocation using RESTful SOA primitivesAbstract service invocation using RESTful SOA primitivesAbstract service invocation using RESTful SOA primitivesAbstract service invocation using RESTful SOA primitives

– Supports both applicationSupports both applicationSupports both applicationSupports both application----initiated (initiated (initiated (initiated (““““pullpullpullpull””””----type) and type) and type) and type) and 
frameworkframeworkframeworkframework----initiated (initiated (initiated (initiated (““““pushpushpushpush””””----type) interactionstype) interactionstype) interactionstype) interactions
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MobileSOA FrameworkMobileSOA FrameworkMobileSOA FrameworkMobileSOA Framework
Overview (contOverview (contOverview (contOverview (cont’’’’d)d)d)d)

•Context awarenessContext awarenessContext awarenessContext awareness

– Mobile context is collected, and periodically fed to backendMobile context is collected, and periodically fed to backendMobile context is collected, and periodically fed to backendMobile context is collected, and periodically fed to backend

– Context used at three points:Context used at three points:Context used at three points:Context used at three points:

• Backend Backend Backend Backend ���� Choose applications / services to deploy / provisionChoose applications / services to deploy / provisionChoose applications / services to deploy / provisionChoose applications / services to deploy / provision

• Client Client Client Client ���� Tailor content and application options presentationTailor content and application options presentationTailor content and application options presentationTailor content and application options presentation

• Client Client Client Client ���� Bind abstract to concrete servicesBind abstract to concrete servicesBind abstract to concrete servicesBind abstract to concrete services

•Enhanced enterprise / backend controlEnhanced enterprise / backend controlEnhanced enterprise / backend controlEnhanced enterprise / backend control

– ApplicationApplicationApplicationApplication----level secure sessionslevel secure sessionslevel secure sessionslevel secure sessions

• Three levels of security Three levels of security Three levels of security Three levels of security –––– device, user, applicationdevice, user, applicationdevice, user, applicationdevice, user, application

– Context based service provisioning, and availability control Context based service provisioning, and availability control Context based service provisioning, and availability control Context based service provisioning, and availability control 
through policy updatesthrough policy updatesthrough policy updatesthrough policy updates
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MobileSOA FrameworkMobileSOA FrameworkMobileSOA FrameworkMobileSOA Framework
Overview (contOverview (contOverview (contOverview (cont’’’’d)d)d)d)

•Lightweight application deploymentLightweight application deploymentLightweight application deploymentLightweight application deployment
– Web 2.0 applications pushed across using enhanced ATOM Web 2.0 applications pushed across using enhanced ATOM Web 2.0 applications pushed across using enhanced ATOM Web 2.0 applications pushed across using enhanced ATOM 
feedsfeedsfeedsfeeds
• EnhancementEnhancementEnhancementEnhancement: Added : Added : Added : Added ““““SOA actionsSOA actionsSOA actionsSOA actions”””” that map to abstract service invocationsthat map to abstract service invocationsthat map to abstract service invocationsthat map to abstract service invocations

• For access to contextual services, information, resources, peoplFor access to contextual services, information, resources, peoplFor access to contextual services, information, resources, peoplFor access to contextual services, information, resources, people and e and e and e and 
backend enterprise system actionsbackend enterprise system actionsbackend enterprise system actionsbackend enterprise system actions

• Provides back channel to enterprise systemsProvides back channel to enterprise systemsProvides back channel to enterprise systemsProvides back channel to enterprise systems

– ActionActionActionAction----based updates to applications using feed mechanismbased updates to applications using feed mechanismbased updates to applications using feed mechanismbased updates to applications using feed mechanism

– Enables zeroEnables zeroEnables zeroEnables zero----footprint, zerofootprint, zerofootprint, zerofootprint, zero----development effort enterprise development effort enterprise development effort enterprise development effort enterprise 
application mobilizationapplication mobilizationapplication mobilizationapplication mobilization

•Open presentation layerOpen presentation layerOpen presentation layerOpen presentation layer
– Mailbox interface allows any Web 2.0 application to interface Mailbox interface allows any Web 2.0 application to interface Mailbox interface allows any Web 2.0 application to interface Mailbox interface allows any Web 2.0 application to interface 
with itwith itwith itwith it
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MobileSOA FrameworkMobileSOA FrameworkMobileSOA FrameworkMobileSOA Framework
System Architecture & ComponentsSystem Architecture & ComponentsSystem Architecture & ComponentsSystem Architecture & Components

Asynchronous Push ProxyAsynchronous Push ProxyAsynchronous Push ProxyAsynchronous Push Proxy

Local ServicesLocal ServicesLocal ServicesLocal Services
(Call / SMS /Scan)(Call / SMS /Scan)(Call / SMS /Scan)(Call / SMS /Scan)

HTTP / SIPHTTP / SIPHTTP / SIPHTTP / SIP
StacksStacksStacksStacks

DLNA / uPNPDLNA / uPNPDLNA / uPNPDLNA / uPNP
StacksStacksStacksStacks

Native ClientsNative ClientsNative ClientsNative Clients

Mobile BrowserMobile BrowserMobile BrowserMobile Browser
(Web 2.0 Clients)(Web 2.0 Clients)(Web 2.0 Clients)(Web 2.0 Clients)

JavaScript Engine JavaScript Engine JavaScript Engine JavaScript Engine 
ComponentsComponentsComponentsComponents

Abstract Service InterfaceAbstract Service InterfaceAbstract Service InterfaceAbstract Service Interface

Local ServiceLocal ServiceLocal ServiceLocal Service
InterfacesInterfacesInterfacesInterfaces

Remote ServiceRemote ServiceRemote ServiceRemote Service
InterfacesInterfacesInterfacesInterfaces

Ambient ServiceAmbient ServiceAmbient ServiceAmbient Service
InterfacesInterfacesInterfacesInterfaces

Service ManagerService ManagerService ManagerService Manager

MailboxMailboxMailboxMailbox

Device ManagerDevice ManagerDevice ManagerDevice Manager

Context ManagerContext ManagerContext ManagerContext Manager

QoS ManagerQoS ManagerQoS ManagerQoS Manager

Trust CalculatorTrust CalculatorTrust CalculatorTrust Calculator
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MobileSOA FrameworkMobileSOA FrameworkMobileSOA FrameworkMobileSOA Framework
Operation OverviewOperation OverviewOperation OverviewOperation Overview

Device AuthenticationDevice AuthenticationDevice AuthenticationDevice Authentication
(secure connection)(secure connection)(secure connection)(secure connection)

Basic session withBasic session withBasic session withBasic session with
Session ID, Duration, KeySession ID, Duration, KeySession ID, Duration, KeySession ID, Duration, Key

AppAppAppApp----specific Mailboxspecific Mailboxspecific Mailboxspecific Mailbox
creationcreationcreationcreation

Interface set up betweenInterface set up betweenInterface set up betweenInterface set up between
app & frameworkapp & frameworkapp & frameworkapp & framework

User & App AuthenticationUser & App AuthenticationUser & App AuthenticationUser & App Authentication
(normal connection)(normal connection)(normal connection)(normal connection)

Updated session withUpdated session withUpdated session withUpdated session with
User & AppUser & AppUser & AppUser & App----specific policiesspecific policiesspecific policiesspecific policies

Context UpdateContext UpdateContext UpdateContext Update
(normal connection)(normal connection)(normal connection)(normal connection)

Updated session withUpdated session withUpdated session withUpdated session with
contextcontextcontextcontext----specific policiesspecific policiesspecific policiesspecific policies

Abstract service invocationAbstract service invocationAbstract service invocationAbstract service invocation
from Appfrom Appfrom Appfrom App

Service binding & invocationService binding & invocationService binding & invocationService binding & invocation
using contextual policiesusing contextual policiesusing contextual policiesusing contextual policies



MobileSOA September 16, 2008 12

MOTOROLA and the Stylized M Logo are registered in the US Patent & Trademark Office. All other product or service names are the 
property of their respective owners. © 2008 Motorola, Inc. All rights reserved.

MobileSOA FrameworkMobileSOA FrameworkMobileSOA FrameworkMobileSOA Framework
Other FeaturesOther FeaturesOther FeaturesOther Features

•Optimized service discoveryOptimized service discoveryOptimized service discoveryOptimized service discovery

– Updated list of allowable services maintained on clientUpdated list of allowable services maintained on clientUpdated list of allowable services maintained on clientUpdated list of allowable services maintained on client

• Local lookup to map abstract services Local lookup to map abstract services Local lookup to map abstract services Local lookup to map abstract services ���� distributed UDDIdistributed UDDIdistributed UDDIdistributed UDDI

• Updated by backend, through policy updates, based on context updUpdated by backend, through policy updates, based on context updUpdated by backend, through policy updates, based on context updUpdated by backend, through policy updates, based on context updatesatesatesates

•Extreme postponability of service bindingExtreme postponability of service bindingExtreme postponability of service bindingExtreme postponability of service binding

– Binding possible at three pointsBinding possible at three pointsBinding possible at three pointsBinding possible at three points

• Enterprise backend Enterprise backend Enterprise backend Enterprise backend ���� During application generationDuring application generationDuring application generationDuring application generation

• Client device Client device Client device Client device ���� During application instantiationDuring application instantiationDuring application instantiationDuring application instantiation

• Client device Client device Client device Client device ���� During service invocationDuring service invocationDuring service invocationDuring service invocation

•Backend / framework initiated applications on client Backend / framework initiated applications on client Backend / framework initiated applications on client Backend / framework initiated applications on client 
devices using asynchronous pushdevices using asynchronous pushdevices using asynchronous pushdevices using asynchronous push
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Active Business FeedsActive Business FeedsActive Business FeedsActive Business Feeds
A Sample MobileSOA ApplicationA Sample MobileSOA ApplicationA Sample MobileSOA ApplicationA Sample MobileSOA Application

•Demonstrates lightweight Demonstrates lightweight Demonstrates lightweight Demonstrates lightweight 
deployment of applicationsdeployment of applicationsdeployment of applicationsdeployment of applications

•Enables rapid tactical decision Enables rapid tactical decision Enables rapid tactical decision Enables rapid tactical decision 
makingmakingmakingmaking

– Uses composite application Uses composite application Uses composite application Uses composite application 
modelmodelmodelmodel
• Provides taskProvides taskProvides taskProvides task----based relevant based relevant based relevant based relevant 
collaboration options, information and collaboration options, information and collaboration options, information and collaboration options, information and 
server actions in unified interfaceserver actions in unified interfaceserver actions in unified interfaceserver actions in unified interface

– Provides interleaved access to Provides interleaved access to Provides interleaved access to Provides interleaved access to 
local and remote serviceslocal and remote serviceslocal and remote serviceslocal and remote services

– Uses syndication for application Uses syndication for application Uses syndication for application Uses syndication for application 
and content distributionand content distributionand content distributionand content distribution
• RealRealRealReal----time usage of user feedback to time usage of user feedback to time usage of user feedback to time usage of user feedback to 
update applications, services and update applications, services and update applications, services and update applications, services and 
contentcontentcontentcontent

Mobile DeviceMobile DeviceMobile DeviceMobile Device

Mobile SOA
Framework

Enhanced
Feed Reader
(Web 2.0 

Native Client)

Event Source
(Business 
System)

Active 
Business
Feeds 
Server

Mobile
Delivery Bus

1. Generate
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2. Query fields

3. Apply
context

4. Push
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Active Business FeedsActive Business FeedsActive Business FeedsActive Business Feeds
Screen Shots Screen Shots Screen Shots Screen Shots –––– BackendBackendBackendBackend----initiated task managementinitiated task managementinitiated task managementinitiated task management

2

3

4

5

1



MobileSOA September 16, 2008 15

MOTOROLA and the Stylized M Logo are registered in the US Patent & Trademark Office. All other product or service names are the 
property of their respective owners. © 2008 Motorola, Inc. All rights reserved.

Active Business FeedsActive Business FeedsActive Business FeedsActive Business Feeds
Screen Shots (contScreen Shots (contScreen Shots (contScreen Shots (cont’’’’d) d) d) d) –––– BackendBackendBackendBackend----initiated task managementinitiated task managementinitiated task managementinitiated task management

6 7 8
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Active Business FeedsActive Business FeedsActive Business FeedsActive Business Feeds
Screen Shots (contScreen Shots (contScreen Shots (contScreen Shots (cont’’’’d) d) d) d) –––– MobileMobileMobileMobile----initiated task managementinitiated task managementinitiated task managementinitiated task management

1 2 3
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Conclusions and Future WorkConclusions and Future WorkConclusions and Future WorkConclusions and Future Work

ConclusionsConclusionsConclusionsConclusions

• The MobileSOA framework:The MobileSOA framework:The MobileSOA framework:The MobileSOA framework:

– Provides mechanism for uniform virtualization of local, remote aProvides mechanism for uniform virtualization of local, remote aProvides mechanism for uniform virtualization of local, remote aProvides mechanism for uniform virtualization of local, remote and nd nd nd 
ambient services on mobile deviceambient services on mobile deviceambient services on mobile deviceambient services on mobile device

– Facilitates deployment of contextFacilitates deployment of contextFacilitates deployment of contextFacilitates deployment of context----aware, flexible mobile applications aware, flexible mobile applications aware, flexible mobile applications aware, flexible mobile applications 

• Employ Web 2.0 frontEmploy Web 2.0 frontEmploy Web 2.0 frontEmploy Web 2.0 front----ends, and access virtualized services through lightweight ends, and access virtualized services through lightweight ends, and access virtualized services through lightweight ends, and access virtualized services through lightweight 
RESTful serviceRESTful serviceRESTful serviceRESTful service----oriented primitivesoriented primitivesoriented primitivesoriented primitives

– Enables zeroEnables zeroEnables zeroEnables zero----footprint, zerofootprint, zerofootprint, zerofootprint, zero----development effort mobilization of development effort mobilization of development effort mobilization of development effort mobilization of 
enterprise applicationsenterprise applicationsenterprise applicationsenterprise applications

Future WorkFuture WorkFuture WorkFuture Work

– Asynchronous Asynchronous Asynchronous Asynchronous ““““pushpushpushpush””””----based invocation of enterprise appsbased invocation of enterprise appsbased invocation of enterprise appsbased invocation of enterprise apps

– Mashup frameworkMashup frameworkMashup frameworkMashup framework
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Thank You !Thank You !Thank You !Thank You !

anuraj@motorola.comanuraj@motorola.comanuraj@motorola.comanuraj@motorola.com

siddhartha.bose@motorola.comsiddhartha.bose@motorola.comsiddhartha.bose@motorola.comsiddhartha.bose@motorola.com
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Additional InformationAdditional InformationAdditional InformationAdditional Information
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Active Business FeedsActive Business FeedsActive Business FeedsActive Business Feeds
Use CasesUse CasesUse CasesUse Cases

WhiteWhiteWhiteWhite----Collar Use CaseCollar Use CaseCollar Use CaseCollar Use Case

– Global purchasing process of MotorolaGlobal purchasing process of MotorolaGlobal purchasing process of MotorolaGlobal purchasing process of Motorola

• Purchase request processing involving multiple globally distribuPurchase request processing involving multiple globally distribuPurchase request processing involving multiple globally distribuPurchase request processing involving multiple globally distributed ted ted ted 
stakeholdersstakeholdersstakeholdersstakeholders

• Access to multiple backends Access to multiple backends Access to multiple backends Access to multiple backends –––– BAM, ERP, BIBAM, ERP, BIBAM, ERP, BIBAM, ERP, BI

BlueBlueBlueBlue----Collar Use CasesCollar Use CasesCollar Use CasesCollar Use Cases

– BackendBackendBackendBackend----initiated task management on retail shopinitiated task management on retail shopinitiated task management on retail shopinitiated task management on retail shop----floorfloorfloorfloor

• Replenishment of coins at POSReplenishment of coins at POSReplenishment of coins at POSReplenishment of coins at POS

– MobileMobileMobileMobile----initiated task management on retail shopinitiated task management on retail shopinitiated task management on retail shopinitiated task management on retail shop----floorfloorfloorfloor

• Replenishment of shelves based on task generated by scanning proReplenishment of shelves based on task generated by scanning proReplenishment of shelves based on task generated by scanning proReplenishment of shelves based on task generated by scanning product duct duct duct 
barcode from mobile devicebarcode from mobile devicebarcode from mobile devicebarcode from mobile device
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Active Business FeedsActive Business FeedsActive Business FeedsActive Business Feeds
Implementation DetailsImplementation DetailsImplementation DetailsImplementation Details

• Process followed for business application mobilizationProcess followed for business application mobilizationProcess followed for business application mobilizationProcess followed for business application mobilization

Business AnalystBusiness AnalystBusiness AnalystBusiness Analyst

• Identifies points to be mobilized in the business system/applicaIdentifies points to be mobilized in the business system/applicaIdentifies points to be mobilized in the business system/applicaIdentifies points to be mobilized in the business system/applicationtiontiontion

SOA developer/ArchitectSOA developer/ArchitectSOA developer/ArchitectSOA developer/Architect

• Adapts identified points to generate events and publish them to Adapts identified points to generate events and publish them to Adapts identified points to generate events and publish them to Adapts identified points to generate events and publish them to provided ATOM provided ATOM provided ATOM provided ATOM 
publish interfacepublish interfacepublish interfacepublish interface

• Exposes appropriate Actions and Query services as SOA services iExposes appropriate Actions and Query services as SOA services iExposes appropriate Actions and Query services as SOA services iExposes appropriate Actions and Query services as SOA services if not already sof not already sof not already sof not already so

ABF System AdminABF System AdminABF System AdminABF System Admin

• Configures the application/system on ABF database by adding applConfigures the application/system on ABF database by adding applConfigures the application/system on ABF database by adding applConfigures the application/system on ABF database by adding application identifier ication identifier ication identifier ication identifier 
and query service URIs into corresponding tables and query service URIs into corresponding tables and query service URIs into corresponding tables and query service URIs into corresponding tables 

• Application mobilization experience dataApplication mobilization experience dataApplication mobilization experience dataApplication mobilization experience data

– Each app requires ~2 weeks to be mobilized (3 data points)Each app requires ~2 weeks to be mobilized (3 data points)Each app requires ~2 weeks to be mobilized (3 data points)Each app requires ~2 weeks to be mobilized (3 data points)

– ABF and MobileSOA framework currently available on Windows MobilABF and MobileSOA framework currently available on Windows MobilABF and MobileSOA framework currently available on Windows MobilABF and MobileSOA framework currently available on Windows Mobile e e e 
6 and Linux devices of Motorola6 and Linux devices of Motorola6 and Linux devices of Motorola6 and Linux devices of Motorola


