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Preliminaries

Topic: The use of mobile object
technology in a net-centric
system
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Full Blown Net-Centricity with Mobility
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| SOA fundamentals
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Network integration models
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Communication models
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| Event-based notifications

1_ ;
Event
I

Observer

Motitication

Data Model
Encoding

Message

appaning of intérast that can ba obsanad

Ewvent

Physical @vent (8.9, Sensor detectad)
Timar évent
Datectabla state changes

Observer,
Obaerves avents and
creates notifications

Notification
Data abou! the svant

Data Model:
Namevalua pairs
Objects
Struciured documents (a.g. XML)
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Event-Based Interaction Model Implementation Stack

Application
Layer

- Event-based interaction
- Producers publish notifications
- Consumers recenve nolifications

Notification Service Layer

- Publishes data that is delivered to
subscribed consumers
- PublishSubscribe implemeantabion

Communication Implementation Layer

- 5end and recaive messages
- RPC, Multicast, Gossip, Pub/Sub




Event notification service

notific am
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not ific{lji:i:/y
Producer:

- Observes own state

- Algorithm for publishing own state

- Forward nofification to event notification
senvice

- Unaware of other components

Consumer:
- lssues subscriptions for Kinds of
notifications
- Reacts to notifications received from event
notification service
- Unaware of other components

Evaluates subscriptions
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" Publisher
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Event Motification Service:

- Implements a publish/subscribe interface with adv, pub,
sub, unsub and notify operatnons

- Receives notifications from pub must match advertisements
issued with adv

- Matches notifications from pub 1o subscriptions from sub.

- Delivers producer published notifications 10 cONSUMErs with
matching subscriptions by use of the notity() operation




Subscription classifications

Subscription Notification Classification Scheme

Data Model Filter Model

Filter Model:
- Channel
- Subject
- Type
-- Content-based

Data Model:
- Tuples
- Object
- Structured documents




| ESB chatter
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Mobile object technology advantages

Traffic Reduction

Mobile objects reduce network traffic by
transforming; network conversations to
local conversations, maldng ungui.ng
connections and data transfers unnecessary
(reducing chatter and resultant throughput
problems).

Autonomous Decisions

Mobile ol:ject,u can sense their execution
environment and react autunouwu.s.ly to
changes. Multiple mobile ohjects, for
example, can configure themselves in a
network to opﬁm.ﬂlly prm’ide a solution.

Mediation and Collaboration

Mobile D]Jiectu can use a secure, trusted
third party host for collaborative purposes,
if they do not trust one another.

Throughput Reduction

Mobhile objects reduce network load by
sending processing to where the data is
rather than sending the data to where the

processing is.

Seamless Integration

Mobile ohjects provide for seamless system
integration, since mobile objects are
computer and transport independent (they
live within the mobile object runtime
environment ).

Workflow Independence

Mohile objects as workflow items can
embody the information and behavior they
need to move through an organization
independent of any particular application

Protocol Translation

Mobile objects can provide evolving
adapters that handle legacy code protocal
evolution without disturbing the network
system.

Robust and Fault-Tolerant
Builds

Mobile ol:ject,u malze it easier to build
robust and fault-tolerant due to their
ahility to react dynamically to unfavorable
situations.

Leave the Nest

Mobhile objects can do their remote worl
without a need to keep contact with their
mg;mal (creation) home.

Fragility Survival

Mobile ol)iecta thrive on Fra.gi]e networls.
Mohile Dbiects operate asyndn'unuus.ly and
autonomously. Lost of connections does
not affect mobile object code.

eCommerce

Mobile ol:ject,u Pcrm'ide real-time access to
remote resources and, so, are well suited to
eCommerce.

Next Generation

MDbilE DbiECtH Can exueed tI:IE Efeﬂpa.n Df

their creator processes.




Reduce chatter

Limited Net-Centricity TRAFFIC REDUCTION
Mobile objects reduce network trafhic by
Right Right Right transforming network conversations to local
Diata Place Time conversations, making ongoing connections and data

transfers UNNEeCcessary (reducing chatter and
resultant throughput problems). é

Full Blown Net-Centricity with Mobility ’(\Q
Right Right Right Right :
Data ~  Functionality Place Time Ov
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Why?

WHERE ARE MOBILE OBJECTS THEN?

WHY ARE MOBILE OBJECTS NOT
UBIQUITOUS RATHER THAN MORIBUND?




Complex standards

THEY ARE STUCK IN COMPLEXITY PRISON

M. McGrady | ICNS Conference |5 May 2008
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KISS
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Example KISS standard

Mobile Object Platform Core Standard Interfaces

CREATE
public interface MobileObject extends MobilePlugin, Runnable
{ INITIALIZE
volid init { Object arameters :
} 8- € 0% Oe ) MIGRATE
public interface MobilePlugin extends Serializable PLUGIN TO APPLICATION
{
vold setMobilePlatform { MobilePlatform mobilePlatform ) RUMN
} 8-)
public interface MobilePlatform extends Serializable
{
vold create ( String mobileObjectClass, Object [] parameters, File file ) ;
void migrate ( String location, MobileDbject mobile ) ; Core Mobile Object Standards
MobilePlugin getMobilePlugin { String name J
vold setMobilePlugin { 5tring name, MobilePlugin mobilePlugin) ;
} B-1 Requirements

Interfaces Runtime Environment

JUST THE BUS NOT THE ENTIRE TRANSPORTATION SYSTEM Developer




Micro (modular) standards

Mobile Object Platform
Core Standard Requirements

Deloper MICRO STANDARDS

The mobile object developer must code to the ?,
name, parameters and resources sel by the Pt
mobile object platform when the mobile object ( \f

is created. ‘e 0
Core Mobile Object Standards @,& Vbo

The mobile object developer must set the init(...)
method parameters befare any move.

interface for mobile object creation and migration.

X o
The mobile object developer uses the MobilePlatiorm Requirements Ne
<

The mobile object developer has complete ; .

freedom in use of the MobilePlugin interface to Interfaces Runtime Environment G)S'
provide capabilities for remote creation and A
migration of mobile object, to provide common
references between the mobile objects and third Developer

party processes, elc. MAR K

Platform WE‘

The platform developer must provide for creating
mabile objects with the name and parameters

~

in the Service create(...) method as well as making CREATE MOBILE OBJECT
the resources in the File parameter for the
create{...) method available to the mobile object MIGRATE PLATFOR M CODE

class loader. The Service uses the Mobile init]...)
method to set parameters at creation.

INITIALIZE
When a mobile object is migrated, the platform
developer must recreate the mobile object with Pl e S L D EVELOPER CGD E
the File resources, name and parameters at the BRUN

time of the migration request.

When a mobile object is created, the platform
runtime environment must call the mobile object's
runi...) method.




