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Presenter
Presentation Notes
Hi, I’m Tom Nolle, president of CIMI Corporation, and I’m happy to have this chance to tell you a little more about our ExperiaSphere concept, this time more at the technical level.  This is the highest level of what we call “partner documentation” that is in the near term available to those who join the ExperiaSphere community and work with us to advance the concept in these critical early days.
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The ROI Dimension

Internet Information Companies (IICs)

Low internal rate of return, high capital inertia, low risk tolerance

High internal rate of return, low capital inertia, high risk tolerance

$
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Essential Stuff is 
falling between the 
ROI cracks!

Fixing this problem is 
a key requirement in 
maximizing network 
utility and profit for all

Network Operators/ Infrastructure Builders
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Presenter
Presentation Notes
Let’s start, like all development work must start, with an understanding of requirements and objectives.  What we’re trying to do is create a structure for the service and management logic of the next-generation network (NGN).  An NGN Services Architecture (NGNSA), in fact, and that means understanding why something like that is needed.



The post-privatization of telecom and the growth of the Internet combined to create a stratified market, with one group of players (the IICs) having very fast market response time but also very high ROI expectation and the other (the network operators) having relatively low ROI expectations but a very long planning cycle and poor market responsiveness, owing to their long capital cycle.  There is a lot of stuff that falls between these extremes in behavior, stuff that nobody is working to secure, and unfortunately the profitability of the industry overall may depend on handling this middle ground.  Furthermore, it should be obvious that a “service” in the future is going to have to be a relationship between stakeholders in each of these two strata, a relationship that fulfills their financial goals, the service goals of the consumer, and the technical requirements for integration of the experience, which is of course where we come in.
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Resources

Service Facilitation and Binding

A Next-Generation 
Networks Service 
Architecture (NGNSA) 
consists of three primary 
layers, as IMS does.  
They are Application, 
Services, and Resources.  
The Application and 
Resources layers are 
joined to the Service 
structure through a 
facilitation process set 
(Service and Application 
Facilitation).  Any service 
framework can, through 
these layers, link 
resources and 
applications in a 
comparable way.  IMS is 
such a framework, based 
on SIP, but Web 
2.0/REST and other 
frameworks are equally 
supported, and the 
concept is rooted in 
something we call Entity.

An Architecture for NGN Services

Web 2.0 (REST) IMS (CSCF)

Application Facilitation and Binding

Applications

Entity

OTT

Operator
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Presenter
Presentation Notes
This is a picture of an NGNSA, something CIMI Corporation has developed based on operator contacts over the last five years.  The architecture has some important features that are illustrated here, so let’s take a moment to review them.



First, an NGNSA is a kind of symmetrical structure centered on the Service Layer but anchored by a conception of “user” or “subscriber” that we call “Entity”.  Above the services layer there are applications, which are things that are “on the network” rather than in it.  At the bottom, below the services, are the resources that make up the actual infrastructure.  Services draw from both in this model.



To make the service layer flexible, our NGNSA model surrounds it with “Facilitation and Binding’ functions that link it upward to applications and downward to resources.  These layers virtualize the things they represent to create a loose coupling of services with their components.  That facilitates quick service composition from handy little pieces.



In the middle is the “Entity pillar”, which means that the notion of who the user of the service is must be central to service conception.  But NGNSA also dictates that any discrete “thing” is an Entity, so that includes devices, applications, storage, etc.  The network, if it connects everything in the future as most believe, must not discriminate regarding just what an Entity is.
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Converging on an “Experiam”
Retail orders are 
represented as instances of 
a Service Contract which in 
turn is a high-level Experiam

Resource collections 
are represented as 
the basis for that 
Service Contract

A class of resource 
(the network) can be 
subdivided by the 
administrations that 
offer pieces of it

Any set of hosted 
components from 
processing to content 
can be represented
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Presenter
Presentation Notes
Building an NGNSA, in our view, means applying object-oriented principles to the concepts of the last slide.  That’s what we created ExperiaSphere to do.  The central notion of ExperiaSphere was the concept of an “Experiam” as the unit of a service.  The resource side of the process, the network operator or provider, builds toward an Experiam, and that is also what the customer orders.  But an Experiam is a structure and not just a single object.  You create an Experiam by combining a set of components that are themselves represented by Experiams.  A component set can include pure network resources, pure IT (processing, storage, application, content) resources, or a mixture of the two.  Experiams representing components can be produced locally by the provider of the retail service or syndicated from another party.  We use the term “Experiam Hierarchy” to distinguish between the structure of Experiams that represent a service, service component, etc. and the single object Experiam that is the basic building-block.
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An Experience as a Java 
Application

Environment

Messenger

Messenger

Messenger

Service Factory

Operations
And Other
Processes

ExperiaSphere is built on Java 
applications that include one or 
more Service Factories.  Each 
Factory has a Service Contract 
specimen that is available to be 
ordered, and an order will consist 
of dispatching an instance of that 
contract to the Factory.  There, it 
is passed down to the subordinate 
factories that create each 
component of the service order.  
The service Order is a persistent 
artifact that connects the 
individual Factory contributions 
and also exposes and/or accesses 
any operations processes via 
Messengers.  A Service Factory 
can take work in any form and 
deliver it in any form with the 
proper messenger!
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Presenter
Presentation Notes
ExperiaSphere is authored in Java (J2SE Version 6, to be precise).  The applications that support service procurement are “Service Bazaars” which offer one or more services.  Each offered service is a “Service Factory” that links to a hierarchy of Experiams that represent the components of the service.  These Experiams are all themselves little factories, each capable of stamping out a specific service component when they’re activated.



The factories all integrate with the environment in which they’re run (the server that hosts the Java applications), and through that environment link they support a number of “Messengers”.  A Messenger is simply a path between an Experiam and what’s outside it.  All Experiams recognize a local Java method Messenger so you can write applications that just link local Experiams.  



All Experiams can be linked to any outside process or interface through an appropriate Messenger, which means that you could use MTOSI or OSSJ or whatever you liked, and you could define prototype interfaces and refine them without changing the inside Factory behavior.  Messengers translate between an Experiam’s work queue or its output processes and those external interfaces.  Any interface that can convey the data needed to produce a work request to an Experiam can be used with the proper messenger to send or receive from it; the process is totally abstract.
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The Basic Service Model

User/Client Experience

Service Features and
Applications

Transport and
Connection

Service
Requests

Features
and Experiences

Control
Talker

ExperiaSphere
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Presenter
Presentation Notes
Building services and experiences with ExperiaSphere means assembling Experiams into applications, and to do this you need to have some sort of service model.  You can divide services into layers, like most anything in networking, I guess!  At the top is the user/client experience layer, which is where the actual device/appliance and the user live.  Below that are the service features and applications that make up the experience or service, and at the bottom the network resources.  ExperiaSphere uses this model in the way that’s shown in the ovals to the right.



Service requests in ExperiaSphere are made from a client device or appliance.  This link can be made within ExperiaSphere or between ExperiaSphere and another source of events or messages.  The ExperiaSphere process is normally focused in the middle layer, where objects that represent the components of experiences or services are maintained.  The network’s resources are then harnessed using management interfaces that are encapsulated in another class of object.
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Resource Exposure: The Resource 
Class

Resource Class

Behaviors

Generic
Class-

Specific

Resource Class

Behaviors

Control Domain
API Resource Class

Behaviors

Control Domain
API

An ExperiaSphere Resource Class is a set of objects that 
provide comparable behavior.  For example, a “Network” 
resource class exposes the behaviors LINE, LAN, and 
TREE

Individual resources form subclasses that can 
expose any subset of the class behavior and 
that end up actually controlling the resources 
they represent through management 
interfaces
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Presenter
Presentation Notes
Because everything really has to come down to using resources at some point, let’s look at the service model at the bottom first so we can understand how ExperiaSphere relates to the network, servers, and other components.



We found that implementation is easier if you assume that there are a number of “Resource Classes” that define broad types of things that make up services.  A good example, and the one we use now in our testing, is the notion of a resource class called “Network” and one called “Cloud Resource”, meaning some IT resource that’s projectable in a network sense.  Each resource class is manipulated by a set of “Behaviors” that are the essential high-level things it can do.  For example, in networking you could say that a network has three class-specific behaviors; LINE, LAN, or TREE.



The actual resources that make up the resource class expose the class’ behavior or a subset of the behavior.  When a service wants a given resource behavior that service can consume any Resource Class that meets their general needs.  The specific way that the network does a LINE or LAN is up to the resource control process and the user doesn’t care about it, so the service layer doesn’t care either.
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Resource Classes to Services

Resource Class

Behaviors

Resource Class

Behaviors

A “Component”

Other “Components”

A “Specimen Contract”

As a Service is 
assembled from 
components, the 
process builds a 
specimen contract that 
provides the basis for 
orders from that factory.  
Thus, the Factory and 
not the Contract, is the 
primary object
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Presenter
Presentation Notes
This shows how the whole process integrates, and to understand it let’s start at the bottom.  The resource owners have all created Experiams that expose their resources in their own way, and these make up a set of Resource Layers that may spread all around the world or live in a single data center.  The resource Experiams are collected into service offerings we call “Components” that represent functional and commercial “atoms” from which services are built.  These are assembled by the service creation process into retail services for which there is a Specimen Contract.  It’s important to note here that you can have such a contract anywhere you have a commercial boundary, so this picture could show three or four layers of contract if you like.



The Specimen Contract is actually built when the Experiam Factory is initialized in Java, so this contract is absolutely the definitive description of how a service is built because it’s provided by the building-blocks themselves.  The Specimen Contract is now available for ordering, and if you take one such specimen, fill it in, and send it to the Factory, you get the service it represents whether it draws resources from a single source or from around the world.
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Execution Structure

Messenger

Messenger

Messenger Any convenient 
API set, 
including OSSJ, 
MTOSI, IPSF

Activation processes including optimization of 
components during selection

Operations processes, including ongoing surveillance, in- 
service modifications, and service termination

Back-office processes, including billing and customer 
care (the latter with integration with operations 
processes)
Syndication and control of external composition and 
usage policies

All work is formatted into a work 
queue and all output is formatted 
by the messenger
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Presenter
Presentation Notes
The execution structure itself is very simple.  An Experiam is a Java class that contains a work queue.  Messengers (working through the Factory and Environment objects to insure portability) feed the work queue.  Experiams that need to communicate with others in their hierarchy also feed the work queue.  Anything that can be put into the work queue can generate work, so there is no problem supporting any interface at all.  You could in theory send an email order and translate it to work via the proper Messenger, or press a “Star” key sequence on a mobile phone and do the same.



Inside the Experiam is a state/event process that links to any real process logic as needed.  You could imbed code here or you could request a function from an existing application through a web service using the proper Messenger.  It doesn’t matter from a structure point of view; an Experiam is just a black box that does work.  Note that we don’t attempt to define some “god-Experiam” that does everything; this is a Java toolkit and so Experiams are authored from a base framework to do what’s needed.  But that authoring is simplified by a bunch of other tools provided in ExperiaSphere, so it’s possible to create a complete service from top to bottom in less than a week, including controlling the network.
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Order
Broker
Order
Broker

URL-a 
URL-b
URL-c
…
URL-x 

URL-a 
URL-b
URL-c
…
URL-x

Environment

Service Factory

Any user with web 
access can go to any 
website and obtain 
access to any carrier- 
facilitated service 
based on any set of 
network resources

Any website can be a launch 
point for services that require 
provisioning of network 
resources, partnerships 
across provider boundaries, 
or even cooperation between 
OTT APIs and carrier facilities

Any service or experience can be represented as a series of 
abstract objects that manage the entire lifecycle of the service or 
service/component transparently to those who use it, based on any 
technology, any vendor, any OSS/BSS, and in conformance to both 
established and emerging standards

ExperiaSphere
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Presenter
Presentation Notes
This diagram shows a complete view of an ExperiaSphere service from our Alpha-One press material.  The flow shown as an example is designed to create a priority path for video to flow over, and so it has to end up controlling a network management interface.  That means those little network bubbles at the lower right have to be ControlTalkers or bound to them.  We can imagine this whole process to be linked to a network management system at two providers, and when the Experiams run through their state/event phases, the ControlTalkers send appropriate messages to the APIs.
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objExtremeHandlerControlTalker

OrderBroker

NetworkComponent

ContentComponent

ExtremeNetworksComponent

(XMLControTalker)

Extreme Networks’ EPICenter: 
Our first ExperiaSphere 
network partner
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Presenter
Presentation Notes
Our first ExperiaSphere vendor partner is Extreme Networks  and this slide shows how the Extreme EPICenter management system is integrated with ExperiaSphere.



Extreme, like other equipment vendors, has recognized the value of exposing an XML interface to its management system, and this interface is used by ExperiaSphere.  A small Java object customizes the ExperiaSphere standard device control XML to meet the format and interface requirements of Extreme’s EPICenter XML interface.  When a service is requested by the user through the OrderBroker, the order is decomposed to the point where each manageable element is represented, and then each element is commanded through its interface to perform its role.  Any device set controlled by EPIcenter can be part of an ExperiaSphere service.
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Partnerships and Syndication

Proxy Host

“Vertical” partnerships are extended via a separate Experiam that 
enforces policies on the access of the vertical partner or developer 
and that exposes a convenient message interface or API to the web 
(Messenger)

“Horizontal” partnerships are extended using a “Proxy” Experiam to 
represent the component locally, and this links to a “Host” Experiam 
using any convenient message interface (Messenger)

REST, 
AJAX, 
Etc.

SOA/WS 
etc.
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Presenter
Presentation Notes
Partnerships and syndication of service components are a key part of the Tier 1 operators’ transformation strategies, and ExperiaSphere supports both of them.  Remember, an Experiam is supposed to be an abstraction so it’s relatively easy to make a specialized kind of abstraction for each of the partnership relationships.



In the vertical direction, ExperiaSphere assumes that you will expose a special set of assets to developers in the way that you expose APIs today.  This “partner abstraction” can contain any policy controls on how the partner can exercise the partnership, and this can be a Factory product that supports its own contract with the partner.  It decomposes into a service that can be a wholesale offering with its own contract if you like.  The interface to the partner, just a Messenger, can support any of the current Web APIs, including HTML/REST, AJAX, the Adobe Flash/Flex player interactive messages, Microsoft’s Silverlight, or whatever’s convenient.  You could also support telephony-based APIs like Parlay here if you wanted.  Remember, they’re all just Messengers.  The link between the partnership Experiam and the main Experiam logic can be a web service or whatever works best.



For horizontal partnerships, we’ve found the most convenient way to work things is to represent the partner-contributed components in a locally composed service using an Experiam called a Proxy.  This looks to the service composition process like it’s real, but it creates a link to a real Host Experiam somewhere else.  If the partner Experiam is known the link is static and direct (probably but not necessarily a web service).  If it’s dynamic, meaning you only know the partner by resource class or other requirements, then the Proxy binds to a Broker that will create the partnership dynamically based on service parameters when a Service Contract instance is created.



Real interconnections between ExperiaSphere service elements are also represented by Experiams called InterNetworking Points or INPs.  The creation of a pan-provider service creates each leg first and then binds the legs together at INPs.
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Entity:  A New Centricity for NGN

IdentityLocn Demog

R
elat

Pres

Presence: All-Service Status
Demography:  All characteristics
Location:  Geographic, any coordinate system
Relationships:  Rules of associations and 
memberships

Composable Features mashed 
up to create ad hoc services, 
and combined with user 
information to create value
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Presenter
Presentation Notes
Let’s now take a look at the concept of an Entity and how that relates to all of this stuff.  In ExperiaSphere, everything that’s real is an Entity, so even ExperiaSphere applications are entities and they use Entity concepts to communicate with each other.  Every Entity has at its core an “identity” that is what the thing really is.  That core is surrounded by a set of property scopes like location, presence/status, relationships, and demographics.  Policies of the Entity determine what part of those properties are visible and can be manipulated by others.  Entities are combined with composable features to create personalized services.
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SocioPATH and Entity Taxonomy

Entity

GroupEntity

IndividualEntity

CommuneEntity

Service
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Presenter
Presentation Notes
The framework of Entities used to create communications services (user-to-user or user-to-experience) is called SocioPATH.  In a broad sense, SocioPATH combines DHT/P2P concepts with other modern social features to build a completely new vision of communications services.  All of SocioPATH is based on the Entity concept.



SocioPATH Entities can be classified into three subcategories:



IndividualEntities, which are Entities that represent a singular person or object; they have no MembershipProperty

GroupEntities, which are those that represent a collection of other entities.  They have a MembershipProperty that defines the requirements to join, and that also determines whether other properties (like demographics) are valid for the group.

CommuneEntities, which are service communities.  These have a MembershipProperty like a group, but they also have a ServiceProperty that defines the communications facilities supported within the commune.



All three of these Entities make up the components of what, in today’s world of networking, is called a “service”.
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GroupEntities as Connection 
Communities

A Connection network
A Connection network

A Connection network

A Connection network
A Connection network

A Connection network

URI URI

Clients

An ExperiaSphere GroupEntity
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Presenter
Presentation Notes
The networks we use for communicating today are, in ExperiaSphere terms, “connection networks” because they connect addressable things.  In ExperiaSphere you don’t use these directly, you use them through a mediating Entity, which is a GroupEntity.



What GroupEntities do is to “reformulate” these connection networks into “connection communities” or communes for short.  A GroupEntity can represent many groups, it is the LinkedPartners reference in the Entity stack, as we’ve shown.  The GroupEntity represents a policy filter that combines the URIs from all the connection networks into a set of communes and then presents them in that format.  Thus, a commune may consist of URIs from multiple connection networks, and some URIs (and some entire connection networks) may not pass the policy rules and thus will be excluded from the commune.
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So What’s This Mean?
• ExperiaSphere is an architecture that answers 

the two most critical questions of the industry; 
how do you create and manage componentized, 
syndicatable services and what is the new 
service model for personal communications?

• ExperiaSphere is a simple Java tool set, easily 
run on anything that has JVM V6 support

• ExperiaSphere is open source, but the CDDL 
license lets people develop commercial 
Experiams and bind them with the general tools

• ExperiaSphere is the first open model for 
NGNSA
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How We’ll Proceed Technically
• We are now developing Java classes for the primary 

tools described here; our Alpha-One contains everything 
but SocioPATH, which will be Alpha-Two

• We will release the source code when we have the Beta 
version available (likely late spring 2009 subject to 
resources)

• We’ll be a repository for other Java tools and code (A 
SourceForge project is established already)

• We’ll work, subject to obvious resource limits (and 
financial ones!) with partners to develop open-source 
Experiams

• We’ll work as a paid consultant on development of 
commercial Experiams linked to ExperiaSphere through 
its CDDL doorway
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Thank you!
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