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Please double-click on the note callout for speaker notes!

Presenter
Presentation Notes
The architecture of SDF Services, the target of our current phase, is obviously linked with overall activities in the TMF and in the industry.  The architecture must also consider the question of implementation; how can these standards be implemented in real operator environments to support real service targets.
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GB942 Vision of NGOSS Contract
• A Contract specifies the requirements for a business interaction 

between two systems [Business View] 
• A Contract specifies the relationship between telecom applications, 

as specified in the TAM  [System View]
• A Contract specifies the technology specific operations 

and constraints specific to an implementation 
[Implementation View]

• A Contract captures the additional details when specific 
software systems are integrated into a specific 
deployment scenario [Deployment View]

Each subsequent lifecycle view of a Contract builds on the previous by adding 
increasingly specific detail and applying to increasingly specific situations. 

Presenter
Presentation Notes
The most significant issue in operations today is the need to focus all operations processes on what is being sold—services.  The most important initiative in the TMF with respect to this is the NGOSS Contract, GB942, which frames the relationship between operations processes in an “Implementation” and “Deployment” view of that contract.
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Presenter
Presentation Notes
The harmonization or unification model that is referenced in the guidelines for the Architecture phase shows a client application interacting with provider applications via an NGOSS contract, components of which are tasks defined as SOA services.  It is reasonable to assume that SDF would define a series of such tasks, and that the composition of services from SDF services would be reflected in the NGOSS contract.  The contract is thus a “model”, and eTOM processes flow through as the figure describes.
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The SDF Model
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Presenter
Presentation Notes
The SDF Services model from the TR139 activity shows SDF services as linking to an SDF Management Support Services function that resides in the Management Services oval here.  If SDF services are indeed the objects that link the Contract to the Provider App in the prior model, then the “Implementation View” and “Deployment View” of the contract could be said to be authored by assembling SDF Services as “objects”.  In fact, it’s hard to see how you could harmonize the two activities any other way.
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Implementation Efficiency

• Question:  What’s the difference between 
26 minutes, 9 minutes, and 1.6 seconds?

• Answer:  The degree to which a service 
componentization, syndication, and 
orchestration software system is optimized 
for performance in real-time consumer 
service applications!

Presenter
Presentation Notes
In real tests of software that provided componentization of services into elements, and the selection, syndication, composition, and orchestration of those elements into high-level retail offerings, the difference in application performance ranged from 26 minutes to set up a service to 1.6 seconds for the same service.  This difference reflects differences in the way the software was designed, and ranges from a design based on a flat metadata-driven model to an object-based model.
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The Basic Questions
• What is the basic management model for SDF Services?

– A “flat” model where a high-level system discretely manages each SDF 
service and/or…

– …a hierarchical model where “aggregate” SDF services represent 
management process links between low- and high-level services

• What is the link between the management of SDF Services and the 
management of resources?
– A “direct” model where an SDF service manages its own resources 

explicitly and/or…
– …an “ISS” model where resources are managed against their ability to 

support SDF services
• How is management activity divided among three distinct phases:

– When SDF Services are offered for composition/syndication
– When a Product (or a higher-level Service) is assembled from SDF 

Services
– When a Product/Service is “ordered” for actual fulfillment to a customer 

Presenter
Presentation Notes
If we’re going to harmonize with the NGOSS Contract and service management vision, and produce something that can be executed efficiently enough to be useful in deploying mass-market services, there are some critical questions that need to be addressed in the Architecture phase.
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Management Model

Is being “flat” a good thing?

Presenter
Presentation Notes
The first question to be considered is the management model for SDF services, meaning the relationship between the organized behavior of a collected set of SDF Services and the management system that must sustain the lifecycle.
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The Question of Management Flow 
of Control
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When SDF Services are 
composed into a higher- 
layer service structure, how 
is the coordination of roles 
managed at the high level?

Does the SDF MSS 
manage each service 
independently, or…

…is there a “contract 
model” through which 
structured 
management of SDF 
compoents is 
exercised?

Presenter
Presentation Notes
The first question relates to the way that management is exercised, and it’s one that was raised on a previous call.  Does a management system exercise the SMIs of all the SDF Services in a flat and independent structure, or does an SDF Service perhaps control subordinate SDF Services?
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A “Flat Model”
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Presenter
Presentation Notes
In a flat management model, management services at a high level controls each SDF service via the SMI.  This means that the responsibility to understand dependencies, orchestrate management processes, etc. has to be built into the management layer itself.
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The World is Flat (Management- 
Wise)

• The structure of the SDF services inside a service offering (TMF 
Product) must be represented in a data model and interpreted by the 
management structure so it can be created and enforced

• Experience in IPSF and ExperiaSphere suggests that this creates a 
very rigid management system with several problems:
– New services may require changes to the management system to 

interpret and enforce the framework of those services
– The overhead associated with execution can be formidable, so large 

that it could not be tolerated for short-cycle, low-value consumer 
services

• Flat structures may also require partners to expose the details of 
syndicated service relationships they use to create their own SDF 
Services for syndication; some services are naturally hierarchical in 
that they are made up of components that should not be exposed to 
third parties

Presenter
Presentation Notes
The big issue with a flat model arises out of the fact that the orchestration of the management and functional processes must then be exercised by the management software itself, which means that the software has to be able to interpret the templates and create a structure of control.  This creates a very rigid model for the software, one that may have to be changed if new service relationships are created, and it also presents a performance issue because of the burden of analyzing templates to decide what to do.

IPsphere also encountered an issue with the notion of “fractal” service components, where a component offered by one provider was itself made up of syndicated components obtained in part from yet other partners.  The details of this syndication might not be something the contributor wanted exposed.
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The Hierarchy Approach
• When a service (Product) is built, it is composed 

from lower-level structures that can be “atomic” 
or themselves hierarchies

• The orchestration of the lower-level structure is 
recorded in the model of the service and this 
model drives the management processes 
directly

• You need a way to represent the model that is 
efficient and scalable or you end up with the 
same performance problems as the “flat” 
approach (or worse) 

Presenter
Presentation Notes
The hierarchy approach assumes that a model of a service is created at the time a service is architected from the catalog components.  This model is in effect the contract for the service, and it contains all of the linkage information that would necessarily be known at the time the service is created.  In this approach, the model itself exercises management functions.
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SDF Services as “Resources”
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When SDF Services are 
composed into a higher- 
layer service structure, how 
is the coordination of roles 
managed at the high level?

Does the structure of a 
higher-level SDF 
Service create a “SDF- 
as-a-resource” model?

In this model, a higher- 
level service 
“consumes a resource” 
that is a structure of 
SDF services.

Presenter
Presentation Notes
One way to visualize a hierarchy is to assume that where SDF Services are composed of lower-layer SDF Services, the higher-layer services will in some way exercise management of the lower-layer ones.  This means that the service model is in a sense “active” (though it need not be strictly active in that it is executable).
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A Model

<qualified name> SDF Services

<qualified name> SDF Services

<qualified name> SDF Services

A contract would contain a “Model” that describes how the “service” it represents is composed 
from SDF Services.  That Model is in a sense an orchestration description for the composition 
of the service at the functional and management level.  Higher-level OSS/BSS processes 
would activate the high-level “service” and the associated Model would then orchestrate the 
lower-level SDF Service relationships

Presenter
Presentation Notes
In the Model approach, an architect would create a retail service as a composite of SDF Services, some of which might directly control resources and some of which might link to other SDF Services.  This is exactly the approach taken in IPsphere with the concept of “Elements” that were further decomposable.  The management processes at the retail service level would then be distributed through the hierarchy in a sense, so that the model represented a “self-organizing” management system.
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Presenter
Presentation Notes
The Contract-centric harmonization in the early slide fits well with the hierarchical model notion.  We can assume that the model is the portion of the contract that links client and provider applications, and that the SOA mechanisms for calling on provider applications are exercised by the model.  Any of the eTOM processes, in fact, can flow into, through, or out from the model to orchestrate the behavior of the service during every phase of the lifecycle.  In this way, the logic of the service is driven by the model and the processes are a set of SOA services that are bound through the model to an order.
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A Model/Contract View
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Presenter
Presentation Notes
You could visualize this all within a framework like the one shown above.
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Native Resource Control
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Presenter
Presentation Notes
Here, a management service order for a modeled service creates an activation of an SDF Service.  If the service controls resources directly, it would then exercise that control via the management services/eTOM processes appropriate.  That might pass through an ISS function as well.



CIMICorporation
Copyright © CIMI Corporation Voorhees NJ USA All Rights Reserved

Subordinate SDF Service Control
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Presenter
Presentation Notes
Here, we assume that the primary SDF Service is composed of secondary services.  In this case the primary might manage the secondary, and that in turn would exercise resource management.
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Resource Management

Aggregated infrastructure seems 
to demand aggregated 

management!

Presenter
Presentation Notes
The question of “resource management” is in part a question of what a resource is and in part a question of what a “service” is in terms of explicit resource commitments.  There has been a significant trend in packet networking to abandon the notion of specific or stateful resource allocation in favor of a statistical approach.  While some enterprise converged services based on something like MPLS or PBB-TE might seem to shift back to explicit allocation, these services will be a small part of the total service commitments of operators worldwide; consumer services already dominate and will continue to do so.  That means resource management must take on an aggregate view.
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The Question of the Management 
Link to Resources
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Presenter
Presentation Notes
The second question is the relationship between resource management and SDF Service processes.  The question is whether we should have a resource control process, meaning assurance, provisioning, etc. that is explicitly linked to the creation of an instance of an SDF Service, or whether we could/should assume that “resource management” takes place in an aggregate way without requiring specific and individual interaction with management processes on a per-SDF-Service-instance level.

This is a critical question from the perspective of scalability and performance.  The total operations and administration costs of providers exceeds their capital costs, and so it is very important that we not create an operations/management structure for services that burdens the operations processes with handling that cannot scale to the volume of consumer services without exploding costs beyond tolerance.
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Resource Control and ISS
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Presenter
Presentation Notes
If you take a hint from both IMS and IPsphere, you see that there is a trend toward aggregation of resource control and monitoring.  We could define ISS Resource Control as a function that is similar to that of the RACF function of IMS, one that includes “daemon processes” that run continually to provide monitoring, policy routing, and admission control on behalf of SDF services.  These services are then accessed as ISS services by SDF Services for their resource-based activities and to provide feedback on SLA processing.  Note that this is recommended for those resources that are “real” and in the SDF Service domain.  Where an SDF Service is composed of lower-level SDF Services, the low-level services would provide specific alerts via the chained management interface.
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Some Generalizable Principles
• It is helpful to assume that “resources” report SLA 

failures to SDF Services
– Where the resource can do that, great!
– Where the resource can’t, ISS should monitor
– Where another SDF Service is a virtual resource, it reports 

failures (possibly in cascade)
• Syndication virtually demands the notion of “trust” in SLA 

conformance
– Operators will not usually open networks for surveillance
– Scope of surveilled resources would likely be far broader than 

the “service” in question because of aggregation
• Aggregation of services onto mass resources would 

create a monumental scalability problem if each service 
attempted to validate SLAs
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Where Does Management 
Touch Happen?

Touching is more expensive than 
bits, so it has to be exercised with 

care

Presenter
Presentation Notes
Twenty years ago, network operators’ “broadband customers” were limited to less than 10 thousand enterprises.  Today, there are literally hundreds of millions of broadband customers.  If a customer makes one service call per year to the broadband provider, that adds up to 2740 calls per day per million customers, and the operations cost of this cannot be sustained by any operator anywhere in the world.  Touch lets customers feel supported and valued, and yet true human touch is simply too expensive to scale.  However, even automated service management processes can break down in terms of performance and resource costs when scaled to the hundreds of millions of customers.
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Three Touch Points
• When an SDF Service is created by an architect 

(composition-time)
– Lots of human attention is already focused here

• When an SDF Service is offered for use 
(publication time)
– Not as much attention here, but scaling is likely 

manageable
• When an order for a service is placed (order 

time)
– For consumer services and third-party relationships, 

this almost has to be fully automated

Presenter
Presentation Notes
The SDF Service model suggests three points at which “touch” in human or machine form could be applied; when the SDF Service is created by an architect, when it is published for use in higher-layer services (when these higher-layer services are architected, they present another “composition touch” option), and when those higher-layer services are ordered.
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“Touch Migration”

Move “technical touch” in 
this direction

Move “commercial 
touch” in this direction

Composition

Publication

Order

Presenter
Presentation Notes
Both the IPSF work and CIMI’s ExperiaSphere work point out that the goal should be to focus the technical aspects of “touch” back toward the composition phase, which occurs the least often and is already likely to be supported by expert human resources.  For the commercial issues, the goal would be to move these to the point where publication takes place, or if necessary (as it would be for at least the minimal aspect of journaling for billing) forward to the order point.
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Composition Touch

• Architect should create the structural rules 
that model the assembly of SDF Services 
into higher-level structures

• Model defines process relationships at all 
phases of the lifecycle

• Model defines the orchestration and 
integration of contributed components

Presenter
Presentation Notes
Composition touch is the process focused on defining the relationship between SDF Services and resources, or between sets of SDF Services composed to create a single mission.  The goal is to define the complete rule set for interaction at all stages of the lifecycle, a kind of “cookbook” of operations process relationships that could then be followed when the service was ready to be commissioned and used.  This is where a contract “model” of a service would be created, and it could be in the form of a template (as IPsphere proposes), a script in a language like BPL, or an actual application as with CIMI’s Java/ExperiaSphere model.  The model would say, in effect, “activate this SDF Service” and the structure it represents will then create and sustain an offering with a specific set of technical characteristics.
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Publication Touch

<qualified name> SDF Services

<qualified name> SDF Services

<qualified name> SDF Services

Wholesale “Product Wrapper”

•Composed Model (A set of 
“services”) is wrapped in a 
wholesale Product 
structure

•Wholesale wrapper 
models the way that the 
syndicated Service is 
committed when ordered

•Link between “Seller” 
OSS/BSS processes and 
“contributor” processes

Presenter
Presentation Notes
The publication process, based on the way the SDF Service activity seems to be developing, is an “offer” in a commercial sense.  Thus, it makes sense to presume that this touch point would be encapsulating the technical model of the service as created by the composition process with a commercial “wrapper” that would likely look like the “Product” of SID.

In the work by IPsphere, there appeared to be a real value in presuming that there was a difference between the way a “wholesale” and a “retail” product offering was made.  The former is likely to be a lighter-weight activity somewhat similar to the electronic transactions used in Electronic Data Interchange (EDI) standards, where the parties involved are already part of bilaterial or multilateral agreements that establish basic commercial terms.  The wrapper would thus likely be lighter-weight in the processes it supports, but this wrapper would orchestrate the commercial aspects of the eTOM processes in the way that the composition model did for the technical aspects.  If the publisher of an SDF Service wanted a heavyweight or lightweight commercial process set, that desire would be incorporated into the “wrapper”.
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Order Touch

SDF Services
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Retail “Product Wrapper”

•A retail order is a SID 
Product wrapper 
surrounding the wholesale 
processes of the 
publication phase and the 
technical processes of the 
composition phase

•Commercial orchestration 
starts with the retail 
processes and then 
migrates to the sum of the 
wholesale processes

•Technical activation (the 
composition model) is 
subject to the completion of 
the commercial processes

Presenter
Presentation Notes
At order time, the goal would be to have no technical decisions or wholesale decisions to make at all; the orchestration of the entire service lifecycle would already be defined and only some variable parameters would be offered to fill in the details.  This was the explicit recommendation of IPsphere, for example.  Thus, at the time of the order the only thing that need be done is to activate pre-defined steps.  These steps can support the total process with maximum efficiency and scalability.
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Summary
• A Contract-Model approach fits the framework 

TMF appears to be developing overall
• Hierarchical modeling fits the SDF approach 

providing that SDF Services can themselves 
model the underlying component relationships 
they create (if any)

• Modeling that focuses technical organization 
and orchestration in the composition phase and 
then packages commercial processes into later 
phases reduces the performance burden where 
the greatest scale is likely (orders)
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