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Service Oriented Architecture (SOA).

Components.

In this description of work being done in the comtef a service-oriented architecture,
the following concepts are used:

1. Consumers and Providers of serviees business application systems, or
business-function-bounded components of such sgstem

2. The Broker and the Mediation Agergee middleware software components that
dynamically link consumers to providers, and thamslate messages between
them, both syntactically and semantically.

3. Servicesare for either the provision of or consumptiordata (e.g. SQL updates
or SQL retrievals), or for transformations of datalerivations based on data
(e.g. calculations of payments on claims).
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4.

5.

The Service Contracs$ basically a table of service level agreemenmt&éch
service, which can be read and interpreted by tldelleware broker searching for
a provider to satisfy a service request.

The Enterprise Service Bus (ESB)a layer of vendor-provided software which
handles all communications among Consumers anddemvas XML-enabled
asynchronous messages.

Process.
The basic SOA messaging paradigm is as follows:

1.

2.

A Consumer requests a Service.

The request is based on a Service Contract, wipietifees both the Service and
its associated Service Level Agreement (SLA).

A Broker locates a Provider for that Service, wha meet the Service Contract’s
SLA.

An Enterprise Service Bus (ESB) transports regomestsages from the Consumer
to the Provider, and response messages from tivedBrdpack to the Consumer.

But Consumers and Providers don't necessarily ‘ta¢ksame language”. So
Mediation Agents sit on top of the messaging lafe¢he ESB, and translate
between Consumers and Providers. XML is the lifgaiaca, used in all ESB
messages. Subject-matter-specific topics are assigspecific template which is
agreed-to by Consumer and Provider and, usuallg, Wwider Community of
Interest (COI).

If a better Provider comes along, the Broker calireet requests to that Provider.
The Consumer knows nothing about the change. Tdrerao adjustments the
Consumer has to make. Consumer and Provider aselipooupled, which is the
foundational principle that supports inter- andargystems flexibility.
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A Layered Data Management Architecture.
The illustration on page 1 shows a six-layered daaagement architecture.

Business Services Layer.

If business services are (as they should be) Igrgeed run-the-business functions, then
most companies don't know what their business ces\are. Work gets done;
transactions get generated. Money flows in; lesseyighopefully) flows out. We all get
paid, and life moves on.

That is not a set of business services. It's a bufidcransaction-acquiring or transaction-
generating systems, supplemented by some repoetr@terny and query-responding
databases, exchanging data with one another asaeedulting in a patchwork quilt
that almost defies logic.

To create a business services layer, a businesegzoe-engineering study should be
carried out. The objective is to identify largelsdausiness functions based around the
core objects with which the business interacthiénprocess of doing business. These
functions include supplier relationship managemeR,(employee relationship
management), customer relationship managementateguagency relationship
management, partner relationship management, ké&néxt step is to break these high-
level functional units down one or two more levélsthat point, business functions start
to become service components.

At this point, top-down decomposition into logicategories gives way to bottom-up
groupings from platform and software implementagiohbusiness functionality. An as-
is business services layer results from bottomyopgngs based on existing platforms
and systems. A to-be business services layer sefsaih bottom-up groupings based on
an enterprise IT architecture which describes dakstribution of database and
application level functionality into a more ratiois&t of groupings, one which reduces
both the duplication of functionality and also fi@nt-to-point interconnectedness of the
implementations of those functionalities. A priaéd list of the deltas constitutes a
roadmap for the evolution of the information prageg resource of the enterprise.

Note: a great deal of policy and procedural infiagture can be created around
this simple description, but it is nothing morenttaasupport structure. Describe
where you are; describe where you're going; thegurd out how to most
efficiently and effectively get from here to theB®o so in terms of a map whose
topography is defined by a hierarchy of businesstionality defined by the
business itself. | would personally time-box theelepment of a business service
layer and a high-level as-is and to-be IT architextto no more than three
months of work by a team of two or three peoplee Tésult doesn't have to be
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perfect, or even fine-grained. It just has to bedyenough to get us started on the
right track, and keep us on that track until thetmeration of this process refines
our map and our travel plans.

Service Component Layer.

Service components are business services in smaligh “chunks” that a request for
service from one service-consuming component casabsfied by one other service-
providing component.

The point of breaking business services into sergamponents is to get down to the
level of transactions which involve a single consuiend a single provider. These
“atomic level” transactions can then be managed bgrvice “broker” who can
dynamically route a request transaction to the iplenthat can best respond to it.

In other words, the point of breaking businessisesvinto service components is to
make SOA possible!

Service Workflow Layer.

It follows that an upper-level business service&le up of lower-level services and,
ultimately, of service components. But just asatdk telecommunication transmission
protocols need a layer in the protocol stack thtrersend or re-request a block of data
whenever needed, this application architecture :.a@eslorkflow management layer
which will do the same thing.

There is a standard state-of-the-art pattern fakfdawv management, and it is not the
state transition table pattern familiar to manyealepers. It is, rather, a pattern known as
typed Petri Nets. The principal advantage of tyPetti Nets over state transition tables
is that they can manage multiple concurrently etieguasynchronous processes,
including call-and-wait or call-and-continue coaoraiion among those processes, where
necessary. Thus, no implementation of this layeukhbe considered by a business
unless it is based on typed Petri Nets.

The management routines in this layer are awarg@usbof specific requests made by

service components, but also of the highest-leegliests made by top-level business

services. In that way, they have the knowledgdl&eavice components involved in a

highest-level request, and the knowledge to maaagerkflow among all components
for that request which will result in the satisfantof the request made by the highest-
level requesting business service.
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Data Mediation Layer.

Service consumers and service providers often dpeak the same language. Usually,
there are differences in both syntax and semardif®rences in syntax include different
data types or lengths for the same piece of inftionde.g. policy type), different sets of
values (meaning the same thing), etc. Differencesmantics include differing criteria
for creating an instance of a concept (e.g. a pplar different sets of values meaning
different things, etc. At a more basic level, path differences must also be resolved,
e.g. EBCDIC to ASCII, OSx DB2 varchars vs. AlIX DBarchars, etc.

Data mediation agents provide this translatiomgigither the consumer, the provider or
a third “neutral” format for the messages passa@éden consumer and provider.
Usually, XML provides the basic framework for thessages, with the specific
semantics agreed to by the local requestor/prowdermunity (i.e. the business itself) or
by a wider Community of Interest (e.g. various EBdndards, the ACORD insurance
standard, etc.)

Data Transport Layer.

The concern of the data transport layer is to quaeadelivery of messages from one
point to another. This is not a point-to-point atetture, however. It is a bus
architecture. The difference is that a bus architeds gphysical pattern that

dynamically supports point-to-point connectivitytia¢logical level. That is, via a

physical bus, with mediation agents, the translager makes it seem, to every requestor
and provider, that they are directly connected.

ESB (Enterprise Service Bus) implementations céta dransport layer are replacing EAI
(Enterprise Application Integration) implementaso®ne reason to prefer ESB is that it
is based on open standards, while EAI tends tatgrigtary to its vendor. Another is
that the implementation of ESB tends to be distaduwhile EAl implementations tend
to be centralized hub and spoke models. This mian&SB transports will be more
scalable and fault-tolerant than EAI transports.

Data Storage L ayer.

IT traditionally manages structured data, i.e. datdatabases (or VSAM files, etc.). But
important shared concepts exist across structurédiastructured data. The concept of a
purchase order, for example, will appear as omaare tables in one or more databases,
but also as a term used in emails, documents, Pomempresentations, etc. All of these
different formats in which we talk about purchasgens, unless they are relegated to an
ephemeral existence (an email read and immedid&déted, for example) are
components of the data storage layer.
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From asemantic management point of view, there must be integrated management across
all of them. From aata management point of view, traditional IT management tools and
techniques will continue to apply to structuredadat

Recommendations.

Conduct a Business Process Re-Engineering Study.

This study will create a two- or three-layer hieracal structure of business services, and
a business-user-level workflow among those servi€ash service is a cohesive, single
logical unit of work from a business perspective.

1. Some services are provider services only. Theyaotenly with consumer
services.

2. Other services are consumer services. They takeesggifrom business users,
parcel out the work to lower level services antimately to service components.
Consumer services are thus the interface pointsdeet business users and the IT
processes that support them.

Integrate the Semantics of the Business.

1. Do not create ontologies and taxonomies in isalais IT projects. In particular,
do not engage in a series of projects that wilhtgean ontology and taxonomy for
unstructured and semi-structured data, and thear,da (if ever) a different one
for structured data (the data already containethtabases).

2. Develop semantics top-down and bottom-up concugrent
a. Top-down, restructure the business' enterpriserdatiel to incorporate
an upper ontology, such as the SUMO (standard uppeged ontology)
created by the IEEE1600.1, and use its links wittrdMet to construct
and/or validate any taxonomic hierarchies or h@mafragments created
by specific IT projects.

b. Bottom-up, continue IT project-level developmenstfictured
vocabularies, taxonomies and ontologies. Reviewldbbgical and
physical data models, and their associated datmaries and glossaries.
Standardize the formats in which their semantieseapressed, and
resolve semantic inconsistencies across them.

c. Continually compare and integrate results produmetbp-down and
bottom-up semantic management work.
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d. Iterate. There is no end state. There is just eqa®of things getting
better.

Buy, Don’t Build, the Middleware Layers.

1.

Proposed must define its own objects for the upperayers of the architecture.
It must also define its own structured and unstmext data artifacts (the bottom
layer).

But the workflow, data mediation and transport tay&re middleware functions,
and should be purchased, not developed. The gteetes going forward will
be the ability to integrate Proposed formal sencaantifacts (specific tool-based
vocabularies, taxonomies and ontologies) with th&eVediation Layer.

This is a critical risk that must be managed. & thediation layer cannot talk to

the formal semantic management tools, then the folemapping data from one
service to another will have to be entered intonttegliation layer COTS product.
For batch processing into an ODS, data warehoudatarmarts, that mediation

layer tool is known as an ETL (Extract, Transfonna &.0ad) tool. Examples are
Informatica and Ablnitio.

a. Butthese rules are based entirely on the fornrabséic descriptions of
the two components between which the mapping akiétplace, and that
formal semantic description is what our taxonomg antology
management tools are responsible for.

b. Therefore, the semantic descriptions of those twoponents would be
duplicated, once in the formal semantics management tootspane in
the mediation layer COTS product. This duplicatddmomplex semantic
structures would inevitably create mis-alignmeats] that would wreak
havoc with the attempt to insusemantic consistency andsemantic
interoperability across all communicating parties within and withou
Proposed.
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