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Executive Overview

This paper explores the decision-making process when selecting technologies for integration,
message brokerage and process automation on the Microsoft platform. It investigates the benefits
offered by BizTalk Server 2009 and compares these with the complementary benefits of platform
technologies such as WCF and WF.

The paper explains why integration poses a significant challenge and describes the many concerns
that organisations address in real-world development. It provides guidance on how to understand
integration requirements and how to assess the cost-effectiveness of different strategies and
approaches.

The paper provides a real-world case study of a BizTalk Server 2009 pilot project that delivered a
single service on a service bus platform. It illustrates costs drawn from real-world experience and
compares these to estimated costs of an alternative solution design. The case study suggests that,
while the cost of the alternative implementation would have been comparable to the actual Pilot
project, development would have taken significantly longer and resulted in a less functional, scalable
and robust service bus platform. As a result, costs over the application lifecycle as a whole would
have increased, together with higher costs for delivery of additional services. The BizTalk Server-
based solution therefore provided a strategic and cost-effective investment for future service
delivery.

The Build vs. Buy Dilemma

One of the most persistent and difficult challenges facing IT decision makers concerns the trade-off
between purchasing licensed technologies and constructing customised solutions. Software vendors
can reduce cost thanks to economies of scale, while the full lifecycle cost of custom code can be high
by comparison. However, custom solutions directly address specific business requirements, and the
benefits that arise from this may outweigh other factors.

Modern architectural approaches compound the problem by promoting the implementation of
composite, service-orientated solutions. Composite applications involve many moving parts that
communicate with each other across different layers of the architecture. Instead of a single high-
level decision to buy or build, decision makers face a bewildering array of options that require many
fine-grained and inter-related decisions. The success of the architecture depends on an intricate
blend of custom-built code and commercial packages within a single solution design. The factors that
drive decision-making are deeply commercial in nature and require the reconciliation of multiple
viewpoints.

Enterprise-level commercial packages increasingly support customisation. They address wider
concerns such as integration, human workflow and process management. Vendors promote their
products as platforms, and advocate their use at the centre of custom development. In some
scenarios this is an ideal model; in others, it complicates the design processes by introducing
competing interests that do not align well to business goals. Architects must broker competing
visions in the best interests of the business.
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Businesses build solutions on technology platforms. These platforms address many different
concerns at different levels. Operating systems and run-time environments are foundational, and
platform vendors extend them using supported server products. Server products provide core
services to composite applications and play an important role in solution design. Examples include
data management, security, monitoring, integration, process automation and message brokerage.
Because they extend the platform, server products provide deep support for extension and may
include sophisticated development toolsets. The platform itself implements development
frameworks to support custom development. Technology selection is no longer a simple matter of
build vs. buy. Rather, it involves purchasing server technologies appropriately to support the
implementation of custom logic and integration of back office and line of business software
packages. When constructing composite applications on modern platforms, the business Y dza i W0 dz@
02 o0dzAt RQ®
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The Complexity of Integration

Integrating applications and services can be a major technical challenge. The data exchanged
between different systems is generally of high value to the business and represents orders, invoices,
financial transactions, stock movements, etc. Different systems must exchange data reliably and
efficiently without significant risk of data loss. They must maintain data integrity, even though their
design does not support direct interaction with other systems.

This section describes some of the technical considerations that are common to enterprise
integration. These considerations drive the detailed design of solutions and, ultimately, the decision-
making processes with respect to purchase of technology and tools.
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Data Integration and Transformation

Many applications and systems implement data silos. Organisations may need to push or pull data to
or from these stores via mechanisms such as scheduled file imports and exports. They may need to
move data between incompatible platforms and architectures using intermediate queues and other
mechanisms. Conflicting data models may need to be reconciled.

Each system represents data for its own purposes. Few exploit any common or unified set of

business entities and types defined at the enterprise level. Before integration can proceed, the

semantics of different data entities, attributes and relationships must be analysed sufficiently to

describe how to map between source data and target systems. This mapping often involves

significant complexity. Organisations may need to reformat data, enrich it, derive new data, verify

data, etc. Mapping requires decision-making, conditional logic and inference. Deep impedance

mismatches may exist between source and target data models. Developers must identify and resolve

these problems effectively to allow data interchange.¢ KS& Y|l & AYLX SYSyid AyidSN¥YS
representations of data to aid the decoupling of different systems.

Developers need tools to create detailed definitions of data representation. These schemas need to
be comprehensive and machine-readable. Schemas enable automated transformation and
mediation of data. They describe the general shape of the data together with type definitions,
validation rules and default values. Integration technologies use schemas to drive flat-file parsing,
conversion between well-define formats, and other forms of content processing.

Message Brokerage

When different systems communicate directly with each other, the management of point-to-point
channels of communication quickly becomes complex, unmanageable and non-scalable. Message
brokers can help by routing messages between systems based on rules. Each system communicates
with the broker via a single message channel and no longer needs to maintain multiple channels to
other systems. The broker directs incoming messages to the correct outgoing channel.

Message brokers support many interchange patterns and approaches including content-based
routing. Because individual messages may have significant business value, some message brokers
provide persistence and recoverability features and track messages as they pass between systems.
They handle adaptation and mediation within message channels, including security, data validation
and message transformation.

Service Collaboration

Organisations build composite applications from discrete services. These services collaborate and
communicate within and between multiple layers of the architecture. Any lack of precision in the
definition of patterns of interchange and data formats will result in brittle solutions that have a high
risk of failure. Developers need frameworks and tools that support the definition of strong, well-
defined technical contracts between collaborating services

Systems do not always support interchange standards such as SOAP. Even if they do, they may
expose functionality in a non-service orientated fashion making it difficult to compose services into
the overall application. Organisations often need to implement service-orientated facades over
existing systems and applications. These facades hide complexity and allow the business to combine
services in a robust, efficient and agile manner.
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Service interchange may require orchestration. Orchestration controls the flow of multiple service
interactions and introduces decision points, loops, parallelism, exception handling and other
features. Orchestration must support long-lived, recoverable activities in scenarios where services
communicate asynchronously, and must work in conjunction with message routing and brokerage
technologies to support different patterns of correlation and message passing. Developers need
tools that support the definition, testing, deployment and management of service orchestrations.

Service choreography offers an alternative model. This is a decentralised approach in which
services each agree on some interchange protocol. Services may exchange itineraries that define
the sequence of subsequent service interactions. Any one service may dynamically change the
itinerary as required. Developers need tools and technologies to define itineraries, pass them in
service calls, execute their next steps and amend them.

Dynamic Interchange

Hard-wired patterns of message routing result in systems that cannot adapt and change to the
business environment, and which are costly and difficult to maintain. Organisations need to
implement agile and dynamic forms of interchange.

Dynamic interchange requires a clear distinction between process and policy. An automated process
describes the overall shape of logical and repeatable sequences of activities. It defines different
branches and decision points within a process. Policies operate at a higher level. They describe how
decision-making governs which branches are followed, what values are used, how different systems
interact dynamically, how validity is determined, and so forth.

OrganisationsY @ A YL SYSy i ReylFIYAO Ay (iSNOKIFyYyI®%urdd I | WL
systems publish messages and $hrget(ystems subscribe asynchronously to these messages.

Message brokers may define simple subscription rules over keywords or complex rules that evaluate

message properties and content. Subscription rules define routing policy that governs

asynchronous interchange between systems and services.

Asynchronous message interchange presents many technical challenges. A source system may
publish messages at a faster rate than a target system can consume them. Message interchanges
may fail due to non-availability of target systems or incorrect routing policies. Dynamic message
routing engines need to regulate message flow, perform automatic retries, suspend failed messages
for later resubmission and provide suitable scalability.

Interchange may depend on systems assigning the correct values to request messages so that a
message broker can route those requests to the correct service. This ties the service to its consumer
and compromises agility. If the routing policy changes, the organisation may need to reconfigure or
re-engineer the consumer to ensure correct routing of request messages. Organisations can use
service bus patterns to resolve routing information dynamically and apply policy stored in a central
service directory.

Robustness and Recoverability
Where data has a high intrinsic value to the organisation, or where the business process directly
supportstheorganisk GA 2y Qa8 O2NB YAaadA2yI Fyeé Fl Afd2NB 2NJ LN
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Valuable data must be recoverable.

Systems rarely support collaborative capabilities for robust message interchange. They are unaware
of their role within a wider composite application. If they encounter a problem or failure, they
handle it privately without understanding the consequences for other parts of the solution.
Organisations must therefore implement additional features to provide robust, recoverable
interchange.

One common approach is to introduce persistence at the message brokerage layer. Persistence
allows recovery of failed messages. The message broker and channel architecture can implement
message replay strategies such as automated retry schedules, back-up transports and failed message
routing to ensure robust message delivery. It can track and monitor all interchange, providing
notifications to administrators and supporting various forms of troubleshooting and diagnostics. The
persistence layer also provides the basis for disaster recovery that minimises or eliminates the risk of
data loss if a site experiences major failure.

Message interchanges often fail due to performance mismatches between multiple systems. The
rate at which source systems send messages may be very different to the consumption rate by
target systems. These rates may vary over time with peaks of activity occurring seasonally or daily.
Organisations must handle mismatches to ensure that messages are not lost and that throughput is
maximised. They need technology that can queue messages temporarily until target systems are
ready to process them.

Message brokers can often handle short-term, intermittent problems using a simple retry approach.
However, long-lived problems require different strategies. Message brokers must ensure their own

resources are not exhausted, and that problematic interchanges do not compromise other activities.
The broker should monitor activity and manage its resources effectively. For example, it may reject

messages when it detects that it cannot process them in an acceptable period.

Implementing a robust framework for message interchange is very complex. Message brokers
manage a series of trade-offs when allocating and managing their resources. Organisations need to
be able to control and direct this complex behaviour, and to change behaviour over time to meet
business requirements.

Scalability and Reliability

Interchange must happen in a performant and scalable fashion. Workloads vary over time and may
exhibit peaks and troughs. Organisations must be able to handle variation effectively. Message
broker technologies must handle unexpected load without incurring significant additional costs.
They may use load balancing, data partitioning, distributed processing and parallelism to achieve
this. They should support dynamic scalability without requiring extensive re-engineering.

Sometimes organisations need to exchange very large messages between systems. This may require
special handling. They may need to implement forms of reliable interchange that offer strong
guarantees such as once-only, at-least-once or at-most-once delivery of messages, and which can
maintain total ordering of messages. They may need to handle out-ofCorder delivery of messages.
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Security

Systems must sometimes exchange sensitive data. They must do this in a secure and safe fashion
without compromising business interests or customer expectations. However, the overhead of
additional security can quickly grow and have a major impact on performance and system
complexity. Solutions may use message-level security to protect specific data values and ensure
that message channels and automated processes only decrypt sensitive data at the point of use.

Solution architects design systems with well-defined trust boundaries to simplify the security model
and minimise overhead whilst ensuring that their solutions meet security requirements. While good
design of trust boundaries is very important, many applications and systems already implement their
own authentication and authorisation mechanisms. This is a significant integration challenge.
Solutions must honour these siloed security boundaries even if they contradict the trust boundaries
of the solution. One common approach is to implement a single sign-on service that securely maps
a security principle, used at the solution level, to credentials required by individual systems.

Sometimes, one organisation must grant members of another organisation access to its systems to
enable integration. Each external organisation manages authentication of its employees using its
own accounts. Managing shared accounts would be prohibitively expensive and complex. An
alternative approach is to use federated authentication to establish cross-organisational trust. This
implies a need to invest in public key infrastructure and supporting technologies.

Traceability and Insight

Integration involves many moving parts. Interchanges may fail from time to time, requiring
intervention to fix issues and restart suspended messages and service instances. Failed interchanges
may represent monetary loss or damage to reputation, so it is important that businesses can
understand the status of the system and troubleshoot problems that arise in an effective manner.

Tracking message interchange across a complex distributed environment is a major challenge. As
well as monitoring the health of the system and troubleshooting problems, organisations may need
to monitor process performance from a business perspective, maintain audit trails and ensure
regulatory compliance. Organisations need flexible, configurable mechanisms to instrument
message channels and automated processes in order to capture the required level of trace data.

Tracking data provides the basis for analysis and insight. To exploit this effectively organisations
need tools that provide situational awareness, allow administrators to trace message flows across a
distributed environment, drill down into the details of each message, compare messages to relevant
configuration and routing rules and restart failed interchanges.

Understanding Microsoft BizTalk Server 2009

AT ¢+ £ 1 { SNIIS Nanterprisedevelindegratidn €eN&. 3t Prdvitle? an integrated suite
of development tools and run-time technologies designed to support the integration of applications
and services, and to manage rich patterns of message interchange. It directly addresses the
complexities of integration outlined above.

Microsoft BizTalk Server 2009 combines integration services, message-orientated middleware and
an orchestration engine to provide a platform for application integration, automated business
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processing and service interchange. It provides a robust, enterprise-ready infrastructure for
implementing hub & spoke message exchange, publish-and-subscribe message routing and various
service bus patterns.

BizTalk Server 2009 provides a rich development toolkit hosted within the Visual Studio
environment. It includes tools for message definition and processing, transformation, routing,
business process automation, business rule definition, business activity monitoring, service bus
implementation and other features. BizTalk Server helps developers to build robust and functional
integration applications that handle many different concerns.

BizTalk Server 2009 provides a scalable and robust run-time environment for running enterprise-
level integration applications. It provides a sophisticated adaptation layer, channel architecture,
message broker and process automation engine built around a set of transactional, persisted
message queues implemented in a SQL Server database. It supports distributed, load-balanced
message processing across multiple boxes. It offers single-point administration together with flexible
host management, a rich set of tracking and diagnostic tools and secure configuration management.
BizTalk Server 2009 helps operational staff to maintain, manage, monitor, configure and
troubleshoot integration applications.

Appendix Aprovides a detailed description of the architecture and functionality provided by BizTalk
Server 2009, and relates that functionality to the various integration issues discussed above.

BizTalk Server 2009 and the .NET Framework

Developers use the .NET framework and languages to build custom business logic and pluggable
components for BizTalk Server. BizTalk Server 2009 also supports Windows Communication
Foundation. WCF is a foundational class library provided as part of the .NET Framework together
with the Windows Workflow Foundation (WF). These two class libraries provide complementary
functionality and play an important role in building service buses and composite applications.

Windows Communication Foundation

Windows Communication Foundation (WCF) unifies service interchange across the Microsoft
platform. WCF supports both services and service consumers. It provides a configurable platform for
binding communication channels with behavioural components. On the server side, developers use
it to implement, configure and manage services hosted in a variety of different environments. On
the client side, developers use symmetrical configuration to connect to and exchange messages with
service instances.

BizTalk Server 2009 ships with extensive support for WCF. It provides WCF adapters that support
pre-defined bindings. It also supports custom WCF bindings. In addition, BizTalk Server 2009
provides tooling for publishing schemas and orchestrations as WCF endpoints, and can consume
external services through WCF. BizTalk Server 2009 incorporates the BizTalk Adapter Pack 2.0 as part
of the license. This adapter pack contains WCF adapters for SAP, Siebel, Oracle Database, Oracle
eBusiness Suite and SQL Server.

In future, Microsoft will provide a WCF application server at the platform level. This will deliver more
sophisticated tooling for managing WCF services as well as new scalability, resilience, monitoring
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and load-balancing features. In addition, Microsoft uses WCF as the basis for interaction with cloud
services @A I WOb 9 bbb 9 ENDENBAO®A aKALI gAGK 2AyR2¢6a ! 1 dzN
computing platform.

Windows Workflow Foundation

Windows Workflow Foundation (WF) allows developers to compose workflows from strongly
O2dzL) SR WI O0 A @A Uphirpose Dighly extensiBleFranmtawbEk forlbuildng 3 Siidd-of
workflow. It shares some similarity with BizTalk Server orchestrations. Orchestrations support
enterprise-level implementation of automated business processes and service interchange. WF does
not ship with the enterprise-level features found in BizTalk Server 2009, but can be used as a

foundation on which to build enterprise-level applications.

Microsoft exploits WF within SharePoint Server to implement human workflow over document
libraries and lists. Some ISVs have also used the technology as a foundation for building workflow
capabilities. It is a natural choice for building human workflow solutions. .NET 4.0 offers deeper
integration between WCF and WF, allowing workflow services to be implemented using WF and
published using WCF.

BizTalk Server 2009, WCF and WF

WCF and WF share a number of similarities with BizTalk Server 2009. However, these .NET
Framework technologies do not compete with BizTalk Server. BizTalk Server 2009 is an enterprise-
level product that combines many different technologies and tools within a unified platform for
integration, message interchange, service orchestration, policy externalisation and automated
business processing. Microsoft supports BizTalk Server 2009 as a licensed server technology. WCF
and WF are not server products. They are programmatic class libraries designed as foundations on
which developers can build services and workflows. They provide a rich framework for development
of custom business logic and service hosts. They do not provide the rich tooling needed to tackle
enterprise-level integration requirements, and do not ship with enterprise-ready run-time
environments.

WCF and WF are complementary to BizTalk Server 2009. They allow developers to construct services

external to BizTalk. Developers can then orchestrate these services via BizTalk Server within a

composite application. Although individual services built in WCF and WF may not be robust, the
O2YLR&aAGS FLIWIX AOFGAZ2Yy OFy o0SySTFAG FNRBY AT ¢l {
effectively with non-service orientated applications and systems.

WEF plays an important role in implementing human workflow. BizTalk Server 2009 does not address
this area. Organisations may host WF workflows in collaborative environments such as SharePoint
Server 2007 to provide document approval and task-based workflow directly to end users.

In future releases, BizTalk Server will provide additional support for WCF and WF. At the same time,
Microsoft will deliver extended support at the platform level for hosting WCF services in a resilient
and scalable fashion. This will reduce impedance mismatches between services implemented in the
two environments, and allow BizTalk Server to evolve as the premier integration server for the .NET
platform.
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Understanding your Requirements

Businesses should always base decisions on facts and a clear understanding of requirements.
Assessing those requirements requires the synthesis of different views. We can broadly categorise
these views in terms of business, architecture and technology.

 The Business View

The business view provides overall direction to the organisation. It identifies and articulates
the goals and strategies of the business, and establishes the criteria for decision-making.
Organisations should align all other views to the business view.

 The Architectural View

The architectural view relates abstract descriptions of the proposed solution to the business
goals and strategies that drive decision-making. Organisations create abstractions at
different levels, and use them to explain how they will employ technology to meet business
requirements.

I The Technical View

The technical view describes the detailed design of solutions and relates this to the
architecture view. Alignment to the architecture implies deeper alignment to business goals
and strategies. Technical consideration are varied and numerous. They may be specific to
selected technologies or governed by appropriate standards and specifications.

The business view captures the strategy for maintaining a competitive lead and responding to new
challenges in an agile and efficient fashion. The business interest lies in effective exploitation of
software and hardware assets in order to deliver services and products. There are many measures
of effectiveness, including cost, service levels, efficiency, productivity and profitability.

Effective decision making at the business level requires solid and comprehensive information about
past performance, the current situation and future trends. This business intelligence emerges, in
part, from the monitoring and tracking of live business processes and interactions, and the
collection, aggregation and management of business data across the enterprise.

Organisations base software purchase decisions on total cost of ownership (TCO) over the entire
lifecycle of a system or application. TCO estimates the cost in terms of initial planning and
acquisition costs, projected administration and operational costs and the final cost of disposal.
Another measure is return on investment (ROI). This estimates the likely return to the business
based on initial and final values of the software investment. The business calculates ROl in terms of
expected profit and costs. This calculation may include depreciation of hardware assets purchased
as part of solution implementation.

Solution architecture describes the conformance of a specific solution design to the enterprise
architecture and business perspective. It defines the logical separation of concerns within a given
application, the composition of the application from different services, interactions between
different parts of the solution and interchange with external systems and services. It defines security
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and transaction boundaries and explains how the solution will meet its performance and scalability
requirements.

The technical view provides the basis for implementation of specific solutions. It maps the logical
design implied by the architecture directly onto a physical design based on technology and
framework selection. It describes any trade-offs necessary at the technical level and identifies the
various specification, protocols, tools and approaches that organisations will use to deliver solutions
according to business and architectural requirements.

Making the Decision

Integration Servers are not turnkey solutions for specific business problems. They are general-
purpose platforms for integration, message brokerage and automation of business process. They
support the development and runtime-hosting of integrated solutions. The issue, therefore, is not
whether to build or buy: it is about investment in tools and technologies that enable an organisation
to meet its integration and business process automation needs. When assessing BizTalk Server 2009,
organisations must decide if it offers sufficient value to developers and operational staff to warrant
the license and infrastructure costs, or if they can meet their requirements adequately through
custom development using only technologies such as the .NET Framework, SQL Server and IIS.

What are our Integration Requirements?

Integration requirements drive the decision making process. What investment does the organisation
currently have in various systems and applications? Does the organisation need to protect this
investment? Does the organisation need to build composite applications and solutions that exploit
and integrate with these different systems and services? Did the vendors and suppliers of those
systems design them for use in this way? Can organisations customise the data formats provided
and consumed by those systems, or do they need to transform data formats to enable integration?

Understanding integration requirements helps organisations in the decision making process.
However, the complexity inherent in interchange between different systems may not be obvious to
business decision makers. Organisations may not have a complete knowledge of data models. They
may not understand the interchange patterns required between different systems. Businesses need
to ensure that they understand the level of complexity sufficiently to make informed decisions.

What is our SOA/ESB Strategy?

Organisations rarely have the freedom to build pure-play service orientated applications in green
field environments. Instead, they must adopt longer-term strategies to introduce service orientation
in an evolutionary fashion over an extended period. They must build bridges between existing
applications and new services introduced incrementally as part of successive projects. Their service
bus implementations must support integration capabilities to allow new services to provide facades
over existing systems.

What is the Business Case for Integration?

Organisations need to identify the business case for integration. What is the value of individual
messages? Does the loss of individual messages represent monetary loss, loss of reputation or loss
of repeat custom? How agile does the organisation need to be in responding to change, and what is
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the best technology approach for supporting the required degree of agility? Do aspects of current
manual business processes lend themselves to automation? Can the organisation save money by
automating processes?

What will it Cost to Invest in Integration Technology?
There are many costs to consider when investing in BizTalk Server 2009. Organisations must weight
these costs against expected benefits and the cost of alternative strategies.

Licensing

BizTalk Server 2009 offers per-processor licensing for the Enterprise and Standard editions. The
Enterprise edition supports an unlimited number of applications together with distributed
processing over multiple server boxes. Detailed information on licensing models, including licensing
in virtual environments, is available from:

http://www.microsoftvolumelicensing.com/userights/default.aspx

As well as license requirements for the production environment, organisations should consider
licensing requirements for development and test environments. One common way of addressing
these is through MSDN licenses.

Hardware and Infrastructure

Deployment of BizTalk Server 2009 applications may require investment in suitable infrastructure.
Many organisations have existing SAN environments for data storage, but may need to purchase
further server boxes for BizTalk Server 2009. Organisations should consider their needs with
respect to development, build, test and pre-production environments. BizTalk Server 2009 can run
using virtualisation, and organisations increasingly use this approach in production as well as other
environments.

Development and Testing

Organisations should carefully consider the cost of discovery of technical information to a sufficient
level of detail to allow development and testing. They need a detailed understanding of existing
systems and the data they provide and consume.

Development costs depend on many factors. Organisations should consider the number and
complexity of BizTalk Server artefacts (schemas, maps, pipelines and orchestrations) together with
requirements for additional custom logic, services, databases, rule sets, BAM instrumentation,
logging and adapters.

Organisations need to weigh their options carefully with regard to development. If they have the

necessary skills, they may choose to undertake all development in-house. Alternatively, they may
rely on external organisations to undertake development or to work with their developers. It may
be appropriate to outsource the development work.

Organisations should budget for testing. This will include end-to-end system integration testing
across the various message flows and automated business processes they create. It may also
include performance testing.
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Build and Deployment

BizTalk Server applications combine multiple components within an application. Organisations must
deploy code across multiple environments for testing and pre-production purposes. A key enabler
for successful BizTalk Server development is to manage the build and deployment cycle effectively.
This may require investment in source control and continuous integration technologies as well as
dedicated project resource to manage the build and deployment process.

Training

BizTalk development is multi-faceted. Developers need .NET development skills. They will benefit
from a good working knowledge of various specifications (e.g. XSLT, XSD and WSDL). They need to
understand how to develop BizTalk artefacts. In addition, operational staff must have sufficient
skills to manage live installations of BizTalk Server applications. Organisations should consider
training costs as part of decision-making.

Hosting and Operations Support

Organisations should consider hosting alternatives. They may host BizTalk Server applications
themselves, or may pay a third party to host their applications. They should consider operational
costs for backup and maintenance and costs associated with monitoring, troubleshooting and
managing failed messages. In addition, they should consider their disaster recovery requirements
and make adequate provision for unexpected failures.

The Cost of Alternative Strategies

In deciding whether to purchase products such as BizTalk Server 2009, organisations should weigh

up the costs of investment in an integration server against alternative approaches. BizTalk Server

2009 reduces overall development costs by providing pre-built functionality to handle many

different concerns. It provides a robust and scalable host environment for BizTalk messaging. An

alternative strategy might be to build a custom message hub and adaptation to support interchange

with different systems, provide pub/sub routing, message recoverability and other features already

available in BizTalk Server2009. Ly a i S R 2F dzA Ay 3 . Al ¢ I brganishtiSrblII S NI &
might elect to use WF with a custom-built host implementation that provides equivalent persistence

and scalability.

Building solutions directly over the foundational libraries included as part of the .NET framework will
often prove cost effective in situations where few systems are involved and little integration is
required. It is appropriate in scenarios where organisations handle a small number of business
information types that do not traverse technological and organisation boundaries and where reliable
and robust message exchange is not a requirement.

An Example - Integrating ERP Systems

ERP systems combine many different planning tools around a common data management
framework. Investment in an ERP system is a major undertaking for any organisation. ERP defines
and interacts with core processes and activities across the entire business. ERP systems
communicate across internal and external organisational boundaries and affect many aspects of
productivity, efficiency and profitability. They define an integrated set of processes to support the
manufacture, sale and delivery of products or services.
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ERP adoption often requires business process re-engineering to comply with the capabilities of the
software. This can prove challenging and disruptive in areas of a business that already implement
mature and comprehensive processes. Extensive planning and design is required to identify existing
capabilities, map these to process models supported by an ERP system, detect gaps and mismatches
and design new or improved approaches.

The enterprise exploits ERP systems in three ways:
9 Enterprise Data Management

ERP systems act as stores for valuable business data. Organisations achieve data consistency
across the enterprise by centralising and mastering data within a single ERP repository.
Organisations may share data across the enterprise using integration technologies, data
replication and reporting. Users and systems may subscribe to changes in the master data.

9 Enterprise Process Management

ERP systems act as tools for defining, implementing, managing and executing business
processes and workflows. The business assesses the value of an ERP system in terms of
how easily it can configure and adapt pre-defined processes to specific scenarios.

9 ERP Services for Composite Applications

ERP systems act as data and process service providers. They publish services for
consumption within composite applications implemented within service-orientated
environments. Flexible composition of services across different architectural tiers allows
organisations to deliver targeted functionality that can evolve and change rapidly with the
business.

ERP adoption can pose several integration problems. For example, many organisations have
significant investments in systems that create data silos. It may not be possible or expedient to
migrate all data to a centralised ERP system. Full data migration may only be possible over an
extended period. ERP integration often requires replication and on-going data synchronisation
between different systems.

Pre-defined ERP processes offer significant value to organisations. However, real-world business
processes often touch many different systems and it may not be possible to map all existing business
processes fully to ERP-defined processes. The ERP system must integrate its processes with existing
systems, and organisations may need to implement additional processes and workflows beyond the
ERP system.

Increasingly, ERP systems offer support for service interfaces as a mechanism for accessing data and
processes. However, they may align these interfaces to existing data batching and import/export
features or non-service orientated APIs. It may be necessary to build service-orientated fagades that
abstract underlying ERP capabilities and offer them as highly composable services.

At the level of ERP adoption, the decision to build or buy is straightforward. Organisations invest in
licensed ERP products as a solid foundation for building their business. The total cost involved in
implementing and running an ERP system is cheaper and less risky than building equivalent custom
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functionality from the ground up. However, once the business decides to purchase and deploy an
ERP system, it must integrate that system into the enterprise. Integration challenges include data
and process management, interaction with existing systems and delivery of services to the
enterprise. At this level, build vs. buy decisions are more complex.

Case Study

The following case study draws on real-world experience, and looks at the benefits that resulted
from building applications on the BizTalk Server 2009 platform. The study also discusses a possible
alternative approach with its likely costs and outcomes.

Scenario

A local authority provides access to public facing services as part of its IT transformation program.
The organisation undertook a pilot project to demonstrate that the technical architecture could
deliver on requirements. The Pilot implemented functionality for reporting and management of
pest infestation incidents. Citizens report incidents via an internet site and these details are then
processed and distributed to relevant systems within the local authority.

Requesting a Job
John discovers he has an issue that he would like the local authority to resolve. John uses the
internet to access a set of pages on the local authority web site to raise a request. He enters his

address details. ThesystemverifiSd G KS&$S I3FAyad GKS € 20F € | dzi K2 NR

Gazetteer (LLPG), and finds a match. He then enters information concerning the issue together with
his Visa credit card details. He submits these to the system. The system takes payment from his
credit card using a payment system and creates an enquiry in the CRM system. The web site displays
a message informing John that his job has been booked. The system then creates a job entry in the
Public Protection System for John.

Querying Details of the Job

In the afternoon, John phones the local authority to check that they still plan to schedule his job for
tomorrow. He speaks to Grace in the contact centre® DNl OS FTAYRA W2KyQa
the job details. The system retrieves these job details from the Public Protection System and

displays them in CRM. Using the information displayed in CRM, Grace confirms to John that

someone will resolve his issue tomorrow.

Closure of the Job

The next day Bob visits John and resolves the issue. Bob closes down the job in the Public Protection
System. The system recognises the closed job in the Public Protection System and notifies CRM
accordingly.

Business Goals

The objective of the pilot was to assure the feasibility of the technical architecture and strategic
product selections identified by the local authority, and to identify key risks that might affect larger
scale transformation projects. The local authority designed the Pilot to provide a simple business
service to citizens and a service bus platform for rapid delivery of future services. On successful
completion of the Pilot, the local authority deployed the initial service via the live web site as the
first part of a planned program of service delivery.
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Functional and Non-Functional Requirements

Functional Requirements
The following table lists the high-level requirements.

Requirement

Validate a citizen@Qaddress
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control service

Display details of the job within CRM

Ensure a job is closed in CRM when it is closed in the Public Protection System

Non-Functional Requirements
This section focuses on non-functional requirements by presenting them in one simple list.

Requirement

Allow introduction of new case types without a major re-write of the Service Bus.

Support integration with additional systems without a major rewrite of the Service Bus.

Encrypt sensitive data such as payment card before being persisted.

Minimise latency in order to ensure that citizens have an acceptable experience when using the
internet site

Provide sufficient reliability to enable robust handling of cases and ensure visibility of any problems
or failures.

Ensure that developers gain knowledge of the software tools and methodologies used to deliver
the Service Bus.

Design & Implementation

The following diagram illustrates the high-level architecture. The presentation layer implements
web site functionality in conjunction with an e-forms application and a workflow capability. The
application layer contains a number of applications including the CRM application, Public Protection
System, Local Land and Property Gazetteer and e-Payments system.
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The presentation and application layers communicate via middleware. This consists of a service bus

design centred on BizTalk Server 2009 Enterprise Edition. The local authority implements an e-

Forms package on the web platform to collect information from end users and submits to BizTalk

Server. The e-Forms package submits messages to a web service exposed by BizTalk Server using a
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the type of each message it receives and maps it dynamically to a canonical representation. It then

passes each message to the correct orchestration for that message type.

The orchestration handles automated business process and controls interchange with systems in the
application layer. For the Pilot, this included a CRM system used to query case status by staff
working is a contact centre, a Public Protection (regulatory) system, a Local Land and Property
Gazetteer (LLPG) for address look-ups and an e-Payments system. In each case, these systems
supported web service interfaces that conformed to baseline standards. The Pilot used WCF
adapters to handle interchange.

The service bus design dynamically routes messages based on message payload. It uses BizTalk
pipeline components to resolve routing information for each message and create appropriate
message context values.

The solution handles sensitive data such as payment card details in a safe fashion. Citizens provide
this information via a secure link. When messages arrive at BizTalk Server, the pipeline encrypts
sensitive data immediately before the message is persisted. It only decrypts this data at the last
moment before relaying payment requests to the e-Payments system over a secure link. This
ensures that there is no risk of the application logging or storing sensitive data in clear text.
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The search facilities implemented by the LLPG system are not expressive enough for application
requirements. The system can only use some of the available search criteria, and often returns
multiple results. Additional logic within the BizTalk Server orchestration processes these results and
uses available search criteria to find and return the correct address.

The Public Protection system implements a web service interface over existing data export
functionality. This data represents reports. The solution uses these reports to retrieve job details.
BizTalk Server processes the report data to extract and present job details to contact centre staff.
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current health and availability of systems. It uses this to provide a better level of service to citizens

and to inform them of issues that will affect service provision. BizTalk Server polls back-end systems

and publishes status reports on the service bus via a web service interface.

Infrastructure
The following diagram illustrates the infrastructure used in the production environment.

BizTalk Server 2009 BizTalk Server 2009
Enterprise Edition Enterprise Edition
Active
Directory
‘{: BizTalk Group ‘Q-_‘..
o V]
.
3 S S
=
BizTalk Service
Accounts & Groups
LAN
( )

SQL Server 2008
Standard Edition

Active/Passive
Cluster

Shared
Storage

The application runs on two BizTalk Server boxes, each running BizTalk Server 2009 Enterprise
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balancing approach. The system uses additional external load balancing to distribute web service

requests across the two machines. The BizTalk Server boxes use a SQL Server 2008 active/passive

cluster to provide fault-tolerant data storage and management.
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Resources

The core project team consisted of two BizTalk Server developers with an architect involved full-time
in the inception phase. The local authority provided project management. An external
organisation with proven skills and experience in BizTalk Server development supplied this team. In
addition, the organisation assigned two in-house developers to work on the project. They
collaborated on non-critical features in order to build their BizTalk Server knowledge and skills. This
included health tracking and address search implementations.

As well as BizTalk Server development, the two BizTalk Server developers had good experience of C#
and .NET development, XML, XSLT, web service design and implementation and Microsoft SQL
Server. The developers also managed automated build and deployment, test script generation,
documentation and skills transfer. They implemented and managed a process of continuous
integration across the development cycle.

Timescales and Costs

The Pilot spanned a period of 12 weeks and involved approximately 120 days of effort at a total cost
of approximately £96,500. The team expended approximately 30 days of effort on the inception
phase. This involved running a series of workshops and gathering requirements. The team
engaged in an iterative process of refining the initial ideas until they arrived at an agreed scope for
the Pilot and sufficiently detailed service bus architecture. They also engaged in planning the
project, creating test scripts and gathering detailed technical information. The team spent a further
eight days elaborating the detailed design for the Pilot.

The construction phase of the Pilot lasted approximately 82 days. As well as core development, this
phase also covered testing, deployment to different environments, maintenance of the build process
and revision of documentation.

The team estimates that 60% of the artefacts created within core development are re-usable in
future service delivery. The Pilot represents a front-loading of work in order to deliver a service
platform, rather than a single application. The team expects that, as a result, future service delivery
for services of similar complexity is likely to require approximately 20 days of effort to develop, test
and deploy.

Alternative Implementation

In this section, we consider a possible alternative implementation of the application and the likely
impact on costs and timescales. The hypothetical implementation centres on the use of the
foundational WCF and WF class libraries in the .NET framework. In this case, WF is used to
implement logic to govern service interchange. WCF is used to implement and consume services.

The real implementation made extensive use of WCF adapters within BizTalk Server 2009 to publish
and consume web services. The local authority implemented the heartbeat status service in BizTalk
Server as a learning exercise. However, this service does not require the level of resilience BizTalk

Server provides. Developers could have chosen to implement this service as a custom WCF service.
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Additional Development

The following itemises the minimum additional development work required for this implementation

in order to meet the stated functional and non-functional requirements. The table includes an

estimation of the additional development and testing effort required:

Item

Description

Minimum
Estimated
Additional Effort
(Days)

Dynamic Routing and
Mediation Framework

A mechanism is required for managing

dynamic resolution of service endpoints and
mediation of interchange messages. This will
LINE GARS | 3ISYSNIt W¥
service bus. Developers could implement a
pub / sub approach similar to BizTalk Server, a
resolution service based on a central service
directory or an itinerary-based approach.

The functionality will include run-time support
for routing and mediation together with a
repository for storing routing rules, XSLT
scripts, etc. There will also be a need to
create tooling to manage this repository.

An alternative strategy is to invest in a WCF-
enabled third-party ESB product. This may
incur additional licensing costs.

This functionality will be re-usable and
represents an up-front cost.

40
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These components serve a similar function to
BizTalk pipeline components. Custom
behaviours will process messages, detect
message types, validate messages, encrypt
and decrypt content, apply dynamic
transformations, resolve endpoints, handle
failures, etc. Some of these behaviours will
exploit the dynamic routing and mediation
features.

Some of these behaviours will be reusable in
subsequent projects. This, therefore, partly
represents an up-front cost.

15

Transformation Definitions

Developers will probably create XSLT directly

15
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for message transformations. The additional
effort depends heavily on existing XSLT skill
levels of developers. An alternative strategy
would be to invest in a third party toolset for
XSLT mapping. This will involve additional
licensing costs.

Persistence Layer Microsoft provides an optional persistence 20
layer for WF using SQL Server databases. This
can be used as-is or as the basis for more
complex hosting environments. Persistence
services manage the storage of workflow state
to provide resilience and handle long-lived
activities.

Assuming a basic implementation, there will
be a requirement to develop tooling. For
example, if an interchange fails, workflow
state will be persisted. Tools will be required
to report on stopped workflows and to
provide mechanisms to restart those
workflows.

This incurs an additional 90 days to the construction phase of the project, bringing it to a total of 172
days. The total time for the Pilot rises from 120 days to 210 days. This represents a 75% increase in
time and cost. The total cost of implementing the alternative solution would be approximately
£170,000. This represents a £73,500 increase.

Although this additional work will meet the stated requirements, it lacks several capabilities
compared to the actual Pilot implementation. These features may prove important to the overall
success of the project. Hence, the alternative implementation represents a higher risk of failure.

Missing features include the following:

Missing Features Description

No adaptation layer The Pilot employs web service interfaces for all
interchange. Unusually, all existing systems already
support SOAP-enabled interfaces. However, future
service delivery may well involve integration with
systems that do not provide web service interfaces.
The Pilot provides no adaptation layer to handle
these future requirements.

No arbitration of performance mismatches If one system cannot handle the load generated by
another system in a timely fashion, failures will occur.
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Although the alternative solution provides a degree
of recoverability, it does not offer queuing facilities
and automatic handling to floodgate conditions. This
may represent a higher risk to the project.

In addition, the alternative solution does not
implement complex algorithms to manage resource
allocation in the run-time environment effectively. It
does not implement load throttling techniques or
advanced thread pool management. It depends on
external load balancing at the web services layer to
distribute coding effectively and does not offer fine-
grained control of run-time distribution of processing
across multiple machines.

Poor centralised administration The additional effort includes minimal development
of centralised administration features to support
dynamic routing, mediation and workflow re-starts.
This tooling will not provide support for deployment,
configuration and management of multiple artefacts
and applications. Operational management of the
solution, including deployment and configuration
changes, will be harder and will increase costs across
the lifetime of the application.

Note that Microsoft plans, in future, to introduce
application server facilities for WCF services. These
will provide centralised administration features.

No tracking and monitoring The additional effort does not include tracking and
health monitoring of the solution. In addition, it
provides no tooling for troubleshooting and insight.
Operational management of the solution will
therefore be harder, leading to increased costs and
risk across the lifetime of the application.

Note again that Microsoft plans to provide better
platform-level features for health monitoring of WCF
service in the future.

Hardware Requirements

Hardware requirements will not change significantly for the alternative implementation. In order to
provide resilience and scalability the solution will probably use load balancing to distribute the
workload over more than one box. In addition, a clustered database system will provide robust
storage of persisted data.
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Extensibility

The organisation will base future service delivery on the service bus platform delivered by the Pilot.
As for the real implementation, perhaps 60% of the artefacts will be re-usable. However, the
alternative solution does not deliver integration tooling and adaptation technologies. If, as is likely
to be the case, future service delivery involves integration with additional systems, this may increase
the costs. As a rough estimate, it may take approximately 35 days of effort, on average, to develop,
test and deploy new services on this platform.

Operational Costs

As mentioned above, the alternative implementation is likely to lead to increased operational costs
in day-to-day management and deployment of new functionality. There is also a higher risk of poor
service levels and resulting loss of reputation and custom.

Comparison of Approaches

The alternative implementation costs £73,500 more and results in a less functional service bus
platform with higher operational costs and greater risk to the organisation. Future service delivery is
likely to cost more. It is unlikely to scale as well, leading to the possibility of future additional
hardware costs.

These additional costs are set against savings in terms of BizTalk licenses. Assuming that each of the
BizTalk Server boxes in the real implementation has two processors, the alternative implementation

will save the cost of four BizTalk Server Enterprise licenses. It will still require SQL Server licenses as
before. The savings made regarding these additional licenses is £82,000.

The savings in BizTalk licenses outweighs the additional development costs of the alternative
solution in the Pilot phase. However, the difference of £8,500 in costs is not great and represents
significant value for money given the substantially greater functionality and scalability of the BizTalk
Server-based solution. The case study explores a real-world scenario with simplified integration
requirements based on universal support for web services. In a project of similar size in which the
system must integrate using a wider variety of data representations and transports, this BizTalk-
based solution may well prove more cost effective than a WCF / WF-based alternative approach,
even at the Pilot stage.

The case study indicates that over the lifetime of the application as a whole, the BizTalk Server-
based solution will undoubtedly provide the lower cost solution. Each new service delivery will cost
an estimated average of £8,500 more under the alternative implementation. Hence, five new service
deliveries would represent an additional £44,000 over the costs for the BizTalk Server-based
solution. Note that the Pilot project did not exploit several features of BizTalk Server such as
Business Activity Monitoring, Rules Processing and Single Sign-On Server. Future service delivery
may require or benefit from BizTalk Server features that are not available in the alternative solution.

In addition to service delivery costs, there is the additional cost of operational management. This is
harder to quantify but will be higher than for the BizTalk Server-based solution. It may also prove
necessary to invest in additional hardware to support scaling the application across a number of new
services. BizTalk Server provides a significantly more sophisticated environment for exploiting
available computing resource and is likely to scale further using the available hardware. For five
additional services, the additional cost over a BizTalk ServerCbased solution is likely to be £62,000 to
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£132,000 over the application lifetime. BizTalk Server therefore provides a cost effective approach

and represents a strategic investment for the local authority.

These comparisons are summarised in the table below:

Pilot

Alternative Implementation
(estimates)

Cost Difference

Inception ¢ 30 daysCeffort 30 days £0

Elaboration ¢ 8 daysCeffort 8 days £0

Construction ¢ 82 daysCeffort 172 days £73,500 (approx.)
(includes test, build and

deployment)

Hardware costs Unchanged £0

BizTalk Server Enterprise S0 (£82,000)

license x 4 @ $35,000

Total Difference (£8,500

Delivery ofFve Additional
Services (BizTalk Server
estimates)

Alternative Implementation
(estimates)

Cost Difference

Construction and deployment

5x£11,500 = £57,500

5x£20,500 = £102,500

£45,000

Additional operational costs
over application lifecycle

£17,500 (estimate)

Additional BizTalk Server
functionality not used in pilot

Additional development of
functionality (assumes minimal
feature development)

Up to £46,000 (estimate)

Purchase and deployment of
additional hardware and
software for scalability

Up to £23,500 (estimate)

Total estimated additional cost

over application lifecycle

£62,000¢ £132,000

Conclusions

BizTalk Server 2009 provides a rich toolset for integrating different systems within composite

applications and implementing automated business process. It addresses the spectrum of
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challenges that confront development teams when integrating back office and line of business
systems. It provides a sophisticated and scalable runtime environment for message routing and
service orchestration, and technologies for tracking and monitoring systems at both the technical
and business levels.

BizTalk Server 2009 provides excellent support for WCF and service bus implementations. WCF and
WF complement BizTalk Server, allowing rapid implementation of custom services and workflows.
BizTalk Server allows organisations to exploit these services alongside a wide variety of existing
systems and applications. Organisations can pursue an evolutionary approach to adoption of service-
orientated architectures whilst protecting existing investments.

Organisations make strategic technology investments in order to reduce costs and risk over the
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enterprise-ready platform on which to build agile business solutions. Initial expenditure leads to

longer-term cost savings and the ability to react more quickly to ever-changing business conditions.

The business should buy wisely in order to build effectively.
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Appendix A: BizTalk Server 2009 Architecture and Functionality
The diagram below illustrates the basic architecture of BizTalk Server 2009. Subsequent sections
describe this architecture in more detail.
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implemented in SQL Server. Administrators configure message ports to manage the flow of
messages to and from the message box. Ports use adapters that handle transport and message
interchange with external systems, services and applications. Receive ports handle messages from
external systems via adapters. Send ports use adapters to relay messages to external systems and
applications. Both port types pass messages through pipelines. Pipelines are message channels that
process each message. They decode and encode messages and perform any decryption or
encryption of content. They manage message disassembly (splitting a single multi-record message
AyG2 YdZf GALX S WAYYSND YSaal3aSaovz:r GrfARFGA2yZ Of S
2009 ships with pre-built pipeline components and allows developers to implement additional
components as required.

Adapters and pipeline components build additional data for each message that flows with the

message as it passes through BizTalk Server 2009. This message context contains information about

where messages originate, how they arrive and other relevant information. In addition, developers
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BizTalk Server. For example, BizTalk Server evaluates subscription rules against this data in order to

route messages.

Organisations can configure BizTalk Server 2009 to transform messages at various points. Developers
create maps to perform this transformation using graphical tooling. Applications often transform
messages into canonical formats that represent a business view of data. Canonical formats are
independent of any specific external system. Canonical formats allow different parts of the
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application to be decoupled, and to limit the impact and cost of any changes to external systems or
business processes.

For efficiency reasons, messages that fail within an adapter or pipeline are not recoverable.
However, administrators can configure BizTalk Server 2009 with additional persistence to support
recoverability of failed pipeline messages, and can also route failed messages to some handlers,
rather than suspend them.

BizTalk Server 2009 supports several different message interchange patterns including one-way

messaging and request-response/solicit response synchronous-over-asynchronous exchange. It uses

correlation techniques to route response messages to the correct place. It also provides support for
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techniques.

Adapters

BizTalk Server 2009 provides extensive standards-compliant support for handling service interchange
using SOAP and related specifications. It provides a variety of tools for handling imported
specifications and configuring service endpoints. It also ships with a rich variety of adapters to
handle a range of common transport mechanisms such as file drops, FTP, POP3, SMTP, HTML,
MSMQ and MQ Series. It provides adapters for SQL Server, Oracle Database, Oracle eBusiness Suite,
DB2, SharePoint, WebSphere, SAP, Siebel, Tibco and JD Edwards, as well as extensive support for
EDIFACT, X12 and AS2. It also provides rich support for integration with mainframes using a variety
of SNA-based protocols.

BizTalk Server 2009 provides a programmatic framework for building custom adapters. It also

supports the WCF. This is a .NET class library that provides a platform for service interchange. As
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business adapter toolkit.

Accelerators

Microsoft provides a range of licensed accelerator packs for industry-standard specifications. These
include packs for HIPPA, HL7, RossettaNet and SWIFT. These packs simplify building applications that
rely on these industry schemas by providing adapters, predefined schemas, tooling and guidance.

BizTalk Server Orchestration

BizTalk Server 2009 combines its message brokerage features with service orchestration to provide a
powerful platform for integration and business process automation. Orchestrations run in the
context of the orchestration engine. Developers create orchestrations using graphical tooling in
Visual Studio. These tools represent each orchestration as a flow of activities and message
interchanges. The orchestration manages these flows and governs complex message interchange
between services and applications. They may collaborate with other orchestrations to define
automated business processes.

The orchestration engine subscribes to messages using the common subscription mechanism
implemented in BizTalk Server 2009. It routes messages via the message box and exploits BizTalk
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approaches. It handles the correlation of many messages to single orchestration instances.
Individual orchestrations can construct new messages and return these to the message box.

Orchestrations implement a set of process flow shapes and built-in functionality and allow
developers to embed custom code or call into external code directly. An orchestration can therefore
implement rich business logic as part of a process definition. Orchestrations support efficient
management of long-lived business activities. They manage message correlation, construction and
transformation. They support transactions, exception handling and automatic execution of
compensating transactions.

ESB Toolkit

BizTalk Server 2009 includes ESB Toolkit 2.0. Developers use the toolkit to the design and develop
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features. The toolkit promotes loosely coupled service interaction, itinerary-based routing, dynamic
message transformation, protocol transformation and a common framework for exception handling.

Developers define itineraries using graphical tooling in Visual Studio. Itineraries work closely with
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3.0 service directories or the BizTalk Rules Engine. BizTalk Server 2009 ships with a UDDI 3.0 service.

As well as dynamic routing, the ESB Toolkit provides a common framework for exception handling
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transformation and publishing of transformation services on the bus. The toolkit exposes these
features as web services on the service bus.

The ESB Toolkit provides single-point administration and monitoring through a browser-based portal
and offers integration with third-party service management products from Amberpoint and SOA
Software.

Rules

An orchestration describes the shape and structure of a repeatable sequence of process activities.

It codifies the different branches of a process and the decision points within a process. Policies
operate at a higher level. They describe how decision-makers govern which branches of a process
are followed, what values are used, how different sub-systems interact dynamically, how data is
validated and many other aspects. Business policies change at a different rate to business processes
and define decision-making and governance of those processes.

Organisations often express business policies using rules. BizTalk Server 2009 ships with a rules
management framework and rules engine. The rules framework provides facilities for managing rule
repositories, defining business-specific vocabularies of terms, defining rules, publishing rules, testing
rules, applying rules and various other concerns. BizTalk Server supplies a rules repository together
with rule composition and deployment tools, allowing developers and analysts to collaborate on rule
definition, testing and management.

Business Activity Monitoring
Microsoft BAM is a collection of tools and technologies that enable business analysts and developers
to collaborate on defining, collecting and exploiting data associated with message interchange and
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business processes. Organisations use BAM to provide real-time situational awareness and capture
historical data for analysis. They often integrate BAM with SharePoint sites to deliver real-time
dashboards and historical data to business users.

BAM provides Excel-based tooling to support high-level definition of process milestones, data values
and aggregated views by business analysts. For developers, BAM offers an event-observation
programming interface that they can use to instrument their code. This APl is re-distributable under
BizTalk licensing terms, allowing developers to use it freely in services, web sites and applications as
well as within BizTalk Server. BizTalk Server has built-in and configurable support for collecting BAM
event data in orchestrations.

BAM handles several complex issues in an efficient fashion. It can calculate time intervals and
aggregate data, and can optionally import event data into a data warehouse and use this data to
maintain aggregated data cubes in Microsoft Analysis Server.

Host Environment

BizTalk Server 2009 supports scalability across distributed environments. It hosts BizTalk artefacts in
multiple processes on different servers. Administrators can flexibly assign different artefacts to host
environments on different machines in order to exploit the existing infrastructure in a cost-effective
fashion. When administrators configure artefacts to run on more than one server, BizTalk Server
2009 automatically balances the processing load across the machines.

The load balancing approach provides resilience when an individual server fails. BizTalk Server 2009
automatically distributes the load to other servers. In addition, organisations often cluster their SQL
Server boxes in order to provide fail-over and message recovery in the event of a failure. They may
also use SQL Server to implement disaster recovery strategies.

BizTalk Server 2009 implements complex algorithms for managing the flow of messages through the
message box. Administrators configure and fine-tune these facilities to meet the requirements of
the application. They can also scale BizTalk Server 2009 dynamically in the production environment
to meet increased demand. BizTalk Server 2009 supports scale-out over multiple boxes and
message box databases, and scale-up in terms of multi-processor and multi-core technologies,
increased memory, disk arrays and other computing resources.
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