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Foreword  
Companies are adopting service orientation as a design principle to drive enterprise agility and 
business innovation. With service-oriented architecture (SOA), they can efficiently respond to 
business changes and evolve their IT systems rapidly. Service orientation is about decomposing 
the IT assets into easily consumable services. A composite application is the primary vehicle to 
deliver business value through service orientation and is a great way to aggregate these services 
to support cross-functional processes. Theoretically, composite applications allow for these 
services or components to be mixed and matched like blocks, allowing developers to customize 
applications to evolving enterprise needs relatively easily. 

With the release of 2007 Microsoft Office System clients, servers, and tools, Microsoft delivers a 
true application platform that can be used to create collaborative, role-based, easy-to-use 
solutions that extend the traditional LOB applications and enterprise systems. Not only has 
Microsoft significantly improved the capabilities and tools for personal and business 
productivity, but it has also invested significantly in the extensibility and programmability of the 
2007 Microsoft Office System. Microsoft calls these solutions Office Business Applications 
(OBAs) and recently announced the technology to design and develop OBAs1. 

This book is about composite applications and how they can be developed as OBAs using the 
2007 Microsoft Office System. It explains the concept of a composite application and discusses 
in great detail the different aspects of composition. It provides an overview of the technologies 
available in the 2007 Microsoft Office System and gives several examples from various industries 
to build OBAs using composition at the presentation, business logic, and data layers. 

This book is meant for solution architects, industry architects, or senior developers who are 
designing, developing, and deploying composite applications. The OBA examples from 
manufacturing, retail, and financial services industries will allow solution architects in these 
industries to understand the concepts in the context of scenarios specific to their industries. 

Chapter 1 introduces the concept of a composite application and discusses the benefits of 
composition as enterprise alignment, adaptability, and agility. For each of the benefits, the 
author lists best practices that can be applied to achieve these benefits.  

Chapter 2 presents the 2007 Microsoft Office System as the platform to build composite 
applications. The authors introduce the concept of OBAs. They discuss Microsoft technologies 
for composition in presentation, productivity, application, and data tiers. The chapter ends with 
guidelines to building an OBA. 

Chapter 3 presents guidelines on deploying an OBA in an enterprise. It suggests a step-by-step 
approach for deploying OBAs to support a single business process at a time without re-
architecting the entire backend system architecture in one big bang. It walks the readers 
through best practices for: 

¶ Deploying departmental SharePoint sites to host local documents and processes. 

                                                           

1 http://msdn2.microsoft.com/en-us/office/aa905528.aspx 
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¶ Connecting multiple departments. 

¶ Connecting business processes to LOB systems.  

¶ Adding data connections for cross-functional processes.  

¶ Connecting business processes to the systems on the edge of the enterprise. 

Chapter 4 presents a sample OBA designed to address the collaboration between a retailer and 
a manufacturer. It describes the challenges a manufacturing enterprise faces today and presents 
synchronization of demand, supply, and product development as the steps towards becoming a 
demand-driven supply network (DDSN) to drive enterprise agility and responsiveness. It then 
presents the architecture of a sample solution built on Microsoft Office SharePoint Server 
(MOSS) for the manufacturing enterprise to achieve the goals of a DDSN. The sample solution is 
a great example of a composite application, stitching together documents, processes, business 
rules and industry standard schemas ς all while bringing the power and familiarity of Microsoft 
Office clients to people-centric processes.  

Chapter 5 presents a sample OBA designed to address the process of loan origination in financial 
banking. It explains the high-level process and identifies the complexities involved in 
implementing a solution. This OBA uses MOSS as a records repository and the hub for all records 
management processes. The OBA uses the Workflow Foundation in MOSS for user-centric 
workflows and implements long-running system workflows in Microsoft BizTalk Server.  

Chapter 6 presents various examples of OBAs that can be designed to enhance collaboration 
between the retail store processes and the retail corporate systems. These OBAs can be built as 
dashboards for various store management processes such as promotions or workforce 
management. 

Finally, the attached DVD on the back inside cover contains the bits for the supply chain 
collaboration OBA discussed in Chapter 4. You can also get these bits on MSDN at 
http://msdn2.microsoft.com/en-us/architecture/aa702528.aspx with documents and decks that 
explain the solution in detail. 

The 2007 Microsoft Office System is a great platform to build composite applications. The 
investment Microsoft has made in the 2007 Microsoft Office System makes it easy to create 
collaborative and role-based OBAs that bring the power and familiarity of Microsoft Office to 
enterprise applications. I am super excited about the new Office System and OBAs, I am sure 
this will usher in a new era of business productivity. Please visit the Microsoft Architecture 
Center at www.microsoft.com/architecture and the Microsoft MSDN Solution Architecture 
Center at www.msdn.com/architecture. Drop me a line and let me know what you think of the 
book and the new 2007 Microsoft Office System. 

Javed Sikander 
Director, Industry Architecture 
Microsoft Corporation 
Email: javeds@microsoft.com 
Blog: http://blogs.msdn.com/javeds  

http://msdn2.microsoft.com/en-us/architecture/aa702528.aspx


 

 
7 

Table of Contents  
Building Composite Applications Using the 

Microsoft platform  
Foreword ...............................................................................................................................5 

Building Composite Applications Using the Microsoft platform ..................................................... 7 

 

Chapter 1: What are Composite Applications ? ..................................................................... 13 

Introduction ................................................................................................................................... 13 

Real World Business Processes, and the Results Gap ................................................................... 14 

What are Composite Applications? ............................................................................................... 16 

What does a Composite Application Look Like? ........................................................................... 19 

Expected Benefits of Composition, and How to Achieve Them .................................................... 20 

Alignment .................................................................................................................................. 21 

Best practices ........................................................................................................................ 21 

Adaptability ............................................................................................................................... 22 

Best practices ........................................................................................................................ 22 

Agility ......................................................................................................................................... 23 

Best practices ........................................................................................................................ 23 

 

Chapter 2: The 2007 Microsoft Office System and Other Platform Technologies for Building 

Composite Applications ....................................................................................................... 25 

Introduction ................................................................................................................................... 25 

The 2007 Microsoft Office System Provides Capabilities to Host Applications ............................ 25 

Web Site and Security Framework ............................................................................................ 26 

Open XML File Formats ............................................................................................................. 26 

Extensible UI .............................................................................................................................. 26 

Business Data Catalog ............................................................................................................... 26 

Enterprise Search ...................................................................................................................... 26 

Workflow ................................................................................................................................... 26 

Enterprise Content Management .............................................................................................. 27 

Business Intelligence ................................................................................................................. 27 



 

 
8 

Unified Communications and Collaboration ............................................................................. 27 

SQL Server 2005 Provides Capabilities for Business Intelligence .................................................. 28 

Design ........................................................................................................................................ 28 

Synthesis .................................................................................................................................... 28 

Storage ...................................................................................................................................... 28 

Analysis ...................................................................................................................................... 29 

Delivery ...................................................................................................................................... 29 

Management ............................................................................................................................. 30 

BizTalk Server 2006 Provides Capabilities for Messaging and Orchestration ............................... 30 

Messaging .................................................................................................................................. 30 

Orchestration ............................................................................................................................ 30 

Business Rules Engine ................................................................................................................ 30 

Business Activity Monitoring ..................................................................................................... 31 

Business Activity Services .......................................................................................................... 31 

Office Business Applications are Composite Applications ............................................................ 31 

Composition in the Presentation Tier ....................................................................................... 31 

Composition in the Productivity Tier ......................................................................................... 33 

Composition in the Application Tier .......................................................................................... 36 

Composition in the Data Tier..................................................................................................... 38 

Summarizing Capabilities of the Microsoft Platform that Enable Composition ....................... 40 

Building an Office Business Application ........................................................................................ 41 

Build a Process Pack .................................................................................................................. 41 

Deploy Process Pack to Production Systems: ............................................................................ 41 

 

Chapter 3: Deploying Office Business Applications in the Enterprise ...................................... 42 

Introduction ................................................................................................................................... 42 

Step 1: Build Team Collaboration Sites to Host Local Documents and Processes ........................ 42 

Pattern: Segment user personas and work scenarios, and select user interface technologies 

appropriately ............................................................................................................................. 43 

Step 2: Connect Multiple Departments ......................................................................................... 44 

Pattern: Use workflow to model business processes that coordinate the activities of 

automated services and humans .............................................................................................. 45 



 

 
9 

Pattern: Segment business processes and model their workflows differently ......................... 46 

Pattern: Workflows should be decentralized ............................................................................ 47 

Step 3: Connect Business Processes to Line-Of-Business Applications ......................................... 48 

Pattern: Wrap existing IT systems with a services layer mapping to specific capabilities to be 

surfaced into the composite application ................................................................................... 49 

Pattern: Follow the four tenets of service orientation while designing services ...................... 50 

Pattern: Segment the services that you plan to create ς not all services are created equal ... 51 

Step 4: Add Data Connections for Cross-Functional Processes..................................................... 52 

Pattern: Break away from the model of monolithic data stores, and adopt a model of 

federated data. .......................................................................................................................... 52 

Pattern: Treat data inside services differently from data outside services .............................. 53 

Pattern: Use entity aggregation to create an authoritative service for managing the state of a 

shared data collection ............................................................................................................... 53 

Pattern: Align enterprise data models for effective performance management ..................... 54 

Pattern: Manage the life cycle of individual entities ................................................................. 55 

Step 5: Connect Business Processes to Edge Systems .................................................................. 56 

Pattern: Employ federated identity technologies to share identities and entitlements across 

organizational boundaries ......................................................................................................... 58 

Pattern: When federating identity, think of identity as a set of claims, rather than just a 

combination of username and password, along with a set of accompanying attributes. ........ 58 

Suggested Reading ........................................................................................................................ 60 

References on Service Orientation and Messaging ................................................................... 60 

References on workflow and process ....................................................................................... 60 

References on integrated user experience ............................................................................... 61 

References on federated data ................................................................................................... 61 

References on identity and access ............................................................................................ 61 

 

Chapter 4: Sample Office Business Applications in the Enterprise .......................................... 62 

Introduction ................................................................................................................................... 62 

Connected Systems for Manufacturing ......................................................................................... 62 

Connecting Business Processes Across Enterprises ...................................................................... 66 

Building a Composite Application for Trading Partner Collaboration ........................................... 68 

Logical View of the Architecture ................................................................................................... 69 



 

 
10  

Handling Inbound Messages ..................................................................................................... 69 

Message transformation ....................................................................................................... 70 

Message persistence ............................................................................................................. 70 

Asynchronous message processing ....................................................................................... 71 

Master Data Management .................................................................................................... 71 

Client access to application services exposed by line-of-business systems .......................... 72 

Workflows to Setup Manual Activities ...................................................................................... 72 

Smart Documents ς InfoPath for PO Request and Confirmation Forms ................................... 73 

Office Services ς Document Lifecycle Management ................................................................. 74 

Workflows to Complete Manual Activities ................................................................................ 76 

Handling Outbound Messages .................................................................................................. 77 

Implementing this Solution as a Composite Application .............................................................. 77 

Generating the Industry Models ............................................................................................... 78 

Building Client Applications ....................................................................................................... 79 

Adding Server-Side Storage ....................................................................................................... 82 

Creating Workflows and Orchestrations ................................................................................... 82 

Setting Up Services .................................................................................................................... 82 

Making Connections for Data .................................................................................................... 83 

Connecting Business Processes Within the Enterprise ................................................................. 85 

The Coming Move to Processing at the Edge ............................................................................ 86 

Managing Information Flows Across the Enterprise ................................................................. 87 

Role-Specific Guidance for Building and Deploying Composite Applications ............................... 88 

Roles in Product Design, Engineering, R&D ............................................................................... 88 

Pain points ............................................................................................................................. 89 

Implications for composition ................................................................................................. 89 

Roles in Sales, Customer Service ............................................................................................... 89 

Pain points ............................................................................................................................. 89 

Implications for composition ................................................................................................. 89 

Roles in Manufacturing, Operations ......................................................................................... 90 

Pain points ............................................................................................................................. 90 

Implications for composition ................................................................................................. 90 

 



 

 
11  

Chapter 5: Financial Services OBA ......................................................................................... 91 

Introduction ................................................................................................................................... 91 

Enabling Technologies ............................................................................................................... 92 

Financial Services Business and Technical Challenges .............................................................. 92 

Loan Origination Office Business Application ............................................................................... 93 

Technical Architecture ................................................................................................................... 96 

Microsoft Office SharePoint Services Architecture ................................................................... 96 

Presentation Layer................................................................................................................. 97 

Office Clients ....................................................................................................................... 100 

Application Services ............................................................................................................. 101 

WF and WCF Design Considerations ................................................................................... 101 

Integration Layer Architecture ................................................................................................ 103 

Message Architecture .......................................................................................................... 106 

Message Schemas................................................................................................................ 106 

Message Flow ...................................................................................................................... 109 

Orchestration Architecture ..................................................................................................... 110 

Business Rules Engine Architecture ........................................................................................ 110 

Terms ................................................................................................................................... 110 

Making the case for BRE for Loan Origination .................................................................... 111 

Database Architecture ............................................................................................................. 114 

Enabling Scenarios ....................................................................................................................... 115 

Products and Pricing ................................................................................................................ 115 

Loan Registration ..................................................................................................................... 117 

 

Chapter 6: Retail Industry OBAs.......................................................................................... 119 

Providing Realtime Information .................................................................................................. 120 

Retail Composite Applications ..................................................................................................... 122 

Enterprise Collaboration ......................................................................................................... 123 

Retail dashboards ................................................................................................................ 126 

Conclusion ................................................................................................................................... 130 

 



 

 
12  

 



 

 
13  

Chapter 1 
What are Composite Applications ? 

Atanu Banerjee  

Introduction  
Globalization, specialization, and outsourcing require people to work in more collaborative ways 

than before. This trend requires a matching change in the tools that information workers use to 

gain insight, collaborate, make decisions, and take action. Today, most business applications are 

effective at automating transactions, but do not enable rich collaboration across functional 

boundaries. This usually leads information workers to use personal productivity tools to perform 

the complex interactions required to conduct business. However, this in turn leads to a loss in 

productivity, as users are forced to cross from one set of tools to another, often manually 

transporting the data through means such as cut-and-paste. These gaps between different 

business applications and productivity tools need to be bridged for information workers in a way 

that is seamless, synchronized, and secure. 

Ideally, it would be easy to stitch together different business applications and also enable 

collaboration for information workers, but in a way that complex interactions between people 

can plug easily into structured business processes. Unfortunately, though, this has not been easy 

to do, as today's business applications are usually monolithic and difficult to modularize. There 

has been a lot of discussion in the industry around composite applications that are quick to build 

and deploy, and also easy to change when the business changes. The stated goal of these kinds 

of business solutions is make business processes more efficient in the real world, as opposed to 

automating idealized views of process that no longer meet the needs of the business. 

This is certainly a laudable goal, and there have been a number of industry efforts in this 

direction. However, there really has not yet been an effective way to enable composition in a 

way that is contextual, collaborative, easy to use, role-based, and configurable. In many cases, 

the platform, tools, and architecture for composition introduce new technical complexity that is 

overwhelming in itself, and organizationǎΩ skill sets are not up to this challenge. This book will 

show how to architect composite applications, and how the 2007 Microsoft Office System 

provides a good platform for building such composite applications - called Office Business 

Applications (OBA). The 2007 Microsoft Office System has a broad set of capabilities that enable 

composition, leading to applications that are familiar to end users and also easy to use. This 

book also shows how to pull in other platform technologies that are needed for building these 

kinds of composite applications. 

Composition refers to a way of delivering enterprise solutions by assembling them from pre-
built components rather than by building them from scratch. It also includes personalization and 
customization abilities, so that users can easily and quickly modify specific functionality in the 
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solution. This book will also show that moving to a composition architecture of requires a 
fundamental shift in thinking, both for solution providers as well as for end users of enterprise 
solutions. This is analogous to getting a pre-fabricated house assembled for you, rather than 
having it custom built.  

 

Figure 1: Building an enterprise solution using self-service architecture is like assembling a pre-
fabricated house 

However the benefits are substantial ς as composition provides the means to achieve agility, 
adaptability, and alignment in the enterprise. 

Real World Business Processes, and the Results Gap 
Let us look at a typical business process as shown in Figure 2. This is the case where a sales 
person has a contact lead and wants to convert that into an actual order. If you look at a typical 
business application for sales automation, then a lot of work will have gone into creating a 
perfect business process for this - create the lead, decide when it is qualified, create the 
opportunity, do a quote, close the quote, complete the sale, and finally invoicing the customer. 
It is this άperfectέ process that is shown in Figure 2. 

 

Figure 2: A perfect Sales Automation process 

However, in reality the process really looks like Figure 3. To create the opportunity, someone 
has to obtain specs from the customer to understand what the customer really wants. They 
have to decide if this opportunity is valid, and if it is something that can be feasibly delivered. 
They need to cost the solution ς probably using Excel - and this goes on. Clearly the majority of 
real world processes are not typically part of an ERP system or a CRM system, but these steps 
are integral to the process and just as important.    
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Figure 3: The sales automation process in the real world 

We call this failure of traditional business applications to capture the real-world processes and 
the work that people do the results gap. It goes beyond processes and includes problems like 
finding and accessing the correct data to make the right decisions. Ultimately, it means that IT 
investments frequently under-deliver on the promises their proponents make.  

The results gap has some critical consequences for the enterprise. This is called out in a Gartner, 
Inc. research note "The Knowledge Worker Investment Paradox,"2 which states: 

In most enterprises, an employee will get 50 percent to 75 percent of his or her relevant 
information directly from other people. 

More than 80 percent of the enterprise's digitized resources are not accessible to the enterprise 
as a whole because they reside in individual hard drives and in personal files. 

The individual owns the key resource of the knowledge economy - tacit and explicit knowledge - 
and most of that knowledge is lost when he or she decides to leave the enterprise. 

The space between traditional business applications and the productivity tools that information 
workers use on a daily basis is very large, and so there are a number of business processes that 
are affected by the results gap. For example, business processes like sales and operations 
planning (S&OP), collaborative product design, new product introduction, and so on often lack 
out-of-the-box solutions. While enterprises look to vendors to provide applications for these 
business processes, it is often hard to find packaged applications that exactly fit the business 
need. That is because these processes are very collaborative, rather than strictly transactional, 
and the solution space is characterized by semi-structured data and processes.  
                                                           

2 Gartner, Inc. research note "The Knowledge Worker Investment Paradox,"Regina Casonato and 
Kathy Harris, July 17, 2002 
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Often, when packaged applications are unavailable, then custom solutions are built. In most 
cases, business applications are built on top of an applications platform, rather than built from 
scratch. The choice of platform has different implications for the IT department that oversees 
development of solutions, and for the business users that commission them. IT management 
would like a platform that enables solutions which are quick to build and deploy, easy to modify 
and extend, and align with business needs. Business users would like a platform that enables 
rapid decision making; helps the business sense and respond to changing market conditions; and 
aligns business needs with IT assets. Solutions would need to provide rapid time-to-benefit, in 
line with the speed at which market conditions change. 

The implications and benefits for both business users and solutions providers can be summed up 
in three words ς agility, adaptability, and alignment. These three traits are the central themes of 
an article called "The Triple-A Supply Chain"3 by Prof. Hau Lee. In this article Prof. Lee makes the 
case that, "The best supply chains aren't just fast and cost-effective. They are also agile and 
adaptable, and they ensure that all their companies' interests stay aligned." It is the thesis of 
this book that the traits of agility, adaptability, and alignment are requirements on all enterprise 
solutions, and not just in the supply chain management space. Furthermore, composition is a 
means to these ends, and this book will show how to architect these kinds of composite 
applications on the 2007 Microsoft Office System.  

 

Figure 4: Triple - A benefits delivered by Self Service Architecture 

What are Composite Applications?  
A composite application is a collection of software assets that have been assembled to provide a 

business capability. These assets are artifacts that can be deployed independently, enable 

composition, and leverage specific platform capabilities. 

                                                           

3 Ȱ4ÈÅ 4ÒÉÐÌÅ-! 3ÕÐÐÌÙ #ÈÁÉÎȱȟ 0ÒÏÆȢ (ÁÕ ,ÅÅȟ /ÃÔÏÂÅÒ ςππτȟ (ÁÒÖÁÒÄ "ÕÓÉÎÅÓÓ 2ÅÖÉÅ× 
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Figure 5: High-level representation of a composite application 

In the past, an enterprise's software assets were usually a set of independent business 

applications that were monolithic and poorly-integrated with each other. However, to get the 

business benefits of composition, an enterprise must treat its software assets in a more granular 

manner, and different tiers of architecture will require different kinds of assets such as 

presentation assets, application assets, and data assets. For example, a Web service might be an 

application asset, an OLAP cube might be a data asset, and a particular data-entry screen might 

be a presentation asset. 

An inventory of software assets by itself does not enable composite applications. This requires a 

platform with capabilities for compositionτthat is, a platform that provides the ability to deploy 

assets separately from each other, and in combination with each other. In other words, these 

assets must be components, and the platform must provide containers. 

Containers provided by the platform need to be of different types, which map to the different 

tiers in the architecture. Enterprise architectures are usually decomposed into three tiers: 

presentation, application (or business logic), and data. So the platform needs to provide 

containers for these. However the 3-tier architecture assumes structured business processes 

and data, where all requirements are made known during the process of designing and building 

the system. By their very nature, composite applications presume that composition of solutions 

can occur after assets have been built and deployed ς and so need to explicitly account for 

people-to-people interactions between information workers that are essential to get any 

business process complete. Usually these interactions are not captured by structured processes, 

or traditional business applications, and therefore it is critical to add a fourth tier - the 

productivity tier ς to account for these human interactions. This is shown in Figure 6. 
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Figure 6: The four tiers of a composite application  

Traditional discussions around the architecture of business applications tend to focus on the 

application tier as being the connection between people and data. Typically, however, the 

application tier contains structured business logic; and this holds for discussions around Service 

Oriented Architectures (SOAs), Enterprise Service Buses (ESBs), Service Component 

Architectures (SCAs), or most other architectural perspectives in the industry today ς including 

first-generation discussions around composite applications. However, building a composite 

application requires a mindset that not only is the productivity tier a critical element of the 

stack, but also contains the most business value.  

To expand on the comparison between composite applications and SOA, both of them target 

flexibility and modularization. However, SOA provides flexibility at just one tier: the structured 

business logic in the middle tier. Composite applications target flexibility at all four tiers. That 

said, a composite application is a great way to surface information out of an SOA, and having 

line-of-business (LOB) applications exposed as services makes it easier to build support for cross-

functional processes into a composite application. 

Therefore to design a composite application, a solutions architect must:  

¶ Choose a composition stack ςPick one or more containers from each tier, and a set of 
components types that are deployable into those containers.  

¶ Choose components ς Define the repository of assets that must be built from this set of 
component types, based on business needs.  

¶ Specify the composite application ς Define the ways in which those assets will be 
connected, to provide a particular cross-functional process. The platform should enable 
these connections to be loosely-coupled. 




