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I. Introduction

Leading retailers are fundamentally changing the way they do business with their customers. They are embracing innovations that create new opportunities for collaborating with customers, understanding their shopping preferences, and tailoring the consumer experience to the specific shopping intentions of every visit. The edge of the retail enterprise — the store — is where most of the labor in a retail enterprise is deployed, where much of the capital is spent, and (of course) where all the customers are. Microsoft Corp. believes that the edge of the retail enterprise will be the focal point of integrated innovation and the place where the redefinition of the value offered to customers occurs. Through integrated innovation, technology can enable an enterprise retailer to get closer to its customers in the store and drive value from that interaction.

Microsoft has created the Smarter Retailing Initiative (SRI) to help enterprise retailers differentiate themselves from their competition by the raising the level of value they deliver to their customers. This white paper provides a high-level overview of the functional and technical architecture that underpins Smarter Retailing. It describes the value that this architecture can provide for retail IT organizations and independent software vendors (ISVs). It reviews the Microsoft® technology that underlies the architecture and defines an Interoperability Framework to help applications integrate more seamlessly. Last, this white paper reviews the key implementation considerations for bringing this architecture to life through deployment within a retail enterprise.

The Smarter Retailing Architecture is standards-based and makes optimal use of industry-wide initiatives including IXRetail, and UPOS and OPOS from the Association for Retail Standards (ARTS), and XML Web services. An Interoperability Framework incorporated into the Smarter Retailing Architecture demonstrates Microsoft’s ongoing commitment to open standards in the store environment and further underscores the company’s view that integration will be the cornerstone for innovation. Microsoft believes this integration will not only focus on the collaboration between an enterprise retailer’s applications within the store and with its suppliers, but — more dramatically — it also will focus on collaboration between the enterprise retailer and its customers, touching the technology that they may already have in their purses and pockets.

This white paper was written for CIOs and technical management team members who have the responsibility to design, build, and deploy new technology solutions that address specific business needs. In addition, this white paper will be useful for business analysts who are responsible for serving as the liaison between retail business operations and the information technology (IT) organization. Systems integrators that implement retail solutions that use Microsoft technology also will find this white paper of great benefit.

The architecture that supports Smarter Retailing will serve the needs of both the enterprise retailer developing new applications and the ISV developing Smarter Retailing solutions. Ultimately, the enterprise retailer can choose to either build and deploy applications that utilize this architecture, or buy solutions that conform to the Smarter Retailing framework. The end result is more-seamless solution integration — integrated innovation — that drives value in the way a store operates, in the way an enterprise retailer sells to its customers, and in the way the store delivers a compelling shopping experience.

II. The Value of the Smarter Retailing Architecture

Enterprise retailers face significant challenges in implementing technology in the store. The Smarter Retailing Architecture was designed to address three critical factors that enterprise retail IT organizations face when considering the deployment of in-store solutions:

· Speed to value

· Integration and implementation complexity

· Technology life cycles

This section examines these factors in turn and highlights the design points that underpin the architecture.

Speed to Value

In today’s economic climate, enterprise retailers are extremely diligent about capital expenditures and must pay strict attention to ensuring that each incremental dollar spent will generate a commensurate return on investment (ROI). Even more important is the timing of that return. The speed with which value can be achieved has become a critical consideration for enterprise retailers weighing competing investments.

Speed to value defines the time frame between production deployment of a technology solution and the point at which business benefits begin to be realized. Speed to value factors in not just the technical complexity of implementing new capabilities (which can mean hundreds or even thousands of locations for an enterprise retailer), but also the change management issues that affect deployment, including the human factors that accompany any substantive transition. These factors can alter the timetable for benefits realization, and any technology architecture must be mindful of these issues.

The Smarter Retailing Architecture utilizes Microsoft’s research and development (R&D) investments that focus on creating solutions that are simpler to implement, easier to use, and quicker to scale to full production. This architecture reduces the complexity of designing a technical infrastructure by taking advantage of standards-based solutions that are already familiar to the enterprise retailer’s IT organization. The consumer should find familiar user interfaces no matter what type of device he or she is using to access the various applications. The scalability of the architecture is grounded in years of Microsoft and industry research into developing robust production-ready business solutions. This mature technical infrastructure should have minimal ramp-up time for IT personnel and end users, resulting in a more rapid time frame for achieving the desired ROI.

Integration and Implementation Complexity

Enterprise retail applications today are often fragmented one-time implementations that lack consistency in capability, have overlapping scopes, and are rarely integrated in terms of function or data. The end result is disconnected silos of applications that provide suboptimal outcomes in terms of store operations, minimal if any enhancement of the retail associate’s selling capabilities, and an undifferentiated consumer shopping experience.

Addressing this issue will require systems integration — a complex and expensive proposition that retailers often don’t have the time or skills to effectively implement. External integrators such as Accenture can certainly fill that gap, but to deliver the value promised by application integration, the architecture must be able to address the complexity issue as a design point. By simplifying this integration complexity, the architecture can further reduce the time frame required to implement new capabilities and reduce the cost and effort required to deliver the desired results.

The Smarter Retailing Architecture provides an Interoperability Framework (detailed in Section V of this white paper) that articulates standards, methods, and processes for integrating Smarter Retailing applications. In addition to tried and true methods for application integration, the Interoperability Framework focuses on the new capabilities enabled by Web services, Real-Time Retailing, and customer device integration. Through this framework, enterprise retailers can benefit from the use of common methods for achieving application integration, enabling greater focus on application functionality that drives value.

As the amount of technology deployed in the store increases and enterprise retailers become more dependent on these solutions to drive improved economic outcomes, systems management solutions will be critical in managing the store environment and ensuring the availability of key business functions. These systems management solutions must be automated to reduce the support costs and complexity associated with managing a broader range of technologies in the store. The systems management tools should leverage the architecture to ensure consistency of implementation as well as reduce the cost of managing one-time solutions. These automated systems management solutions are incorporated into the Technical Services Architecture and help mitigate the ongoing management complexity that normally follows a large-scale technology deployment.

Technology Life Cycle

For the majority of enterprise retail organizations, large capital projects such as point-of-sale (POS) terminal replacement have been delayed for many years due to fiscal constraints. But with the increasing age and obsolescence of these POS infrastructures, enterprise retailers are now stepping up to take on this daunting challenge. Enterprise retailers are seeking ways to ensure that the updated technical infrastructures they implement will have greater longevity and provide a platform for growth, especially as new and emerging technologies such as next-generation mobile devices and radio frequency identification (RFID) become prevalent.

The Smarter Retailing Architecture is based on mature and stable technology that has been used in production enterprise retail solutions for quite some time. As Microsoft works with its R&D organization as well as with industry groups and standards bodies to define new solutions for the retail industry, the Smarter Retailing Architecture will be the technology infrastructure that supports new innovations. When emerging technologies such as RFID or new wireless terminals become available, Microsoft will support these innovations as well, and they will be incorporated into the architecture.

The Smarter Retailing Architecture is a solid platform for growth that allows the enterprise retailer to leverage its existing investments in skills and technology while establishing a foundation for adopting new innovations as they become available. Enterprise retailers have choices in the marketplace for their in-store technology platform. With the Smarter Retailing Architecture, they will have not only a robust infrastructure to build on, but also Microsoft’s technology leadership to help them mitigate the risks of technology obsolescence in the long run.

III. Smarter Retailing Functional Architecture

The Smarter Retailing Functional Architecture (see Figure 1) defines the business functions enabled by Smarter Retailing. These business functions provide a high-level map of the applications required to run a retail store or Web site. The Functional Architecture is retail industry–specific and depicts a series of layers that provide discrete functionality. Each of these layers is described below along with examples of how they can be implemented in the retail environment.
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Figure 1. Functional Architecture
Device Interface Layer

The Device Interface Layer is the highest layer in the architecture and illustrates the physical device types that are either present in the retail environment today or will emerge across retail channels in the near future. Examples of such devices include in-store kiosks, Web sites, printers, digital shelf tags, sensors, video walls, and mobile devices such as personal digital assistants (PDAs) and Smartphones. The diversity of devices will increase dramatically over time and will have a significant direct impact on operations, both inside and outside the store. A major requirement of the Smarter Retailing Architecture is to be able to seamlessly and easily accommodate the proliferation of such devices in the retail enterprise. This requires a standards-based approach for integration as defined in the Device Interface Services Layer.

Device Interface Services

End-user devices have a variety of user interfaces depending on the form factor of the device (e.g., large screen vs. small); the level of intelligence embedded in the device in terms of type of central processing unit (CPU) and amount of memory; the networking capability of the device (e.g., wireless, Bluetooth®, or network-attached); and whether the device has a keyboard or other data entry capability. Device Interface Services provide the mechanisms for presenting the applications onto a device a customer or employee uses. The standardization of this interface is already embodied today in the work Microsoft is doing with ActiveSync® and its Windows® CE and Windows Mobile™ operating systems. ActiveSync allows data and logic synchronization between devices that run the same application but have dramatically different user interfaces. Through Device Interface Services, the Smarter Retailing Functional Architecture separates the logic required to present the user interface from the application itself. Device Interface Services enable the same application to use a common service layer to drive a multitude of client devices.

Store Operations Services

Smarter Retailing focuses on three key areas: Smarter Shopping, Smarter Selling, and Smarter Operations. The Store Operations Services Layer of the Smarter Retailing Functional Architecture is composed of the business capabilities that enable a store location to function and describes the specific business applications that support the Smarter Retailing themes.

· Smarter Shopping consists of the retail application functions that directly focus on the consumer shopping experience. The applications that enable Smarter Shopping are broadly grouped into Sales Services, Channel Coordination, Store Experience Services, and Customer Interaction Services. Those applications are depicted in Figure 2 below. Smarter Retailing identifies some new business functions that may not traditionally be part of a retailer’s application footprint. Those new business functions are shaded in gold below.
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Figure 2. Smarter Shopping application functions

The application areas under Smarter Shopping include:

· Sales Services. Sales Services are the interactions that precede a customer’s purchase, the traditional checkout actions performed with a customer at the point of sale, and the services that are conducted after a purchase has been completed.

· Channel Coordination Services. Channel Coordination Services provide customers with a seamless experience across channels as they move between Internet, call center, catalog, or in-store interactions.

· Store Experience Services. Store Experience Services enable the technologies a customer will interact with while in the store itself.

· Customer Interaction Services. Customer Interaction Services provide the tools to capture, maintain, and update information about customers. In addition, these services enable enterprise retailers to segment existing customers and identify new ones.

· Smarter Selling applications focus on capabilities that enable enterprise retailers to be more effective at selling products and services to customers. These applications focus on the promotion of products and services, the management of labor within the store (the people who sell), and management of the store environment. Figure 3 below depicts the specific applications. As in Smarter Shopping, the new business functions defined in Smarter Selling are shaded in gold.
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Figure 3. Smarter Selling application functions

The application areas under Smarter Selling include:

· Promotion Services. Promotion Services provide the tools to manage, market, update, and assess promotions that an enterprise retailer is conducting within the store.

· Labor Management Services. Labor Management Services are the tools used to manage a store’s labor pool and recruit new employees.

· Store Management Services. Store Management Services provide the store manager and other employees with the services needed to streamline their non-customer-facing responsibilities.

· Smarter Operations applications provide the behind-the-scenes capabilities needed to keep a store running. Examples of these functions include inventory management and basic store performance reporting. Figure 4 below lists the specific business functions.
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Figure 4. Smarter Operations application functions

The application areas under Smarter Operations include:

· Reports and Metrics Services. Reports and Metrics Services deliver historical data about store operations and provide store managers and other enterprise retailer employees with access to that data through the device most convenient for the user. The data is provided through role-based management functions only to the appropriate individuals to ensure confidentiality and security.

· Inventory Management Services. Inventory Management Services are used to control product levels and ensure that items are in the store when a customer is ready to make a purchase. Supplier integration dictates that vendors are able to access appropriate inventory data for their products, and collaborate with the enterprise retailer to improve in-stock positions. Shrink management is accomplished by analyzing transaction data in near real-time to spot possible shrink conditions. Eventually this transaction data will include RFID item movement data. 

Underpinning Smarter Shopping, Smarter Selling, and Smarter Operations applications is a set of services that enable retail applications with enhanced capabilities:

· Customer Insight Services. These are tools that analyze customer information and generate insights and views that drive specific actions within Smarter Shopping, Smarter Selling, and Smarter Operations. For example, an analysis of customer purchasing information may reveal a purchasing pattern for a specific segment of consumers. This pattern may be used when developing an in-store promotion campaign and competitive pricing strategy.

· Data and Technology Management Services. With the proliferation of more technology in the store, these services use business rules to ensure the appropriate flow of data to the proper receiving systems.

· Analytic Services. Multiple applications use these advanced capabilities to analyze relevant data and deliver insight. For example, analytic services may be used to detect behavior patterns that can predict the level of shrink within a retail store.

· Real-Time Services. These services monitor operational store data, apply business rules, and send actionable messages to store employees. An example of this type of messaging is when a real-time analysis of product sales at the registers determines that a promotional item in a high-visibility location is out of stock. These messages can be viewed in the store and appropriate action can be taken (in this case, a restock alert posted to the store manager) without having to route through a central location.

The operational data captured by Real-Time Services is also stored in an operations database. This data can be queried to provide dashboard-type functions displaying key metrics such as sales or labor utilization statistics. The data is also made available to enterprise applications either in real-time or batch form, depending on the requirements of the application.

· Location Services. These capabilities provide information about the location of objects in a retail store. These services will employ new RFID or wireless technologies to determine the location within the store of items (or cases or pallets of items), employees, and eventually even customers.

· Central Office Integration Services. These services enable the exchange of data between applications inside the store, between the store and a central location, and even outside the retail enterprise with a business partner. Further information about integration capabilities in the architecture are discussed in Section V below.

Central Office Functions

Central office functions are typically required at the center of the retail enterprise to run the company. Business-critical applications such as credit authorization, payroll or inventory control, and supply chain management run at this layer. Central office functions may run on a number of different platforms and types of software. One of the keys to the Smarter Retailing Architecture is its ability to change one business function without unduly affecting another. The Central Office Integration Services layer provides the flexibility required to initiate a new store function quickly and cost-effectively.

IV. Smarter Retailing Technical Services Architecture

Figure 5 below illustrates a Technical Services Architecture to support the Smarter Retailing Functional Architecture described above.
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Figure 5. Technical Services Architecture

Execution Services

The execution services provide the major IT capabilities required to run business applications for the enterprise retailer. These major services include the following:

· Presentation Services provide the capability to interface with the user of a store application by receiving input from or providing information to a hardware device. Presentation Services are divided into four major groups: Input Devices, Output Devices, User Interface and Printing Services, and User Interaction Services. The first two groups comprise the actual hardware that supports the user interfaces. There is also the rapid emergence of RFID devices that provide information about an object (such as a person, product, or shelf in a store). These devices communicate information about the retail environment and thus are included in this classification of technical services.

· Information Services are divided into five groups within the Smarter Retailing Technical Services Architecture:

· Data Services provide the utilities needed to work with data by providing data storage, versioning, replication, synchronization, indexing, and compression services.

· Data Stores contain the actual data the retail applications use. This data may be a database, a document repository, a directory, a file system, or another specialized data store such as a geographic information system.

· Data Representation and Transformation Services maintain data schemas and validation tables, provide transcoding services, and serialize data.

· Business Intelligence Services provide the tools to filter data so a user can draw conclusions about business performance. Business Intelligence Services consist of Analytic Services, and Data Mining and Warehousing services.

· Location Information Services provide the tools to enable a digital, virtual replica of an office, store, or geographic region. This information can then be queried to conduct analyses regarding a specific point within a defined space such as a store floor.

· Transaction and Session Services act at the unit-of-work (transaction) level, at the application-session (session) level, and at the workflow level, which can be composed of several sessions.

· Transaction Services are a single action executed as the result of input by a user or another application.

· Session Services connect a set of consecutive operations a user executes within an application.

· Workflow Services connect a set of logically connected business operations executed on an application by one or more users in one or more sessions.

· Base Services provide the framework and tools to enable the processing of batch jobs and the delivery of generated reports and correspondence. These services also provide a system scheduling capability.

· Business Logic Services contain the business application that is being executed to provide a business function.

· Web Services are a core communications capability between almost any system component in the architecture. Web services are a way to integrate systems regardless of platform in any location.

· Integration Services deliver data from the store server to the store clients as well as to the back-end corporate servers.

· Environment Services are made up of three components: The applications services component performs error handling, notification services, and any code table translation (such as for language support); profile services describe the users, hardware, application, and locale parameters required to run an application; and media system services support any data type other than text, such as audio, handwriting, voice, and video.

· Communication Services support any services that have to do with communication outside the server. These include remote operating system protocols, base communication protocols, communication control services, and network directory services.

It is essential that critical store functions continue to operate when any part of the store support network fails. This provision for key function failover is a retail store requirement and an important part of this new architecture. A number of approaches can be taken to fulfill this requirement (see sidebar).

Development Services

Development Services provide the tools needed across the various stages of the software development life cycle. It should be noted that many of these services are required even if the enterprise retailer purchases software packages. The ability to define requirements, perform testing, or manage problems are examples of services required by all enterprise retailers:

· Analysis and Design Services provide the tools to specify system requirements and determine how the system requirements will be implemented.

· Application Development Services provide the tools used to program or build the system.

· Testing Tool Services capture, store, and maintain relationships between the test conditions, test cycles, test data, and issue logs.

· Process Management Services provide the tools to properly sequence simple business process tasks as well as manage workflow for complex situations that include multiple groups or systems.

· Configuration Management Services provide the tools for managing version control, change control, and migration control to ensure that changes to components are properly captured and shared across the development team.

· Problem Management Services provide the tools to manage and track the system issues identified and ensure that each is documented and resolved.

· Project Management Services provide the tools to enable the management teams to properly track the status of development projects as well as perform planning, scheduling, and reporting activities.

Operations Services

Security and systems management become more important as more technology is introduced in the store. Operations Services provide the ability to manage devices and software easily and protect them from unauthorized access. Security Services operate at the core layer of the infrastructure, the system layer, and the application layer.

· Core Security Services provide the foundation for the other security services. Core Security Services include authentication services to verify that an entity is what it claims to be. In addition, Core Security Services include authorization services, which implement access policies that restrict which entities can access a specific resource. Core Security Services also include encryption capabilities that use cryptography to protect the data within a specific transaction.

· System Security Services interact with the environment, information, and business logic services to provide certificate management, content and virus inspection, and intrusion detection.

· Application Security Services interact with the presentation, business logic, and integration services to provide single sign-on capabilities, registration and identification capabilities, nonrepudiation services, and notarization and logging services.

Systems Management Services within Operations Services work in conjunction with Base Services, which provide the reporting and scheduling capabilities.

· Monitoring Services monitor the runtime state of an application, operating platform, or hardware, including server load, successful job execution, system error conditions, and more, and trigger notification events either to software routines or to human beings. Typically, exceptional conditions are routed to an enterprise-located systems management central location or console. This systems management capability may automatically issue system commands to remedy problems that were logged. Client machines and logs also are monitored.

· Deployment Services control the release of software and operating system changes to a specific location or facility through a managed and controlled mechanism. In the case of a store-located system, both store server and client application and systems software must be deployed. A store client image may be deployed in two steps with the new image being deployed to the store resident server and then loaded to the client at a specified time or, in the case of a thin client, at boot time. The ability to revert to a previous image is also contained in this service area. Before a new deployment occurs, this service checks for software prerequisites and ensures that the physical hardware is adequate for the new software release (i.e., that there is enough disk space or memory on the machine).

· Asset Management Services provide information about the location and ownership of any type of device — including handhelds, POS systems, display screens, and kiosks — within a specific site. This service also tracks the software versions installed on each hardware device.

· Remote Operations Services provide the tools for centrally located staff to control and change system configuration and settings on hardware that resides within a specific location. This capability includes the ability to take over the operations of a remote machine to resolve problems. This capability must enable a remote support desk to maintain both servers and clients in the store. It also should allow remote staff to either shadow a user in the store or take control away from a user.

· Maintenance Services provide the tools for centrally located staff to diagnose issues that are occurring on a device at a remote location. This capability works along with remote operation to provide the ability to resolve issues easily from a central location. It also works with Deployment Services to install required program updates or patches.

· Storage Management Services provide tools to efficiently manage and optimize the use of storage technology that is utilized in a store. Physical storage may reside either in a store or at a separate location.

V. Interoperability Framework 

Interoperability between applications is a key part of Microsoft’s Smarter Retail Architecture. This section discusses interoperability between applications that are:

· On the same or a different platform

· In the same or a different physical location

· Inside or outside the enterprise

Almost all applications can talk to each other utilizing this interoperability framework. This framework defines the use of specific standards that are identified in this section.

Application-to-application integration can take many forms. In addition to the typical asynchronous messaging techniques that use a discrete format such as Extensible Markup Language (XML) or communicate through flat files or database tables, the Smarter Retailing Architecture identifies the following new interoperability classifications:

· Using Web services to link application components, such as a common price look-up or taxation engine for use by multiple applications within an enterprise

· Using a messaging and orchestration capability called Real-Time Retail to pass information between applications

· Using new and emerging technologies that enable interoperability with the customer
Associated with each of these classifications is a security layer that protects the communications between the applications. Security takes at least three forms in the world of interoperability:

· Data encryption. The form of the data is changed so others cannot read or interpret it.

· Identification. The user or destination of the data is identified through the use of a directory service such as Active Directory® and/or Universal Description, Discovery, and Integration (UDDI).

· Authorization and Access Control. Once a user has been identified through a directory or password, his role is checked against the data being sent to determine whether that user or program has the authority to view it.

Web Services Implementation Through Standards

A Web service uses standards that allow applications on the same or disparate platforms to request information or services from each other. The basic premise behind Web services is to define the data content in XML using an agreed-to content schema, such as IXRetail. This removes the barrier of data format from the equation. Other communications standards are used to describe and locate the Web service within or outside the retail enterprise. These standards include Simple Object Access Protocol (SOAP), UDDI, and communication protocol standards for data transmission. This transaction flow is illustrated in Figure 6 below.
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Figure 6. Web services interoperability standards

Shared Logical Retail Services — A Common Set of Retail APIs

Through Web services, it becomes possible to share logical application components across multiple applications. A product information service or price lookup service can be shared between an e-commerce application and a more traditional point-of-sale application. A single taxation service could be developed to handle the intricacies of taxation for all divisions of a large retail enterprise. Application components such as a delivery scheduling function could even be invoked outside of the enterprise, perhaps on a vendor’s system at a remote location.

Microsoft is supporting this componentized Web services approach by doing the following:

· Developing prescriptive guidance for the way these services should be designed, built, and deployed, as described in the document entitled “Service-Oriented Integration Patterns and Practices” at

http://msdn.microsoft.com/library/default.asp?url=/library/en-us/dnpag/html/archserviceorientedintegration.asp  

· Developing a list of potential Web services or components

· Working with ISVs and retailers on the development of specific components

The Smarter Retailing Architecture fully embraces Web services as a means for delivering application components that perform discrete services. This approach allows a more modular extension of applications, provides speed and agility in performing business functions, and allows multiple application providers to work together more seamlessly to deliver solutions for the enterprise retailer.

Using Real-Time Retail to Provide Orchestration and Reformatting Services

Real-Time Retail provides the ability to move retail operational data to a central location (for use in real-time analysis), populate a central operations database, or pass data to legacy transactional or batch applications.

Real-Time Retail receives messages from an application through a store-resident agent utilizing a messaging product such as Microsoft Message Queuing (MSMQ). The message is then reformatted and passed on to one or more subsequent destinations. This hub-and-spoke model enables the staging and use of retail operational data wherever it is most appropriate. It enables near-real-time access to critical information that requires timely, event-driven action. Outbound messages can be sent to the store through the same infrastructure. 
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Figure 7. Real-Time Retailing

Applications in Real-Time Retailing are loosely coupled. In a POS example, transaction log data is transformed into a common XML format and sent to a host processor. These POS transactions also can be stored and processed locally. The orchestration engine reformats the incoming data if required, possibly updates an operational database, inspects the data for preset conditions (e.g., a missing price on a scanned item), and passes it along to other applications that need to use the data.

Interoperability With the Customer

With the emergence of customer devices such as mobile phones and PDAs as well as in-store terminals meant for customer use, retailers need an infrastructure and architecture for sharing data and applications with the customer. Upon entering a store the customer may want to locate an item, have access to a shopping list based on past purchases, or check on the status of a special order. The Smarter Retailing Architecture will enable the customer or vendor to access the enterprise retailer’s applications and data in the store. This premise holds that a number of conditions must be present:

· The customer must choose to sign up for the services being offered (opt in). This implies that the customer recognizes the value being offered by the enterprise retailer and is willing to exchange some level of personal information (including his or her presence in the store) in exchange for this perceived value.

· The customer’s mobile phone or PDA will be detected in the store, checked against a customer list, and signed on to the in-store network.

· The functions and data accessed by the customer must be specifically limited to data pertaining to the customer.

· The functions and data offered will vary by customer. For example, the customer might ask that the retailer keep track of previous purchases and offer the list in a store shopping order sequence.

· A firewall must be available in the store to keep the customer away from store operational data as well as data pertaining to other customers.

The in-store wireless network must access the customer’s device using a standard provisioning architecture that registers the terminal and the user in the enterprise retailer’s Active Directory domain. The Active Directory also will contain the customer’s permission to provide services through the network. The enterprise retailer’s network must recognize both the terminal and the customer.

VI. The Architecture Comes to Life

The Smarter Retailing Architecture comes to life through the physical and logical implementation of technology solutions that enable the desired Smarter Retailing business capabilities. Smarter Retailing is very real and is being implemented today with Microsoft products and solutions. Many ISVs and systems integrators have developed enterprise retail solutions that align with the Smarter Retailing Initiative and conform to the Smarter Retailing Architecture.

This section briefly identifies the alignment of Microsoft products and solutions with the Technical Services Architecture. It discusses the implications for enterprise retailers and ISVs for adopting the architecture within their own domains. This section also examines one of the emerging disruptive technologies that Smarter Retailing anticipates and describes the benefits of implementing an architecture that can adapt to these new advancements as they emerge and proliferate in the retail industry.

Use of Microsoft Products in the Architecture

Microsoft solutions fully support the Smarter Retailing Architecture. Not only do they deliver the infrastructure required within the Technical Services Architecture, but they also support the core value propositions for the architecture in enabling speed to value, reducing integration and implementation complexity, and providing a platform for long-term growth. Figure 8 below illustrates the use of Microsoft products within the Technical Services Architecture. It should be noted that the architecture does not require the exclusive use of Microsoft products. Please refer to Appendix A for a more detailed description of individual Microsoft products and their role in Smarter Retailing.
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Figure 8. Microsoft product mapping to Technical Services Architecture

Adoption Approaches for the Enterprise Retailer and the ISV

Adoption of the Smarter Retailing Architecture has different implications for the enterprise retailer than for the software vendor. Enterprise retailer adoption of the Smarter Retailing Architecture focuses on four primary activities as depicted by Figure 9 below.
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Figure 9. Retailer adoption of Smarter Retailing Architecture

The enterprise retailer must start with a baseline assessment of the IT applications and services being provided in the store. Once the baseline is established, it is mapped to the Smarter Retailing Architecture to identify new application requirements and capabilities that align with the Smarter Retailing Initiative. Functional gaps can then be determined and prioritized based on the order of importance to the enterprise retailer. From this information, the application development or acquisition plan can be built, and the plan for implementing these capabilities can be defined.

The implementation model should define a road map for layering new capabilities and leveraging the Interoperability Framework to enable integration with existing IT applications and services. For specific prioritized capabilities, this plan should determine whether the enterprise retailer will build these solutions in-house or buy them from software vendors and/or systems integrators. Appendix B of this white paper describes implementation models in greater detail.

The Functional Architecture allows ISVs to position their application offerings against a common definition of business capabilities within the retail store environment. This allows for a consistent way of positioning products and offerings to the enterprise retailer. It also improves the enterprise retailer’s understanding of the scope of the software being evaluated.

The Smarter Retailing Technical Services Architecture and the overlay of Microsoft products against this layer enables ISVs to understand the set of Microsoft technologies that can support new product development efforts. Many software providers have begun to deliver the foundational infrastructure for Smarter Retailing as part of their ongoing platform investments. This may take the shape of a database, a messaging capability, or reporting or query software. The framework gives ISVs a set of offerings that allows them to concentrate on what they do best: develop and deliver application software.

Microsoft is actively recruiting ISV partners to adopt and utilize this architecture.

Disruptive Technologies and Smarter Retailing

Disruptive technologies are technology innovations that fundamentally alter current processes and norms in a way that can drive a significant change in business performance. The Smarter Retailing Architecture anticipates some of these developments and accounts for their role within the Functional Architecture. As innovations emerge and gain relevancy in the retail industry, the Smarter Retailing Architecture will be refined to meet these emerging capabilities. An example of a disruptive technology that will have prominence in the retail environment during the next few years is RFID.

RFID

The rapid emergence of RFID and the potential this technology has to improve supply chain operations and enhance the in-store experience ensures that it is on the radar of all enterprise retailers and their partners. RFID can uniquely identify everything a retailer sells and can broadcast an item’s location to an appropriately tuned reader. The benefits of this technology range from improved inventory visibility and control to a customized consumer shopping experience.

The Smarter Retailing Architecture is at the forefront of the coming RFID revolution at two levels. At a Technical Services Architecture level, the Smarter Retailing Architecture provides the middleware, data flow, data repository, and analytical services required to take advantage of the sheer volume of RFID event data. At a Functional Architecture level, the RFID event data can be exploited through each of the major Smarter Retailing themes (Smarter Shopping, Smarter Selling, and Smarter Operations). Specific solutions emerging from ISVs align with the Functional Architecture and leverage the RFID event data to perform analysis and/or execute specific tasks.

VII. Conclusion

As enterprise retailers begin to explore Smarter Retailing and identify opportunities for implementing these business concepts into their day-to-day operations, the Smarter Retailing Architecture will provide the enabling platform for bringing Smarter Retailing to life. As described in this paper, the Smarter Retailing Architecture has three key components: a Functional Architecture layer that describes the key Smarter Retailing capabilities, a Technical Services Architecture layer that defines the key IT services required to enable the Functional Architecture, and an Interoperability Framework for enabling integrated innovation.

The Smarter Retailing Architecture is designed for flexibility and allows the enterprise retailer to adopt the components that have relevancy and priority based on the business needs and requirements of the store. The need for new capabilities will evolve, and the Smarter Retailing Architecture ensures the establishment of a base infrastructure that an enterprise retailer can grow with over time.

Some areas of the Smarter Retailing Architecture are on the very leading edge of development, namely integration with the customer’s own devices (PDAs and Smartphones, for example) and the emergence of RFID technology. As new solutions emerge, the Smarter Retailing Architecture will extend to employ these new technologies and industry standards.

As described earlier, Microsoft solutions support the Technical Services Architecture defined in this paper. Not only does Microsoft technology deliver production-ready, enterprise-scalable solutions, it also can deliver solution capabilities more efficiently than other competing platforms. Microsoft solutions lower the total cost of ownership by reducing overall solution complexity and simplifying installation and deployment processes.

The Smarter Retailing Architecture is a stake in the ground for the enterprise retailer and the ISV to consider when developing and delivering new and innovative capabilities. This architecture is the enabling platform for the Smarter Retailing Initiative and represents the technology standard for Microsoft in the retail industry. 

Appendix A: Major Microsoft Products Contained in the Smarter Retailing Architecture
	Product
	Function

	Windows Server™ 2003
	Windows Server provides basic platform support. It includes many services as part of the platform, including all user interface and communications protocol functions. Other included functions are highlighted elsewhere in the table with an asterisk (*).

	Active Directory*
	Active Directory delivers authentication and role-based security services.

	SQL Server™
	SQL Server offers database support. It includes analytics, data transformation, and reporting functionality. A basic database engine, Microsoft Data Engine (MSDE), is available from Microsoft at no charge.

	Windows XP Professional

Windows XP Embedded

Windows Embedded for Point of Service

Windows CE

Windows Mobile
	These operating systems provide basic client platform support. Windows XP Professional provides full desktop support for any client in the store. Windows XP Embedded allows a smaller locked-down image useful for function-specific devices such as POS terminals. Windows Embedded for Point of Service provides a standard embedded image for both POS and other retail terminals. Windows CE is geared toward wireless handheld devices or older POS terminals with less processing power or memory.

	Microsoft Message Queuing (MSMQ)*
	MSMQ provides a guaranteed delivery messaging capability between processors.

	BizTalk® Server 2004
	BizTalk provides the orchestration and messaging functions to deliver Real-Time Retailing. It can use MSMQ for messaging. 

	Microsoft Internet Security and Acceleration Server
	Microsoft Internet Security and Acceleration Server provides a firewall in the store and supports a caching function for store-level Internet applications.

	Systems Management Server (SMS)
	SMS provides application deployment, security patch management, mobility terminal management, asset management, and integration with Active Directory through Windows Management Services.


	Microsoft Operations Manager
	Microsoft Operations Manager delivers enterprise-class operations management by providing comprehensive event management, proactive monitoring and alerting, reporting, and trend analysis.

	Windows SharePoint® Services 
	Windows SharePoint Services is a collection of services for Microsoft Windows Server 2003 used to create store-oriented Web sites to share information and foster collaboration with other users. Windows SharePoint Services is used as a development platform for creating collaboration and information-sharing applications.

	Commerce Server 2002
	Commerce Server 2002 provides a powerful set of capabilities for non-transaction-based sites, including user profiling, content targeting, multi-language capability, and advanced business analytics. Commerce Server 2002 features extend to transaction-based sites with capabilities for catalog management, order processing, and merchandising.

	Content Management Server 2002
	Content Management Server 2002 enables companies to quickly and efficiently build, deploy, and maintain content-rich Web sites. By streamlining the Web publishing process, Content Management Server can reduce the need for costly site maintenance, empowering business users to manage their own content.


	Visual Studio® .NET 2003 
	Visual Studio .NET 2003 provides a single comprehensive development tool for creating the next generation of applications. Developers can use Visual Studio .NET to do the following:

· Build next-generation Internet applications and services

· Create powerful applications quickly and effectively

· Span any platform or device

Visual Studio .NET is the only development environment built from the ground up to enable integration through XML Web services. By allowing applications to share data over the Internet, XML Web services enable developers to assemble applications from new and existing code, regardless of platform, programming language, or object model.

	Microsoft Speech Server
	Microsoft Speech Server provides a powerful speech user interface to interact with Smarter Retailing applications.

	Microsoft Office with Microsoft Office InfoPath® 2003
	Microsoft Office 2003 provides both word processing and spreadsheet function as well as Microsoft Office InfoPath 2003. InfoPath utilizes both Word and Excel as familiar user interfaces to display and update data. 

	Microsoft Office Live Meeting
	Microsoft Office Live Meeting, formerly Placeware Conference Center, enables real-time online collaboration with store employees, headquarters employees, and even vendors. 


Appendix B: Implementation Models
Clayton Christensen wrote in The Innovator’s Dilemma: When New Technologies Cause Great Firms to Fail that the biggest struggle organizations face in introducing new and disruptive technologies to the enterprise is the discontinuity that change can bring to the current operating norms. How can an enterprise retailer make radical changes to its store environment without negatively affecting year-to-year same-store sales? Every enterprise retailer will have a different road map for innovative change. Microsoft has identified four critical components that an enterprise retailer should consider: the base infrastructure, the release strategy, the deployment model, and the partnering strategy.

Base Infrastructure

The basic premise of Smarter Retailing is that it is process-led and technology-enabled. Critical to the deployment of new and innovative technologies is the establishment of a base infrastructure that is positioned for future innovations. Standards-based technologies that leverage Web services for integration and interoperability are a strong starting point. Even more fundamental, the deployment of current releases of existing operating system platforms and other infrastructure software positions the enterprise retailer well for new solutions that can take advantage of the underlying services that the latest versions provide.

The adoption of a retail application framework such as the Smarter Retailing Architecture provides a solid foundation for identifying and positioning the landscape of retail solutions. Often, the justification for upgrading to these new releases is already substantial. An enterprise retailer’s innovation agenda combined with a thoughtful value-led technology agenda can transform that justification into a compelling platform for immediate action.

Release Strategy

Once an enterprise retailer has decided which innovations will be implemented, it faces the daunting task of deciding the overall release strategy. Imagine a spectrum with bigger, fewer releases on one end and smaller, more frequent releases on the other end.
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Figure B-1. Release strategies

Bigger, fewer releases target the enablement of more long-term capabilities that require significant amounts of development, testing, and change management coordination. The focus is on building sustainable business benefits, enhancing people capabilities, and facilitating fundamental business process change. This release strategy is typically used when the change is big, complex, and profound in its implications for the retail enterprise and the store. 

Smaller, more frequent releases are more targeted in their approach to driving business benefit. This release strategy prioritizes specific benefit goals and addresses those opportunities that offer the greatest value first. The intention is to develop and deliver multiple pilots and prototypes and accrue benefits in the short term that can fund the next set of programs. When innovation opportunities are more compartmentalized, this approach works very well and builds momentum and a track record for success. A core principle of the Smarter Retailing Architecture is that it should allow an enterprise retailer to implement a flexible architecture that provides a foundation for gradually implementing new capabilities in a more componentized fashion than previous architecture models have enabled.

Deployment Model

The phasing in of innovation is another tough issue for enterprise retailers contemplating change. We have defined four approaches for deployment: Big Bang, Function by Function, Location by Location, and Combination.
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Figure B-2. Deployment models

· Big Bang. Big Bang implementations imply the deployment of several new, innovative capabilities simultaneously across the retail store footprint, as quickly as possible (once testing and validation are complete). The benefits lie in reducing overall execution risk by minimizing the level of integration required and simplifying the conversion and cut-over process. The drawbacks of Big Bang are that management effort is greatly increased due to the planning requirements of this model, the development effort is not phased so a substantial resource load is required for execution, and the magnitude of change introduces substantial business risk.

· Function by Function. Function by Function implementations look at discretely enabling specific capabilities that derive known, quantifiable business benefits. Often tied to a “quick wins” release strategy, the benefits include the introduction of incremental change (enabling the change to be absorbed more easily), reduced risk due to a more contained impact area, and the ability to gain experience quickly as the organization adapts to the change, making subsequent implementations easier to deploy. The drawbacks are a more complicated “shutoff” procedure because certain business processes are eliminated while other legacy processes remain, more temporary interfaces to bridge the old with the new, and a strain on organizational bandwidth requiring the maintenance and support of parallel systems and processes for an extended period of time.

· Location by Location. This model takes advantage of organizational and operational characteristics that enable deployment that is reasonably isolated and has minimal collateral impact. Energy and resources are focused on delivering broad-based impact on a narrow space. Distractions are minimized with this model as new capabilities are implemented throughout a single business unit. A major drawback is that the development effort is not phased in this model. The entire “new environment” must be designed, built, tested, and deployed. This approach drives longer development cycles, requires more complex and rigorous testing processes, and creates significant execution risks. In addition, dual environments will need to be maintained in this model, increasing the training and support costs for the organization.

•
Combination. A Combination strategy is often the deployment model choice for enterprise retailers; they mix and match the various approaches defined above into an overall solution-and-benefit case that meets their needs. The benefits themselves are determined by the options selected (how many locations at once, which cluster of functions first, etc.). Typically, a combination model is more costly than any of the pure approaches noted above and often results in a lengthier implementation timeline.

Partnering Strategy

Choosing the right partners can be critical to the success of a value-driven innovation agenda. These partners should have a stake in the overall success of the program and have the right combination of flexibility, tolerance for risk, and innovative “horsepower” to contribute to the mix. Partners take a variety of forms:

•
Technology partners. An enterprise retailer’s roster of technology partners must lead the pack in developing innovative hardware and software solutions that will enable the desired innovations in the store.

· Implementation partners. Choosing the right implementation partner will mean the careful matching of the enterprise retailer’s innovation agenda with the assets, capabilities, experience, and leadership that a consultant can provide. Microsoft will be collaborating with several systems integrators to deliver the programs that have been described in this white paper.

· Business partners. Smarter Retailing may mean that vendors, suppliers, distributors, and even other enterprise retailers may become partners and play a role in a Smarter Retailing program. Recruiting these partners will require a shared vision for the use of innovation as well as a win-win value proposition that drives benefit for all parties.

The partnering strategy will require full-time management throughout the Smarter Retailing program and is generally a skill set not often found in traditional enterprise retailers. This innovation alliance role is time-consuming, but can drive enormous leverage in enabling new capabilities for the enterprise retailer much more cost-effectively and quickly than working with internal resources.

Approaches for Providing Key Function Failover in the Store


Two major approaches can be taken to ensure that key retail selling and receiving functions are always available in a store:


The first involves the use of a “fat” client that contains all the application functionality required to sell and receive merchandise in the store. The client device will store all the processed transactions until the network services are available. Some functions, such as credit authorization, may have to change when the network is not available.


The second approach provides a failover server to fill in functionality provided by the failing device. A number of techniques or approaches may be involved:


RAID Hardware provides backup for data in the store.


SAN Devices provide a data store accessible by a number of computers including clients and servers.


A Backup Server provides a platform for hosting key applications should the primary server fail. Transfer of control to this server may be automatic or may require intervention and thus a loss of the application for a short period of time.


Clustered Servers enable multiple servers to provide support to the store functions. The use of multiple servers is under the control of the operating system, so no intervention is required. 
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� For a more extensive discussion of implementation models, please refer to Appendix B of this white paper.
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