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Introduction 
When Bill Gates and Paul Allen founded Microsoft in 1975, they had a simple but powerful vision for the new company: a PC on every desk and in every home. In 1999, Bill redefined Microsoft's vision as empowering people through great software — any time, any place, and on any device. More than simply the evolution of one company's vision for its business, this statement reflects fundamental changes that are creating new challenges — and opportunities — for the entire technology industry as we enter the 21st century. 
Mobile device technology and advanced software, together with the influence of the Internet, are creating a vast array of Web-based services to which people want easy, 24-hour access from any location. Microprocessors are rapidly becoming smaller, faster, more power-efficient, and less expensive, which means they will be used more often and in more places to create a host of intelligent devices that will increase access to those services. Wired and wireless bandwidth is expanding at a rapid rate, providing the final component necessary to create “universal connectivity” among all of these new devices and instant availability of the information and services they help to deliver. Carrier technologies such as 3G, Code Division Multiple Access (CDMA), and General Packet Radio Service (GPRS) are readily available in many countries. 
At a developer conference in 2004, Bill Gates commented, “This is, of course, an explosive area. WiFi being something we'll have in all our mobile devices, the arrival of some other wireless technologies over the next years, so-called ‘ultra’ wideband. For extremely high-speed connections that provide USB or 1394-type performance, but on a wireless basis. Over long distances the arrival of WiMax will give us easier broadband capability, being able to do that at low cost, and finally get that to be pervasive, and something we can assume, even for people who are connecting up from home, not just connecting up from business.”
The PC will undoubtedly remain at the heart of computing at home, work, and school, in part because of an increasing need for powerful local processing as more services are delivered over high-speed connections. However, the PC is being joined by a wide range of intelligent devices and appliances, from Tablet PCs and in-car computers to Web-enabled televisions and Smartphones running Windows Mobile software. 

In this new era, Microsoft is providing software and services to help mobile workers overcome the physical, cultural, and technological barriers that often limit productivity. In business, these services enable people to seamlessly access their information any time, anywhere. In addition to increasing productivity, improved information flow can increase customer satisfaction while reducing an organization’s operational costs. Universal connectivity will also revolutionize homes, enabling consumers to leverage the power of the PC from any intelligent device, remotely monitor or manage a host of household appliances and tasks, or easily access information and high-quality audio and video entertainment wherever it is wanted. 


Usage Scenarios 
Millions of people work in non-traditional office environments. Such an environment may be a series of temporary workplaces, as in the case of traveling sales representatives or executives, or it may be that the nature of a job requires the worker to move from place to place, as in factory work, package delivery, field service, or the health-care profession. In the past eight years a number of portable information appliances, such as Tablet PCs and Pocket PCs, have become available to assist this mobile work force. These devices not only assist in managing appointments and contacts, but also provide a tool for replacing paper-based business processes with forms-based applications. Mobile devices are able to securely connect back to the central workplace by using a variety of technologies to access centralized data storage across an encrypted connection. The increased efficiency and accuracy of quickly capturing data into a computing device can result in higher employee productivity, faster business reporting for decision-making, and reduced operational costs (for example, avoiding the need for duplicate data entry steps). 

Mobile devices enable an organization to extend its traditional computing infrastructure to the farthest reaches of its business and to its mobile work force in these fundamental ways: 

· Personal information management (PIM). Almost everyone benefits from having their current calendar, contacts, and e-mail available wherever they are. 

· Documents. Productivity applications such as Microsoft® Office Word and Microsoft Office Excel have been broadly used to create documents on the PC. Now these documents, along with Web pages and multimedia data, can be readily available in one’s pocket or even on one’s phone. Even voice and written notes can be synchronized from Windows Mobile-based devices to Microsoft Office OneNote 2003 on PCs. 

· Line-of-business applications. Replacing paper-based business processes with forms-based applications on mobile devices can result in significant advantages for a business. Because data is captured at the point of origin in a digital, electronic form, the accuracy of that data increases and business reporting time consequently is reduced. These changes can result in faster, better-informed business decisions. Efficiencies in data collection can also reduce operational costs. The launch of the Microsoft .NET Compact Framework has opened many new possibilities to application developers. By using the .NET Compact Framework, developers are creating rich, robust mobile applications for devices with Windows Mobile 2003 software and allow for reliable data transactions and working with disconnected data sets. Users can also access full PC applications using Terminal Services on a Windows-based server, as the Terminal Server client is incorporated into Windows Mobile 2003 for Pocket PCs. 

Two horizontal application areas that experience measurable business improvements when extended to mobile devices involve the areas of an organization that are directly responsible for bringing in the revenue and for managing internal supply chain operations. 

· Customer relationship management (CRM). CRM encompasses those functions involved in sales, field service, and customer support. Many of these job roles require people to work outside of a traditional office setting. Mobile devices make it easier for account managers to speed the ordering process by providing the latest product inventory levels, features, and prices at their fingertips. Employees providing service at a remote customer facility can automate their invoicing, benefit from ready access to training materials (especially for tasks that are performed infrequently), and manage schedule changes more effectively, thereby reducing downtime and wasted trips. Currently there are more than 50 companies providing off-the-shelf CRM products for Windows Mobile-based devices, as shown at http://www.microsoft.com/windowsmobile/providers/mpdsearch.aspx. Detailed white papers on CRM solutions can be found at http://www.microsoft.com/windowsmobile/business/whitepapers/.
· Enterprise resource planning (ERP). Many companies have deployed ERP systems from enterprise software vendors such as SAP AG, Siebel, Microsoft CRM, and J.D. Edwards & Co. These systems provide the information and core services that support internal business operations. Making these services and this information available to people without their having to return to their desktop PC can help improve productivity and reduce costs. A current list of companies providing ERP solutions is available at http://www.microsoft.com/windowsmobile/providers/mpdsearch.aspx. 

Certain vertical markets have high concentrations of mobile professionals and are already experiencing improved efficiency through the use of mobile devices. Some of these vertical industries and the types of applications they are deploying follow. 

· Financial services. Some of the many uses of mobile devices in the financial sector include insurance claims adjustors collecting on-site pictures and data, stock trading, tracking one’s finances, support for all steps of a commercial or residential real estate transaction — from instant access to multiple-listing-service data to securing the mortgage — capture of risk-assessment data in business facilities, commercial mortgages, and online banking. 

· Healthcare. Quick access to current patient information, writing or renewing drug prescriptions, tracking the flow of drugs in a hospital to reduce errors, capturing dictation, increasing the accuracy of data capture and reporting for new drug trials, in-home patient care, inventory management, and patient monitoring are among the ways mobile devices can improve efficiency in the healthcare segment. 

· Hospitality. Mobile devices with a magnetic stripe reader can enable curbside check-in by reading a customer’s credit card, capturing a signature on the touchscreen, and creating the room key before the customer even sets foot inside the hotel. Within facilities, these devices can be used to track inventories, manage cleaning operations, stay in communication with employees, monitor the key metrics associated with managing hotels, and provide services to customers. 

· Manufacturing. Reducing costs is a benefit that companies see when they use mobile devices for managing the flow of materials in their manufacturing facilities around the world. Companies can avoid costly phone calls by talking over the internal wireless network, and save money by remotely controlling the individual cells or equipment that make up the manufacturing process. 

· Retail and Distribution. Stores and restaurants are finding that mobile devices, in addition to facilitating inventory management and the tracking of packages, can increase customer satisfaction by providing faster customer service. When used with bar code and magnetic stripe readers, these devices function as mobile point-of-sale (POS) terminals for “line busting” to reduce wait time at cash registers. Some of the devices have integrated voice-over Internet Protocol (IP) functionality, enabling employees to talk with each other in a facility without having to incur telephone charges. In another example, from the bottling industry, sales representatives are able to relay orders wirelessly from a customer site to improve same-day delivery in order to replenish low stocks. At the end of the shift, more extensive demographic information is fed back to a central database over a high-speed link that is used for trend analysis.  

Mobile professionals span many job roles including corporate executives, sales representatives, construction engineers, health-care professionals, field service technicians, warehouse employees, and vehicle drivers. No matter where someone works, mobile devices enable them to access the information and services they need to get their jobs done faster with higher-quality results. A number of informative enterprise case studies can be found at http://www.microsoft.com/windowsmobile/business/casestudies/. 


Range of Devices and a Platform Strategy 
An enterprise’s mobile device needs are as diverse as its work force. Recognizing this, the Microsoft Windows Mobile™ operating system was designed as a platform for creating mobile computing devices in different shapes, sizes, and degrees of ruggedization. 

Microsoft adds significant value to the core operating system by packaging together the applications and services needed for specific devices such as Windows Mobile-based Pocket PCs and Smartphones. 

Microsoft provides the software platform — Windows Mobile operating system, applications that integrate with Microsoft Office products, Microsoft Outlook®, Microsoft Exchange, Microsoft SQL Server™, Microsoft Street & Trips, Microsoft MapPoint®, etc. — that enables this range of devices. However, the key to Microsoft’s mobility strategy is the industry relationships that are necessary to create end-to-end business solutions. It is becoming increasingly important for organizations to provide a mobile interface to their line of business applications. With the .NET Compact Framework, Web Services, ASP.NET Mobile Controls, and SQL Server CE, developers can build rich, connected, and extensible mobile applications that integrate seamlessly into the organization’s core systems. Many independent software vendors (ISVs) provide solutions incorporating mobile interfaces to industry standard products and stand-alone mobile applications. These are the types of companies that complete the picture for mobile enterprise solutions: 

· Mobile device manufacturers. A number of mobile device manufacturers are creating innovative devices for different enterprise scenarios. This innovation has led to extensible jacket designs, different levels of ruggedization for industrial settings, and multiple extensibility slots in a device to address the combination of data storage and connectivity. For more information, see www.microsoft.com/windowsmobile/devices/. 
· Wireless network operators. Companies that maintain cellular telephone networks can provide an exciting range of data services to small and larger organizations using Windows Mobile-based devices. The wide area connectivity these devices provide is key to the Microsoft vision of delivering information anytime, anywhere. Some operators provide data services in many countries, allowing immediate access to corporate e-mail and data as soon as the device is turned on.
· Solution Providers. A large number of companies worldwide now have experience deploying wireless mobile solutions. Leveraging these companies’ expertise can lead to faster rollout of business applications with a higher probability of success, while bringing internal developers and IT professionals up to speed on these new technologies. Experienced systems integrators who have achieved a Connected E-Business partner competency are now available worldwide to provide custom enterprise solutions for handheld devices. To find a systems integrator, visit the Microsoft Resource Directory at http://directory.microsoft.com/mprd/Search.aspx?SearchGroup=SolutionsAndServicesRadio&languageDropDown=173.
· Enterprise Independent Software Vendors. A number of existing enterprise ISVs such as J.D. Edwards, SAP AG, Microsoft, and Siebel have extended their existing offerings to enable customer relationship management (CRM) and enterprise resource planning (ERP) data to flow to Windows Mobile-based devices. In addition, many ISVs provide off-the-shelf mobile solutions. A large and growing set of enterprise solutions for Windows Mobile-based devices has been developed by leaders in their market segments. To ensure that your mobile application will function correctly on Windows Mobile-based devices, look for applications exhibiting the “Designed for Windows Mobile” logo. These applications were designed with Windows Mobile guidelines in mind and have been independently tested to comply with Designed for Windows Mobile logo guidelines. For a directory of Designed for Windows Mobile applications, view the Microsoft Mobile Applications catalog at www.microsoft.com/windowsmobile/catalog/.
This team-based approach to providing enterprise solutions was a key factor in the success of the desktop PC and is contributing to the rapid adoption of Windows Mobile-based devices by enterprises. 
IT Evolving along with the Organization

Enterprise functionality and management advances in mobile business solutions are beginning to have an impact on IT resources. These are the typical areas where IT invests to support mobile solutions: 

· Developer expertise. The launch of the .NET Compact Framework has opened many new possibilities to application developers. Using .NET Compact Framework, developers can now create rich and powerful mobile applications using familiar tools and technologies such as Microsoft Visual Studio® .NET 2003 and .NET base classes. The base classes included in the .NET Compact Framework specifically target the Windows Mobile 2003 software and working data, files, connections, and other resources. By utilizing ADO.NET components of the .NET Compact Framework, a mobile application can now securely connect to a central server, retrieve a set of data and disconnect while persisting the data set in memory. The user is then able to modify and update data, and later reconnect and update the data on the central server.

Web Services, introduced by Microsoft as an integral part of the .NET Framework, are a scalable, reliable, and secure means of digital communications. Web Services are essentially a way of exposing data and functionality from a Web server in Extensible Markup Language (XML) / Simple Object Access Protocol (SOAP) format. A variety of clients — including mobile applications, Windows applications, and Web applications — can consume Web Services functionality over the Internet or a local network by using the Hypertext Transfer Protocol (HTTP). Web Services are made secure by encrypting the transferred information by using Secure Sockets Layer (SSL), configuring strong Internet Information Services (IIS) authentication, and requiring that only port 80 / 443 be open on the firewall. The .NET Compact Framework enables enterprises to create robust applications and deploy them to the Windows Mobile-based device; the applications can then connect to a Web server to retrieve data and consume functionality through Web Services.
Microsoft has introduced several other developer tools to ease the task of developing for mobile devices. These tools include SQL Server CE, a powerful database platform that is able to run on a mobile device. SQL Server CE has the advantage of being a familiar platform to SQL Server developers and has an intrinsic ability to replicate with SQL Server 2000. By using Visual Studio .NET 2003, developers can also build rich Web applications targeting mobile devices using ASP.NET mobile controls. ASP.NET mobile controls are designed specifically to be rendered to an Internet browser running on a mobile device. Mobile Web applications have the advantage of providing easy ad-hoc access to a powerful connected business application, without the need to install any extra components to the device.

Microsoft Message Queue Service (MSMQ) is also very appropriate for these mobile devices because it stores business transactions (placing them in a safe “queue”) while the device is in a disconnected state. When the device connects to the organization’s network, these saved transactions are processed in the order in which they were received.

· Mobile device management. Putting sensitive, mission-critical data into devices that are designed to go anywhere creates management challenges that include:

· Security

· Software distribution

· Data flow between a mobile device and a PC or directly with a server

· Automating enforcement of company policies

· Centralized backup and restore

· Remote troubleshooting

· Prevention of viruses from passing into the corporate network. 
Companies offering systems-management tools fall into three categories: server synchronization products, including systems management functions; standalone systems management systems for mobile devices; and desktop PC systems management products that have been extended to support mobile devices.
· Mobile Services for Exchange. Microsoft Exchange Server 2003 supports mobile access by using the synchronization and browse capabilities of mobile devices. You can deploy mobile services to enable your users to access their Exchange information from Windows Mobile-based devices.
· Microsoft Exchange ActiveSync®. Exchange Server 2003 includes the ability to use Windows Mobile-based devices to synchronize Exchange data utilizing Exchange ActiveSync. By default, when Exchange is installed, all users are enabled for synchronization. By synchronizing a Windows Mobile-based device directly with an Exchange 2003 server, your users can access their Exchange information without needing to be continuously connected to a mobile network. Specifically, users can use their mobile operator connection, Wireless LAN connection, or cradled PC network connection to synchronize their Exchange information with their Windows Mobile-based device and then access this information while offline.
· Outlook Mobile Access. Exchange Server 2003 includes Outlook Mobile Access, which enables users to use other mobile devices to access their e-mail, Contacts, Calendar, and Tasks folders on a real-time only basis. Outlook Mobile Access can be used with a mobile device that has a mobile browser. The mobile browser must support one of the following markup languages: HTML, xHTML, or cHTML.
· Training. As new solutions are deployed, training everyone involved, from the end user to the Help desk staff, is a key consideration. By leveraging the familiarity of desktop PCs, the use of Windows Mobile-based devices means that training costs can be significantly reduced, if not completely eliminated, in some situations. 

· Security. As organizations consider mobile enterprise solutions, a key evaluation point is security. Mobile solutions need to be safe and reliable, whether they involve personal information or confidential transactions at work. Personal digital assistants (PDAs) and smartphones are as important and sensitive computing platforms as laptop PCs when it comes to an organization’s security plan. For more information, see http://www.microsoft.com/windowsmobile/business/whitepapers/security.mspx.
Detailed assistance for those planning corporate mobile computing standards or looking for a specific solution can be found in the document “Managing Mobile Devices in the Enterprise” at http://www.microsoft.com/technet/itsolutions/mobile/evaluate/mblmange.mspx.

Connectivity 
Windows Mobile-based devices are wireless-ready out of the box for personal, local, and wide area network (PAN, LAN, and WAN) connectivity, depending on the specific device. These devices are based on an open standards platform for which many companies are providing add-on hardware, software, and drivers to support the different wired and wireless connectivity methods. This frees organizations to choose the most appropriate connectivity options for a given mobile solution.
A detailed look at the factors an enterprise needs to consider when planning an end-to-end wireless solution can be found in the document “The Return on your Mobility Investment: Enterprise Opportunities for Windows Mobile–Based Pocket PCs and Smartphones” at http://www.microsoft.com/windowsmobile/business/whitepapers/mobilityROI.mspx. 

Resources 


While some organizations may develop their own mobile solutions, a wealth of off-the-shelf enterprise solutions and services are also available. Some of the largest enterprise software vendors, such as SAP AG or Siebel Systems, have extended their solutions to support Windows Mobile-based devices, while new companies that see great opportunities in the new mobile computing era have emerged. A list of some of the independent software vendors that support Windows Mobile-based devices can be found at www.microsoft.com/windowsmobile/business/. 

Similarly, established and new solution providers are available worldwide if an organization wants to outsource the development of its custom mobile solutions. 

The following is a list of Web sites related to mobile devices and the enterprise: 

· Windows Mobile for Business
· Windows Mobile-based Pocket PC information 

· Windows Mobility white papers

· Windows Mobile–based devices
· Downloads and applications
Organizations that want to standardize on a convenient, manageable, and reliable platform for mobile enterprise solutions should find Windows Mobile-based devices a perfect fit. To keep operational costs down, organizations should establish a preferred vendor list. The familiarity of Windows Mobile-based devices to end users and developers can simplify adoption. The choice of device shapes and sizes can meet the varied needs of mobile professionals. The flexible connectivity options enable information to flow to wherever an organization works. In addition, enterprise software vendors and solution providers can assist in deploying these mobile solutions worldwide. 

The reach of an organization’s computing infrastructure can be significantly extended through the use of Windows Mobile-based devices, placing information and services in the hands of those making critical business decisions and serving customers anytime, anywhere. 
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