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In the relatively brief history of personal computing, changes have taken place at lightning speed, and much of the change has focused on the goal of making computing as natural and effortless as possible. In only 20 years, we’ve evolved from issuing esoteric commands to using word processors that can provide answers to natural language questions.  


Because people spend the majority of their computing time in productivity applications, expectations for these programs have been very high. Application vendors have responded to these expectations over the years, often by being the first to adopt new technologies that help users work in a more natural way. Over time, usability advances pioneered in applications have migrated to operating systems, setting standards for ease of use and ensuring that the average user can work as naturally as possible.


Current applications, as powerful and easy to use as they are, have not stopped changing and evolving. Users still have to invest too much time in training, and often have to conform their working styles to the structure dictated by their applications. Because of this, applications will continue to evolve to new levels of responsiveness and ease-of-use in order to keep pace with users’ needs. 


On the 10th anniversary of Microsoft® Excel, Microsoft Chairman Bill Gates shared his vision of how today’s newest technologies will help move applications to the next level: software that’s not only easy to learn, but adapts to the way people work, rather than making people learn to work like computers do. In the office of the future, computers will be even more flexible, accessible, and personal than ever before.


�
The Office of the Future: Trends in Applications Software


The main promise of the office of the future is a revolution in ease of use.


Today, you have to learn how to use an application. In the future, personalized applications will adjust to the way you work. The following technology trends will help make this happen:


Project-Oriented Workspace


Your desktop will be organized by project, and you won’t even notice what application you’re working with.  You’ll focus on your work and use only the software components you need, when you need them. 


Adaptable Software


Your computer will work for you. It will adapt to your working style, anticipate commands and automate routine tasks. 


Connecting to People, Places, and Information 


Productivity applications will become a gateway to online information.  You’ll be able to connect with coworkers, your corporate database, and the Internet without leaving the comfortable and familiar working environment of your desktop applications. You’ll be able to communicate and collaborate with others, anytime and anywhere.


Solutions for Everyone


Desktop applications will be so modular, adaptable and programmable that customized applications will become pervasive. Since developers can choose from hundreds of reusable software components, it will be much easier for your business to create custom solutions.


In the following sections we’ll look at each of these trends in more detail, and discuss examples of how each trend might be implemented on the computer desktop of the future. We’ll show how personalized applications that are easy to learn and easy to use have a direct impact on a company’s profitability because of increased productivity and reduced training costs. Future versions of Microsoft Office will offer an enhanced platform for business communications, giving you and your employees greater access to ideas and information—and a significant business advantage.  
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Project-Oriented Workspace


People who work with computers today use a number of separate applications to accomplish a variety of tasks. Typically, each program has its own structure and set of rules for getting things done, so it’s up to the user to organize business projects around these different applications, and to decide which program is ideal for which task. 


Focusing on Tasks not Applications


On the desktop of the future, users will no longer be forced to modify their own working style or spend time searching for just the right tool. The computer workspace will adapt to the way people work; information can be arranged by business project rather than by application. 
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Work will be organized around projects, and applications will evolve from large feature sets into collections of smaller, more efficient components that are available as you need them.


With a project-oriented workspace, the desktop for a given project can contain elements such as


One or more project binders, allowing you to work on documents from many different sources as a single unit 


Related documents, and links or shortcuts to other online documents or network sites


Business cards, graphical representations of addresses that can be used, among other things, to easily address documents and e-mail via drag and drop


One or more views of the project schedule


The relevant items on the desktop change automatically depending on the project, and the view of a given project can be changed to focus just on people, schedules, or tasks. 


With the project-oriented workspace, boundaries between applications dissolve so users can group and work with data in a way that’s more natural and intuitive. 


Using Software Components


The trend away from individual applications means that the boundaries between different types of applications will eventually disappear, and a new type of super�document will become the primary way of working with data on the computer desktop. The basic document type will be a highly adaptable multipurpose container called a binder. Users can group and edit related information together without spending extra time on formatting, mechanics, or assembling separate pieces at the end of the project into a single document. 
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Having many different types of data in a single project binder or super-document breaks down the barriers between applications.


For example, users will be able to start with a blank page, and, as they work, insert  richly formatted text, a data-entry form, a section from a spreadsheet, or a 3-D chart—simply by using the appropriate menu or toolbar command, and without having to worry about which application is needed for each task. 


A super-document will be able to contain text, graphs, maps, photos, animation, movies, sound clips—anything that’s required to help tell the story or make the point. Documents in a binder can contain links to other parts of the binder, or to online information. As with the binder in Microsoft Office for Windows® 95, users will also be able to navigate quickly among binder sections by using the document thumbnail view on the left side of the binder window. 


Some of these features are already present—or are beginning to appear—in Office for Windows 95. Users can work with a Microsoft Excel chart from within a Word document, or create a Microsoft Excel PivotTable® dynamic view in a Microsoft Access form. The Office Binder in Office for Windows 95 allows users to collate, view, print, and distribute documents from different applications as a single logical unit. 


Future versions of Microsoft Office will carry the current level of integration and consistency among Office applications even further. With a project-oriented workspace and super-documents, users will be able to concentrate on creating, collecting, arranging, and presenting information, without having to worry about which behind-the-scenes application is helping make it all happen.  


�
Making Applications Time-Intelligent


The desktop of the future will also adjust to the way users work by making time an integral component of the project binder. This is a more natural way to work with data and schedules than having the project timeline in one application and related project data in several other applications.
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A time-intelligent document can contain built-in information about when it is due, or how it fits into your master schedule.


For example, users will be able to work with both documents and schedules as part of a single desktop view. Documents in a binder will be time-intelligent—meaning that any document can contain built-in information about when it is due, or how it fits into the master schedule. Documents can be set to notify the user of a suggested project end date, and relevant documents can be automatically attached to designated meeting or working times on the schedule.


Time-intelligent documents will also make it easy to do business journaling—gathering and arranging information based on time or date—without special programming or a separate application. For example, it will be very simple and natural to get answers to a query such as “show me a list of all the memos I wrote last Tuesday” or “list all the calls to Bob Sanchez that I made during the week of April 14.” It will also be possible to search for time-intelligent documents on the corporate or global network, making it very easy to find, for example, all the year-end reports for each department in your company without having to know the exact location of each one. 


The task-oriented workspace and time-intelligent super-documents will let users focus on what to say and how to say it, resulting in incremental productivity gains and a greatly decreased administrative burden. When multiplied by the hundreds of business tasks that are carried out by each employee every day in a large organization, these advances will add up to significant cost savings, and enhance an organization’s ability to achieve and maintain a competitive edge. 


�
Adaptable Software 


Despite advances in the software industry, it still takes too much time to learn applications, and training costs continue to be a reality. The goal is to replace programs that must be learned with programs that can learn from the user. In the future, users will have applications that adjust to the way they work, automate common tasks, and process natural language questions and commands. 


Personalized Software


The computing environment will be easily personalized to fit each individual’s working style. Software will learn from the user and be able to proactively automate repeated tasks or show a quicker way to get something done—in much the same way as the TipWizard® assistant, pioneered in Microsoft Excel 5.0, does today. 
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A software “assistant” anticipates the kind of related information you might need and gathers it for you from on-line sources.


Software that anticipates and automates can already be seen in some of the features of Office for Windows 95, such as AutoCorrect in Word for Windows 95, which corrects common typos and spelling errors automatically, and AutoComplete in Microsoft Excel for Windows 95, which suggests completed cell entries for you as you type, based on information previously entered in the spreadsheet. Users in the future will be able to set up an application so that it collects information from them as they work. When instructed to do so, the software could then use this stored data to anticipate and execute tasks in the background while the user works on something else. 


For example, while you’re typing a business proposal your software assistant could analyze the text for important concepts or keywords that may require supporting information. Your assistant could then proactively initiate an intranet or Internet search for related documents as you work. Once the related information is found, you could transfer it to your binder with just the click of a mouse. Or if you’re working on a report that contains a lot of numerical data, your assistant might suggest that you use a chart instead of a table to present the information more effectively—and might even suggest what type of chart to use. Not only is your software adjusting to the way you work, but it is anticipating and suggesting ways of helping you work smarter and faster. 
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Delegating to a Software Assistant


Users will be more productive on the desktop of the future because they’ll be able to delegate tedious or repetitive tasks to their software. And they won’t be limited to using just a keyboard or mouse to do it: the desktop software assistant will understand spoken commands, produce spoken responses, and be able to respond to input from a wide variety of input devices. 
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Delegate tedious tasks to your software assistant—tasks like transcribing and distributing meeting notes.


For example, users might have software that acts as a meeting assistant. The meeting assistant could use voice recognition technology to make a transcript of the meeting as it was taking place, and then distribute the transcript automatically to everyone in attendance. It could even detect when a summary rather than a detailed document was required by a particular e-mail recipient—and then automatically generate the summary. Since the software will be able to adapt as well as automate, it can adjust to a given company’s or department’s requirements and meeting protocols. People won’t have to transform their working style to fit a general purpose tool; the tool will adapt to them. 


In addition to being able to process and transcribe natural language, the assistant could be programmed to respond to spoken commands, accept pen or video input, and even produce spoken answers using speech synthesis technology. Today’s Answer Wizard in Office for Windows 95, which searches for appropriate user assistance topics based on a typed-in natural language query, shows the great promise of this type of technology. 


Software that adapts, anticipates, and understands natural language will increase productivity, shorten the software learning curve, and decrease the need for extensive training. More importantly, with the desktop of the future, average users will be able to exceed their own expectations, reaching farther and accomplishing more than ever before.
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Connecting to People, Places, and Information


One way of making software more personalized and adaptable is to expand the reach of existing applications without forcing users to learn a whole new set of tools. To be most productive, users need to be able to communicate, collaborate, and connect from within their comfortable, familiar working environment.


Today we’re just beginning to see the promise of using computers on the Internet, in a workgroup, and on the road. In Office for Windows 95, you can view, create, and edit HTML documents effortlessly using Word’s Internet Assistant add-in. With the presentation graphics program PowerPoint® for Windows 95’s presentation conferencing feature, you can conduct a virtual meeting with users who are connected via the corporate network. 


Currently, however, most users must leave their applications and learn a new process in order to integrate online information into a document or to collaborate on the same document with another person. In the future, you should be able to work with distant colleagues, access information from the intranet or Internet, and be productive away from the office—all without leaving the computer desktop you are most familiar with. 


For example, today on a corporate network it is often difficult to locate all the information on a given topic without knowing the exact location of each piece of data. It can also be a daunting task to find and collate information from the many data sources available on the Internet and elsewhere. On the desktop of the future, users can type a natural language query to locate information on a corporate network, delegate an Internet database search to their desktop assistant, or do instant online fact checking—all without leaving the project binder, the environment where they’re most comfortable and productive. Typing a query or using a desktop shortcut to locate intranet locations will be much simpler than having to remember a specific server name or having to type in a complex network path. 
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Put a document on the Internet or intranet without leaving your familiar application or having to worry about special formatting.


Because Internet access will be an integral part of every business application, posting information to a corporate or global network will become as straightforward as saving a file is today. Users will be able to post a document to the Internet, or to their company’s intranet, without having to leave their project binder, and without having to learn new procedures or worry about special formatting.
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Another benefit of having connectivity built in to business applications is that communicating with colleagues will become more natural, whether they’re in the next office or on the other side of the world. 
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Collaborate in real time on the same document with a colleague in another city.


For example, you and a coworker could make simultaneous changes to the same document without having to learn a new user interface or process, without the inconvenience of having to work in a separate application, and without having to work on separate documents and then merge the changes by hand. 
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With wireless computing you will be able to stay connected without actually being plugged in.


Or you’ll be able to sit in an airport or other remote site, make changes to an important database on your wireless portable workstation, and have the changes reflected immediately in the master copy of the database at corporate headquarters.


Making connectivity and Internet access a part of the familiar computer working environment is just another way in which the applications of the future will become more personalized and adaptable. Users will be able to communicate, collaborate, and stay connected without having to learn new procedures, remember obscure commands, or know anything about complex networking technologies. 


Solutions for Everyone


Computer users today must often modify what they do and how they work to fit into the constraints of a single application. But working with a general-purpose tool such as a spreadsheet for every business need is similar to trying to build a house with just a hammer. You can get a lot done with a hammer, but you can build your house faster and easier if you have specific tools for specific jobs.  


The trend toward widely available custom solutions is in some ways a synthesis and natural extension of the first three trends discussed in this paper. The task-oriented component desktop will mean that customized solutions for specific tasks can be built with parts from the applications users work with everyday. The fact that applications will be more adaptable and personalized means that much of the work that is currently done in custom applications—adapting general-purpose business tools to fit a specific set of business needs, automating key procedures, or customizing for a particular group of users—will be automatically taken care of by the software itself. 
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Custom solutions will become more pervasive than they are today.  It will not be uncommon, for example, to see a special planning application for a small town city council.


For example, a CPA will be able to use a cash flow analysis tool built using spreadsheet components, rather than having to construct a complete financial model within the constraints of a traditional spreadsheet.  Or a doctor who works in a small office might have a custom patient-tracking system specially designed for her own needs but connected to the hospital back-office database.  


In corporations, the wide availability of custom applications will be more than just a convenience for end users. When every person in the company has a set of software tools that are designed specifically for each of the important jobs they do every day, it will have a direct and measurable impact on the company’s productivity, profitability, and competitiveness. 


One way in which the trend toward widespread custom solutions will directly benefit end users is that they will be able to more easily modify existing applications, regardless of whether it’s an off-the-shelf application or one built specifically for their company or workgroup. 
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End users will be able to easily modify custom solutions to fit their needs


For example, someone working with a charting application that is updated from an online data source can change the display type just by typing a few lines in a simple scripting language, using a dialog box, performing a drag-and-drop—or even by requesting that a software assistant make the change. Modular, on-demand software components will allow even unsophisticated users to add new commands, views, or data sources to existing applications quickly and easily.


Office for Windows 95 is already an excellent platform for developers, with Office-based solutions ranging from a medical billing system to a complex set of tools that automatically creates a custom PowerPoint presentation from several different networked data sources.  For developers of these solutions, built-in interoperability among components and support for a powerful high-level language such as Microsoft Visual Basic® will continue to make custom solutions even easier to build than they are today. Reusable components and high-level languages mean shorter development times, which in turn means solutions that cost less and are in place in a timely manner. On the desktop of the future, there is a much greater likelihood that companies will get the specific tool they need, when they need it.


As custom solutions become easier to build, they’ll become more pervasive. And as custom solutions become more pervasive, more and more computer users will be able to experience the satisfaction and increased productivity of personalized, adaptable software—the right tool for the right job.
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From the Office of Today to the Office of the Future


Although many exciting developments have taken place in the area of productivity applications in the last two decades, a whole new round of innovations is just beginning. In general, advances in three areas will allow the office of the future to become a reality over the next few years: advances in software, hardware, and communications technology.


The software advances needed to make the office of the future happen are those discussed in this paper:


An integrated, multipurpose, project- and task-oriented working environment made possible with binders and super�documents


Transparent connectivity to corporate and global networks, without requiring users to leave the comfortable working environment of familiar desktop applications


Adaptable, personalized software that anticipates and automates—an extension of today’s IntelliSense( technology in Office for Windows 95


Software that can understand natural language commands and generate spoken responses


Software based on a component architecture that lets developers and end users add new capabilities, building on and extending the richness of the Office suite of products 


Several key hardware advances will also be required in order to make the office of the future a reality:


Faster processors


3-D graphics and full-screen, full-motion video


Voice, pen, and video input to supplement keyboards and pointing devices


Communications hardware that is built in to the system


Finally, today’s evolutionary advances in communications technology show how communications will need to improve before the connectivity goals of the office of the future are realized. Narrowband communications technologies such as 28.8 KBPS modems, DSVD (simultaneous voice and data) and wireless communications devices are setting the stage today for the midband and broadband technologies that will make the office of the future happen. Midband communications using ISDN and cable modems will eventually give way to broadband technologies such as fiber optic cables, asynchronous transfer mode (ATM) lines, and ASDL.


The Office of the Future: Computers That Work the Way People Work


The primary goal of the office of the future can be stated very simply: to empower the user. You will be able to


Use the computer as a tool for exploration and creativity


Focus on value-added tasks and be freed from repetition and drudgery


Improve information-gathering and decision-making 


Work when and how you want


Personalized, adaptable software will completely change the rules of interaction between user and machine. You will no longer have to learn to work like a computer. Instea
