Accessibility


� XE "Accessibility" �Microsoft is committed to making computers easier to use for everyone, including individuals with disabilities.  Personal computers are powerful tools that enable people to work, create, and communicate in ways that might otherwise be difficult or impossible.  This vision of enabling all people can be realized only if individuals with disabilities have equal access to the powerful world of personal computing.


The issue of computer accessibility in the home and workplace for people with disabilities is becoming increasingly important.  Seven to nine out of every ten major corporations employ people with disabilities who may need to use computers as part of their jobs.  In the U.S. alone, an estimated 30+ million people have disabilities that can potentially limit their ability to use computers.  Additionally, as the population ages, even more people will experience functional limitations, causing the issue of computer accessibility to become even more important to the population as a whole.


Legislation, such as the Americans with Disabilities Act� XE "Accessibility:Americans with Disabilities Act" � (which affects private businesses with more than 15 employees) and Section 508 of the Rehabilitation Act (which addresses government spending), also brings accessibility issues to the forefront in both the public and private sectors.


Microsoft already offers a number of products specifically for users with disabilities and includes features in our mainstream software products that help make them more accessible.  Our two most prominent accessibility products are Access Pack for Microsoft Windows and AccessDOS.  Both were developed by the Trace Research and Development Center at the University of Wisconsin-Madison, using research funded by NIDRR.  These products enhance the Windows and MS-DOS operating systems by adding a variety of features which make the computer more accessible for users with limited dexterity or hearing impairments.  Microsoft distributes these utilities at no charge to the customer, and documents their availability with each of our new products.


Chicago offers several enhancements designed to make the system more accessible and easier to use for individuals with disabilities.  In recent years Microsoft has established close relationships with users who have disabilities, organizations representing disabled individuals, workers in the rehabilitation field, and software developers who create products for this market.  Based on their combined input, Microsoft has defined specific design goals for Chicago: 


Integrate and improve the features from Access Pack which compensate for difficulties some individuals have using the keyboard or the mouse


Make the visual user interface easier to customize for people with limited vision


Provide additional visual feedback for users are deaf or hard-of-hearing


Provide new API and “hooks” for Independent Software Vendors (ISVs) developing third-party accessibility aids, including those which allow blind individuals to use Windows


Make information on accessibility solutions more widely available and increase public awareness of these issues


Throughout the Chicago product, enhancements designed to meet these goals are included.  This section of the Chicago Reviewer’s Guide describes the enhancements to the product which will make computing easier for individuals who have disabilities.


Summary of Improvements Over Windows 3.1


� XE "Accessibility:summary of improvements over Windows 3.1" �The primary improvements in accessibility for Chicago are:


Scaleable user-interface elements


Compensate for difficulties using the keyboard


Keyboard emulation of the mouse


Support alternative input devices which emulate the keyboard and mouse


Provide visual cues to tell the user when the application is making sounds


Advise applications when the user has limited vision


Advise applications when the user needs additional keyboard support due to difficulty using a mouse


Provide new API for accessibility software


Optimize keyboard layouts for users who type with a single hand, a single finger or a mouthstick


Include audible prompts during Setup for users who have low vision


Color schemes which are optimized for users with low vision


Include accessibility information in our documentation


General Accessibility Enhancement Features


Online Help


� XE "Accessibility:online help" �An Accessibility section in the Chicago help contents and index provides a quick reference and pointer to topics that can help adjust the behavior of the system for people with disabilities.


Controlling the Accessibility Features


� XE "Accessibility:controlling accessibility features" �Most of the accessibility features described in this section are adjusted through the Chicago Control Panel.  This allows you to turn the features on or off and to customize timings, feedback, and other behavior for your own particular needs.


�


Note	In this Beta-1 release of Chicago, the Control Panel property sheets for accessibility are not yet available.  Instead, a separate Access Utility is provided in the Chicago directory, ACCESS.EXE, to perform these tasks.


Emergency Hotkeys


Most of the accessibility features described in this section are adjusted through the Control Panel.  But if a user is unable to use the computer until an accessibility feature is turned on, how can they use Control Panel to activate it?  This chicken-and-the-egg problem is solved by providing emergency hotkeys which by which a user can temporarily turn on the specific feature he or she needs.  Then, once a feature is turned on, the user can navigate to Control Panel and adjust the feature to his or her own preferences, or turn it on permanently.


The same hot-key can use used to temporarily turn off one of the features, if it gets in the way or to enable another person to use the computer.


We have been worked hard to make sure that the emergency hotkeys will not get in the way of users who don’t need them.  Each hot-key is designed to be obscure key combinations or key sequences which should not conflict with applications.  If such a conflict does arise, the hotkeys can be disabled, and the user can still use the feature or not as needed.


As an additional precaution, each emergency hot-key plays a rising tone, and also brings up a confirmation dialog box that briefly explains the feature and how it was activated.  If the user pressed the hot-key unintentionally, this allows the user to cancel the feature’s activation.  It also provides a quick path to more detailed Help and the Control Panel settings for that feature, allowing the user to disable the hot-key permanently.


Accessibility TimeOut


The Accessibility TimeOut turns off Access Pack’s functionality after the system has been idle for a certain period of time.  It returns the system to its default configuration.  This feature is useful on machines shared by multiple users.


The Accessibility TimeOut can be adjusted using Control Panel.  


Note	In the Chicago Beta-1 release this is available through the separate ACCESS.EXE utility in the Chicago directory.


Accessibility Status Indicator


An optional visual indicator is provided that tells the user which accessibility features are turned on, helping users unfamiliar with the features identify the cause of unfamiliar behavior.  The indicator also provides feedback on the keys and mouse buttons currently being “held down” by the StickyKeys and MouseKeys features.


Features for Users with Low Vision


Scaleable User Interface Elements


Users who have limited vision or who suffer eyestrain during normal use of Windows can now adjust the sizes of window titles, scroll bars, borders, menu text, and other standard screen elements.  These sizes are completely customizable through the Chicago Control Panel.  You can also choose between two sizes for the built-in system font.


Customizable Mouse Pointer


Users who have difficulty seeing or following the mouse pointer can now choose between three sizes: normal, large, and extra large.  In coming releases, you will also be able to adjust the color or add animation, both of which can increase the pointer’s visibility.� XE "Accessibility:customizable mouse pointer" �


High-Contrast Color Schemes


The Windows color schemes allows users to choose from several well-designed sets of screen-color options designed both to match users’ individual tastes and to meet their visual needs.  Chicago’s new color schemes include high-contrast colors designed to optimize the visibility of screen objects, making it easier for users with visual impairments.


High-Contrast Mode


� XE "Accessibility:high-contrast mode" �Many users with low vision require high contrast between foreground and background objects to be able to distinguish one from the other.  For example, they may not be able to easily read black text on a gray background, or text drawn over a picture.  Users can now set a global flag to advise Chicago and applications that they need information presented with high contrast.


Chicago also provides an emergency hot-key which allows a person to set the computer into high-contrast mode when they may be unable to use Control Panel, or when the current color scheme makes the computer unusable for them.  This hot-key allows them to choose an alternate color scheme which better meets their needs.


High-Contrast Mode can be turned on or off using an emergency hot-key, by pressing left alt, left shift, and print screen keys simultaneously.


Features for Making Keyboard and Mouse Input Easier


StickyKeys


� XE "Accessibility:StickyKeys" �� XE "Accessibility:making keyboard and mouse input easier" �Many software programs require the user to press two or three keys at one time.  For people who type with a single finger or a mouthstick, that just isn’t possible.  StickyKeys allows users to press one key at a time and instructs Windows to respond as if they had been pressed simultaneously.


When StickyKeys is on, pressing any modifier key (that is, ctrl, alt, or shift) will latch that key down until you release the mouse button or a non-modifier key.  Pressing a modifier key twice in a row will lock it down until it is tapped a third time.


In this Beta-1 release StickyKeys functionality is adjusted using the ACCESS.EXE utility (which will be integrated into Control Panel in the next Beta release), or it can be turned on or off using an emergency hot-key, by pressing the shift key five consecutive times.


SlowKeys


The sensitivity of the keyboard can be a major problem for some individuals, especially if they often press keys accidentally.  SlowKeys instructs Windows to disregard keystrokes that are not held down for a minimum period of time.  This allows a users to brush against keys without any ill effect, and when the user  get a finger on the proper key, the user can hold the key down until the character prints to the screen.


In this Beta-1 release SlowKeys functionality is adjusted using the ACCESS.EXE utility (which will be integrated into Control Panel in the next Beta release), or it can be turned on or off using an emergency hot-key, by holding down the right shift key for eight seconds.  (This hot-key also turns on RepeatKeys.)


RepeatKeys


� XE "Accessibility:RepeatKeys" �Most keyboards allow users to repeat a key just by holding it down.  This feature is convenient for some, but can be a major annoyance for people who can’t lift their fingers off the keyboard quickly.  RepeatKeys lets users adjust the repeat rate or disable it altogether.


In this Beta-1 release RepeatKeys is adjusted using the ACCESS.EXE utility (which will be integrated into Control Panel in the next Beta release), or it can be turned on or off using an emergency hot-key, by holding down the right shift key for eight seconds (This hot-key also turns on SlowKeys.)


BounceKeys


� XE "Accessibility:BounceKeys" �For users who “bounce” keys, resulting in double strokes of the same key or other similar errors, BounceKeys instructs Windows to ignore unintended keystrokes.


In this Beta-1 release BounceKeys is adjusted using the ACCESS.EXE utility (which will be integrated into Control Panel in the next Beta release), or it can be turned on or off using an emergency hot-key, by holding down the right shift key for twelve seconds.  You will hear an up-siren after eight seconds, and another double-tone after twelve seconds.  Releasing the shift key after the double-tone will activate BounceKeys.


MouseKeys


� XE "Accessibility:MouseKeys" �This feature lets individuals control the mouse pointer using the keyboard.  Chicago is designed to allow the user to perform all actions without needing a mouse, but some applications may require one, and a mouse may be more convenient for some tasks.  MouseKeys is also useful for graphic artists and others who need to position the pointer with great accuracy.  You do not need to have a mouse to use this feature.


When MouseKeys is on, use the following keys to navigate the pointer on your screen:


Press any number key except 5 (these are also called the direction keys) on the numeric keypad to move the pointer in the direction indicated by the diagram below.  


Use the 5 key for a single mouse-button click and the + key for a double-click.


To drag and release an object, with the pointer on the object, press ins to begin dragging, then move the object to its new location and del to release it.  


Select the left, right, or both mouse buttons for clicking by pressing the /, -, or * key, respectively.  


Hold down the ctrl key while using the direction keys (numeric keys, except for 5) to “jump” the pointer in large increments across the screen.  


Hold down the shift key while using the direction keys to move the mouse a single pixel at a time for greater accuracy.
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Figure � SEQ Figure \* ARABIC �12�.  Keys on the numeric keypad that control the mouse pointer


In this Beta-1 release MouseKeys can be adjusted using the ACCESS.EXE utility (which will be integrated into Control Panel in the next Beta release), or it can be turned on or off using an emergency hot-key, by pressing the left alt, left shift and num lock keys simultaneously.


ToggleKeys


� XE "Accessibility:ToggleKeys" �ToggleKeys provide audio cues—high and low beeps—to tell the user whether a toggle key is active or inactive.  It applies to the caps lock, num lock, and scroll lock keys.


In this Beta-1 release ToggleKeys can be adjusted using the ACCESS.EXE utility (which will be integrated into Control Panel in the next Beta release), or it can be turned on or off using an emergency hot-key, by holding down the num lock key for eight seconds.


Features for Users Who Are Hearing-Impaired


ShowSounds


� XE "Accessibility:ShowSounds" �Some applications present information audibly, as wave-files containing digitized speech or through audible cues that each convey a different meaning.  These cues might be unusable by a person who is deaf or hard-of-hearing, someone who works in a very noisy environment, or someone who turns off the computer’s speakers in a very quiet work environment.  In Chicago, you can set a global flag to let applications know you want visible feedback—in effect asking the applications to be “close captioned.


ShowSounds is adjusted using Control Panel.  (In the Chicago Beta-1 this feature can be adjusted using the separate ACCESS.EXE utility instead of Control Panel.)


SoundSentry


SoundSentry tells Windows to send a visual cue, such as a blinking title bar or screen flash whenever there is a system beep.  This allows users to see the message that may not have been heard.


In this Beta-1 release SoundSentry is adjusted using the ACCESS.EXE utility (which will be integrated into Control Panel in the next Beta release).


Support for Alternative Input Devices


SerialKeys


� XE "Accessibility:SerialKeys" �This feature, in conjunction with a communications aid interface device, allows the user to control the computer using an alternative input device.  Such a device needs only to send coded command strings through the computer’s serial port to specify keystrokes and mouse events which are then treated like normal keyboard and mouse input.


Support for Multiple Pointing Devices


� XE "Accessibility:support for multiple pointing devices" �Chicago’s new Plug and Play architecture inherently supports multiple pointing devices all cooperating together.  This allows seamless addition of alternative pointing devices, such as head-pointers or eye-gaze systems without the need to replace or disable the normal mouse.


Features for Software Developers


Accessibility Guidelines for Software Developers


� XE "Accessibility:guidelines for software developers" �Chicago contains many built-in features designed to make the computer more accessible to people with disabilities.  To make a computer running Chicago truly accessible, application developers must provide access to their applications’ features, taking care to avoid incompatibilities with accessibility aids.


As part of the Chicago Software Development Kit and Chicago UI Design Guidelines, Microsoft has provided developers with documentation which not only outlines to these important concepts, but provides technical and design tips to help ISVs produce more accessible applications.  Most of these tips will mean very little additional work to the designer, as long as the application designer is aware of the issues and incorporates accessibility into the application design at an early stage.  By providing this information to application developers, Microsoft hopes to increase the general level of accessibility of all software running on the Windows platform.


Methods for Simulating Input


Chicago now allows developers of voice-input systems and other alternative input systems to easily simulate keyboard and mouse input using fully documented and supported procedures.


Chaining Display Drivers


Some accessibility aids, such as screen review packages for low-vision users, need to detect information as it is drawn to the screen.  Chicago supports chaining display drivers that allow these utilities to intercept text and graphics being drawn, without interfering with the normal computer operation.


New Common Controls


Many accessibility aids have difficulty working with applications which implement non-standard controls.  Chicago introduces a whole new set of controls available for mainstream software developers, and these standardized implementations are designed to cooperate with accessibility aids.


Try It!


�


To see how these accessibility features in Chicago make it easy to customize the appearance and behavior of your computer, you can try them out yourself!


Don’t Touch that Mouse


Press the left alt, the left shift and the num lock keys simultaneously, and you’ll be able to drag-and-drop, and click or double-click both the primary and secondary mouse buttons simply using your keyboard’s numeric keypad.  For more information, see the “MouseKeys” section above.


Try Typing With a Pencil


Suppose you could only type with a single finger, or with a stick held between your teeth.  How would you press alt+ tab?  Press a shift key consecutive five times to try out StickyKeys.  Once it’s activated, press the alt key and see what happens.  Press tab and you’ll have just typed two keys at once with a single finger.  Press the alt key twice, then press tab a few times to see the alt+ tab window and cycle through all the tasks you have running.  When you’re satisfied, press alt one more time to release it.  When you’re ready to move on you can turn off this feature just by pressing two keys at the same time.


Support for MS-DOS–based Applications


� XE "Accessibility:support for MS-DOS-based applications" �All of the accessibility features described here are available even when you’re running MS-DOS–based applications.  Start an MS-DOS application and try StickyKeys or MouseKeys—these features are available any time you need them, whatever you may be doing.�
What Makes A Great Chicago Application?


While Chicago provides compatibility for running MS-DOS and Win16–based applications, users benefit from additional functionality supported by Win32–based applications.  Win32–based applications benefit from the preemptive multitasking architecture of Chicago and the increased robustness and protection for running applications.  In addition, there are six key areas that make a great Chicago application from the users perspective:


The Win32 Application Programming Interface (API)


Object Linking and Embedding (OLE) 2.0 functionality


Windows User Interface Style Guideline 4.0


Support for handling Plug and Play events


Support for manipulating long filenames


Adherence to common setup guidelines for consistent software installation


In the next section discusses why these components make these applications great for users.


The Win32 Application Programming Interface 


Microsoft supports the use of the Win32 API on three operating system platforms: Windows NT, Windows “Chicago”� XE "Windows \“Chicago\”" �, and Windows 3.1 with Win32s.  Each operating system supports a common set of Win32 APIs, allowing applications to be developed for a single API set and run on multiple platforms.  This allows application developers and corporate developers to learn a single API set, and leverage development resources to support a broad base of hardware systems.  Users benefit from being able to run the same application on multiple platforms, and increased system reliability under Chicago due to improved robustness and memory protection available to 32-bit applications.


Chicago delivers a robust and powerful 32-bit platform. 32-bit applications for Chicago are preemptively multitasked, run in private address spaces, and can spawn multiple threads of execution.  Preemptive multitasking ensures excellent system responsiveness, allowing users to run multiple applications simultaneously and integrate personal productivity and business-critical applications in a smooth manner.  This is similar to the model that Windows NT uses today.  The use of a private address space for each Win32–based application ensures that multiple applications can run simultaneously without interfering with each other or the operating system itself.  The Chicago operating system provides smooth, preemptive multitasking and protected virtual memory, because Chicago is based on a re-architected 32-bit protected-mode kernel and a 32-bit protected-mode driver model.


User Benefits of Using Win32-based Applications


Running 32-bit applications under Chicago provides the following improvements from an end-user perspective:


Background multitasking for running multiple applications that is smoother because of Chicago’s preemptive multitasking architecture


Overall system performance improvements due to 32-bit operating system components


Robustness and system reliability improvements due to 32-bit memory protection and separate message queues


New applications functionality because of Win32 and other operating system services


·	File manipulation that is easier because of Chicago’s long file name support


OLE 2.0 Functionality


Users are getting and using more applications per PC than ever before.  In 1992, InfoCorp reported the average number of applications purchased per desktop running the Windows operating system increased to more than 7 programs, up from an average of 3.4 programs for customers using the MS-DOS�SYMBOL 210 \f "Symbol"� operating system in 1986.  People are not just acquiring more applications, they are using them together.  Research shows that users cite the ability to move and share information among applications as the most important reason for using windows applications.  


Users who learn one Windows application find it easy to learn a second or third.  So, as users access several applications in the course of creating a compound document, they’ll feel comfortable with those applications.


The Solution for Application Integration


Object Linking and Embedding (OLE) 2.0 is a mechanism that allows applications to interoperate more effectively, thereby allowing users to work more productively.  Users of OLE 2.0 applications create and manage compound documents.  These are documents which seamlessly incorporate data, or objects, of different formats.  Sound clips, spreadsheets, text, bitmaps are some examples of objects commonly found in compound documents.  Each object is created and maintained by its server application.  But through the use of OLE 2.0, the services of the different server applications are integrated.  Users feel as if a single application, with all the functionality of each of the server applications, is being used.  Users of OLE 2.0 enabled applications don’t need to be concerned with managing and switching between the various server applications; they focus solely on the compound document and the task being performed OLE 2.0-based features.


Features of OLE 2.0


With OLE 2.0, Microsoft Chicago increases the degree of application integration available to any applications which take advantage of the services.  This gives users tangible benefits, allowing them to share data and functionality across applications, and to combine them as they please.  Because OLE 2.0 is based on an open industry-standard, users can extend their applications with additional third-party products, further expanding their choice and flexibility.


OLE 2.0 provides the following features to allow users to easily integrate information into multiple applications:


Cross-application drag-and-drop  


Users can drag-and-drop graphs, tables, and pictures directly onto slides, worksheets, and documents to mix text, data, and graphics into compound documents.  Using drag-and-drop is faster and more intuitive than using the Clipboard to cut and paste.


Visual editing


With visual editing, the user can double-click an object to directly edit it while remaining in the original document.  For instance, double-click an embedded Microsoft Excel worksheet in a Word document, and the Microsoft Excel menus and toolbars automatically appear within the context of Word.  Unlike OLE 1.0, the user is not launched into a separate Microsoft Excel window to work on the spreadsheet data.


Drag-and-Drop


Drag-and-drop is a new and more intuitive way to move data between applications.  The most widely used way to transfer data between applications has been to use the Clipboard.  But this involves multiple steps; namely using the Copy operation, moving to the destination application, and using the Paste command.  A more effective way to move information—drag-and-drop—already exists within applications and, with OLE 2.0, it now works between applications, too.  The user simply selects an object in one application, drags it to its destination in another application and drops it into place.  Objects also can be dragged over the desktop to system resource icons such as printers and mailboxes, making it faster and easier to send, print, or share files.


Visual Editing


Visual editing makes revising a compound document faster, easier, and more intuitive.  For example, a Microsoft Excel worksheet that’s contained within a Word document (see Figure 96 below), can be double-clicked by the user.  The user then is able to interact with the Microsoft Excel worksheet right there, without switching to a different application or window.


� EMBED Word.Picture.6  ���


Figure � SEQ Figure \* ARABIC �13�.  Sample OLE 2 Spreadsheet Object Embedded in a Word Processing Document


The menus and toolbars necessary to interact with the Microsoft Excel spreadsheet temporarily replace the existing menus and controls of Word.  Microsoft Excel, the application that is needed to edit or modify the spreadsheet, partially “takes over” the Word document window (see Figure 97 below).  When the user wants to work on the word processing portion of the document, the focus returns to Word, and the original Word menus and controls are restored.


� EMBED Word.Picture.6  ���


Figure � SEQ Figure \* ARABIC �14�.  Activating OLE 2 Object Changes Menu Context


The advantage of visual editing is even greater for example, when users create compound Word documents including large numbers of objects created by different applications, such as Microsoft Excel worksheets and charts, PowerPoint graphics, sound and video clips, and so on.  Instead of switching back and forth among different windows to update the objects, the user is presented with a single document window in Word, providing a single location for editing and other interactions with the data.  Visual editing offers users a more “document-centric” approach, putting the primary focus on the creation and manipulation of information rather than on the operation of the environment and its applications.


Windows User Interface Style Guideline 4.0


As in previous version of Windows, one of the reasons why applications are easy to learn is the fact that they look and act alike.  With Chicago, Microsoft has taken great steps to improve the basic common controls that all applications can share.  These controls have evolved based on user feedback and extensive usability testing here at Microsoft.  Applications that use these controls provide the users with commonality and improved features—such as being able to create new folders in the Save As dialog box—without having to switch to the Explorer or File Manager.


�


Figure � SEQ Figure \* ARABIC �15�.  Save As Common Dialog


In the new Printer Properties dialog you can see examples of some of the new controls with make access to features even easier for users.  At the top of the dialog you can see tabs for “Paper,” “Device Options,” Graphics,” and, in the case of the printer shown in Figure 99, “Postscript.”  Clicking any tab presents the user with properties for that particular area.  Another new control available to all applications is the Spin Control next to the number of Copies.


�


Figure � SEQ Figure \* ARABIC �16�.  Sample Tabbed Dialog Box Property Sheet


The new Open Dialog allows the user to see long filenames, and navigate the entire PC, and connected network to look for files to open.


�  


Figure � SEQ Figure \* ARABIC �17�.  Open Common Dialog


The new Open dialog also uses Tree Lists to allow the user to navigate through the hierarchy of the hard disks attached to the computer and through the network to which the computer is connected.


�


Figure � SEQ Figure \* ARABIC �18�.  Open Common Dialog Provides Easy Access to Network Resources


Figure 102 shows another new control that makes viewing and accessing hierarchical information even easier. This is a tree list control found in the property sheet for the Device Manager in the System section of Control Panel.  As users expand and collapse the tree, they can see information relevant to their topic of choice.
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Figure � SEQ Figure \* ARABIC �19�.  Sample Tree List Control


Applications no longer have to include their own custom slider controls.  Figure 103 shows the new common slider control included in Chicago.
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Figure � SEQ Figure \* ARABIC �20�.  Sample Slider Control


There are many new common controls, tool bar, status bar, column heading, tabs, slider, progress indicator, rich text control, list view, tree view...  and much more.  Great Chicago applications will use these new controls to make the users access consistent across applications and make the entire system much easier to use.


Support for Plug and Play Events


Applications that provide Plug and Play event awareness help users by seamlessly adapting to hardware configuration changes. Users will reap two key benefits:


Applications automatically recognize and respond to hardware changes


Consider this scenario: Chicago’s desktop Control Panel recognizes changes in the video resolution and configures the computer accordingly.  Now suppose a user who has a mobile PC installed in a docking station and who is using an external monitor running in 1024 x 768 resolution mode.  When the user undocks the PC, the desktop Control Panel recognizes this action and seamlessly switches resolution for the mobile PC to 640 x 480.  When this change occurs, Plug and Play aware applications will resize their windows and toolbars accordingly.  The user doesn’t have to do a thing; it’s all automatic.


Here’s another scenario: Suppose you were using a mobile PC to work on a document.  One of the most critical situations you could find yourself in is running out of battery power.  With Chicago, your computer sends a message to all the active Plug and Play aware applications, telling them to shut down and save your data because the power is going off in a few minutes.


Applications warn users about open network files when hot-undocking their computers


Suppose that you have a PCMCIA network card installed in your laptop computer, and you are leaving the office.  As you leave the office, you switch PCMCIA cards and install your modem for remote access.  With Plug and Play, you don’t have to fuss with software configuration—you’re set. Chicago simply knows that the network has gone away, and that the network card is now replaced by a modem.  A Plug and Play aware Email application also learns this information from the operating system.  It knows that there is no more network connection and it now needs to use the modem to make connections.  The software configurations are automatically made for you.


It should be quite clear that applications which are Plug and Play aware provide seamless adaptation to changes in the hardware configuration.  With applications that are Plug and Play aware, users can focus on their work, not their configuration.


Long Filename Support


As you have seen by now, there is a much improved new shell for Chicago.  But the shell itself is only part of what is really here for users.  Now an application that takes advantage of this new shell support can offer their users long filenames and direct file viewing.  Long filename support means that documents no longer have to be limited to eight characters for names.  They now can have up to 255 characters.  Instead of  “23ISM_JB.doc”, you can name a file “Status report July 23 regarding the ISM project for my boss Jim Bernstein”—a title that really tells you what the document is about.  Applications that support the Viewer capabilities in Chicago provide users with a quick and easy way to view their documents directly from the shell without launching the application.
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Figure � SEQ Figure \* ARABIC �21�.  Chicago Applications Support Long Filenames


Consistent Setup Guidelines


In the past users have generally had an easy way to setup their new applications, but removing these applications from their hard disks was not so simple.  Most Windows 3.1 users eventually ended up with all kinds of files on their systems which were never used because they belonged to some previously-deleted application.  And since many applications use the same library files, with Windows 3.1 it was quite common to have several copies of a files installed in different places on the hard disk, an inefficient use of precious disk space.  Another common problem with Windows 3.1 is “files, files, files, everywhere”—applications put files in their own directory, in the Windows directory, in the System directory, in the root, you name it.  This creates a real mess when trying to keep track of what’s where.


The Chicago Software Development Kit (SDK) offers to developers some guidelines for consistent installation locations and uninstall functionality in their applications.  Common libraries can be shared by applications thereby reducing the amount of disk space consumed by duplication.  The guidelines also set standards for where developers should put all their files on the hard disk.  No more “files, files everywhere” syndrome.  These guidelines provide a much easier, powerful, and compatible structure for users.  Setup programs that follow the guidelines will all operate similarly, use consistent naming conventions, and offer the same setup options—thus reducing the learning curve for users, and improved manageability and support for corporations allowing for increased efficiency in remote administration installed software.


�
Chicago Questions and Answers


May 1994


Microsoft is continually enhancing its Windows operating system product line to deliver easy to use, yet powerful products that exploit the latest advances in microcomputer hardware technology.  There is a great deal of interest in and speculation about the “Chicago” project, the technology development effort which will deliver the next major release of Windows for the mainstream desktop and portable PC.  The purpose of these information is to address the most common questions that customers have voiced about Chicago.


What is Chicago?


�symbol 110 \f "Wingdings" \s 8 \h��	What is Chicago and how does it compare to the Microsoft�symbol 210 \f "Symbol"�� Windows�symbol 212 \f "Symbol"�� 3.1, Windows�symbol 212 \f "Symbol"�� for Workgroups and Windows NT�symbol 212 \f "Symbol"�� operating systems?


“Chicago” is the code name for a development project that will produce the successor to Windows 3.x and Windows for Workgroups 3.x.  The Chicago project encompasses multiple technologies that will make everything customers want to do on mainstream PCs running Windows even easier.  Chicago will deliver faster multitasking performance and will provide the highest level of compatibility with the applications and devices customers use today.  Chicago will be the right choice for customers who primarily want to run business and personal productivity applications, and for use on home computers to run recreational and educational applications.  Windows NT is designed for the most demanding business uses such as developer workstations, or advanced engineering and financial workstations.  Windows NT is the right choice for customers who need the highest level of protection for their data and applications, and scalability to multiprocessor and RISC systems.


�symbol 110 \f "Wingdings" \s 8 \h��	What are the key benefits and features of Chicago?  What features will Chicago not have?


For customers, Chicago will present a major step forward in functionality on mainstream desktop and portable PC platforms by providing a system that is even easier, faster, and more powerful to use, and that is compatible with the applications and devices in which customers have already invested.


Ease of use will be improved through the Plug and Play architecture and an improved, more intuitive user interface.  With the introduction of  Chicago, Windows’ “engine” is being revamped to improve performance and provide smooth, responsive multitasking.  Chicago will be a complete, integrated protected-mode operating system that does not require or use a separate version of MS-DOS.  It implements the Win32�symbol 210 \f "Symbol"�� API and provides preemptive multitasking and multiple threads of execution for 32-bit applications. Chicago will include reliable and open networking support and high-performance, as well as messaging (email and fax) and remote access services.


To be the successor to Windows 3.x and Windows for Workgroups 3.x, Chicago will meet a number of key customer requirements.  First, Chicago will be compatible with most all current applications and drivers for MS-DOS and Windows (shell utilities and file management utilities will need to be revised to be compatible with Chicago’s new components).  When a customer upgrades to Chicago, performance will meet or exceed performance of  Windows 3.1, as long as the customer has an 80386 or higher system with at least 4MB of RAM.  For systems with more memory, performance will be significantly improved over Windows 3.1.  The transition to the new user interface will be easy for existing Windows users, and companies who want to make the transition at their own pace will still be able to run Program Manager and File Manager during the transition period.  The Setup program will provide a very simple safe installation process for end-users, and will provide tools for system administrators to customize the configuration of Chicago.


Chicago will not be processor-independent, nor will it support symmetric multiprocessing systems, nor provide C2-level security.  These features cannot be delivered on the mainstream platform while still meeting the performance, compatibility, and memory targets necessary to create a compelling upgrade for the huge installed base of Windows users.  If these features are important to a customer, Windows NT is the right product to use.


Why Will I Want Chicago?


�symbol 110 \f "Wingdings" \s 8 \h��	Why will individual customers want to upgrade to Chicago?


The sheer quantity of improvements to Windows in Chicago represents a great value for customers— there’s something in the product for everyone.  Top on the list of requested improvements is an easier way to work with the PC.  Chicago’s new user interface will make everything customers do even easier. This is true for the less-experienced person who finds it confusing to manage multiple windows on the screen and difficult to learn different tools for managing programs, files and printers.  It’s also true for the experienced person who craves greater efficiency and flexibility.  


Long filename support is just one of the many usability improvements in Chicago.  But improving ease of use goes beyond fixing problems with Windows—it encompasses the hardware, applications and network as well.  Plug and Play will make hardware setup automatic, and built-in networking will make installing a network as easy as setting up a printer.


The other major improvement customers are asking for is greater efficiency and power.  They want to get their work done faster.  They want to run more than one application or task at the same time so they don’t have to wait for their PC.  They want to use their computer to access files, electronic mail, and public information networks from any location—at work, at home, or on the road.  They want better multimedia, whether for those addictive MS-DOS-based games or for TV-quality video resolution for teleconferencing.  Some of the highlights that address these requests:


Preemptive multitasking.  Chicago can smoothly and responsively multitask 32-bit applications.


Scaleable performance.  Chicago performance increases more rapidly than Windows 3.1 as the amount of RAM increases, due to its high performance 32-bit architecture.


Support for 32-bit applications.  Chicago’s support for the Win32 API means that customers can look forward to a new generation of easier, faster, and more reliable applications.


Increased reliability.  Chicago increases protection for existing MS-DOS and Windows applications, and provides the highest level of protection for new 32-bit Windows applications.


Faster printing.  Chicago’s new 32-bit printing subsystem means a lot less time waiting for print jobs to finish and better system response when jobs are printing in the background.


Better multimedia.  Just as Windows 3.1 made sound a part of the system, Chicago now includes video playback support.  The video system and CD-ROM file system (CDFS) will provide high-quality output for multimedia applications.


More memory for MS-DOS applications.  Chicago’s use of protected-mode drivers means customers will have more than 600K free conventional memory in each MS-DOS session—even when they are connected to the network and using a CD-ROM drive and a mouse.


Remote networking.  Chicago provides a remote networking client that enables dial-in to multiple networks (including the Internet) and a remote networking server that lets any Chicago PC act as a secure, single-line dial-in network gateway.


�symbol 110 \f "Wingdings" \s 8 \h��	Why will companies want to upgrade to Chicago?


MIS organizations will want to upgrade to Chicago both for all the benefits that Chicago provides their end-users, and because Chicago will reduce support costs and increase control over the desktop.  The popularity of Windows created a number of security, reliability and management problems that consume MIS resources.  Chicago will address these problems through the following:


Built-in, robust networking.  Whether you’re running NetWare or Microsoft networks; with NetBEUI, IPX/SPX or TCP/IP; and using NDIS or ODI, Chicago has integrated support for your network client, protocol, and driver.  Additional networks are added easily.  Chicago includes 32-bit clients for both NetWare and Microsoft networks that are fast, reliable, and that require no conventional memory.


Multiple network support.  A Chicago PC can have multiple network clients and transport protocols running simultaneously for heterogeneous connectivity.


System management support.  The Windows Registry provides the foundation for managing the PC.  the Registry holds all the pertinent information about the system—hardware, software, user preferences and privileges—and provides access to its contents over the network through a variety of industry standard interfaces, including SNMP, DMI, and Remote Procedure Call.


User profiles.  Chicago has the ability to present a different configuration depending on who has logged into the PC.  For example, a network administrator can use this capability to prevent Joe User from deleting icons no matter what PC he uses, or to enforce a requirement that everyone in a particular department change their passwords every 90 days.


Network backup agents.  Chicago includes backup agents that work with the leading server-based backup products.


Ship Dates and Packaging Plans


�symbol 110 \f "Wingdings" \s 8 \h��	When will Chicago ship?


Microsoft’s commitment is to ship a great product, and we fully expect to ship by the end of 1994.


�symbol 110 \f "Wingdings" \s 8 \h��	What is Daytona?  When will it ship?  


Daytona is an interim release of Windows NT focused on size and performance improvements plus enhanced connectivity.  Daytona is scheduled to ship during the summer of 1994.


�symbol 110 \f "Wingdings" \s 8 \h��	What different packages will you have for Chicago?


Packaging decisions will be made later in the development cycle based on customer and business needs.


�symbol 110 \f "Wingdings" \s 8 \h��	I keep hearing rumors that Microsoft is working on versions of Chicago for non-Intel microprocessors.  Is this true?


No, Microsoft is not working on versions of Chicago for non-Intel microprocessors.  Windows NT is Microsoft’s portable operating system, and it’s already available on high-end Intel, MIPS�symbol 210 \f "Symbol"��, Alpha, PowerPC, and Clipper�symbol 212 \f "Symbol"�� computers.


�symbol 110 \f "Wingdings" \s 8 \h��	Since the term Chicago is a code name, what will you call the product(s) that you will eventually release?


Decisions about names have not been made.


�symbol 110 \f "Wingdings" \s 8 \h��	What will happen to the MS-DOS product line?


Microsoft will continue to enhance MS-DOS as long as customers require it.  Future versions will be derived from the protected-mode technology developed in the Chicago project.  Current MS-DOS–based applications and drivers will continue to be compatible with new versions of MS-DOS.


Architecture


�symbol 110 \f "Wingdings" \s 8 \h��	Your performance goals sound very ambitious, considering all the functionality you’re adding to Chicago.  How will you achieve those goals?


Chicago will implement new technologies to better manage working set components, optimizing the use of memory on low-end system configurations.  The networking, disk, and paging caches will be fully integrated to scale better as more memory is added to the system.  Protected-mode device drivers will be dynamically loadable to ensure that only immediately-needed drivers are consuming memory.  More components of the base operating system will be pageable.  Great attention will be paid to effective memory page tuning, including hand-tuning source code.


�symbol 110 \f "Wingdings" \s 8 \h��	I’ve heard Chicago described as a 32-bit operating system, yet I’ve also heard that portions of Chicago are implemented with 16-bit code.  Are both these statements correct?


Chicago is a 32-bit preemptive multitasking operating system that implements some 16-bit code to provide compatibility with existing applications.  Chicago’s design deploys 32-bit code wherever it significantly improves performance without sacrificing application compatibility.  It also retains existing 16-bit code where it is required to maintain compatibility or where 32-bit code would increase memory requirements without significantly improving performance.  All of Chicago’s I/O subsystems and device drivers (such as networking and file systems) are fully 32-bit, as are all the memory management and scheduling components (including the kernel and virtual memory manager).  Many functions provided by the Graphics Device Interface (GDI) have been moved to 32-bit code, including the spooler and printing subsystem, the rasterizer, and the drawing operations performed by the graphics “DIBengine.”  Much of the window management code (User) remains 16-bit to retain application compatibility.


User Interface


�symbol 110 \f "Wingdings" \s 8 \h��	How will the new user interface make the PC easier to use?


The goal for the user interface for future versions of Windows is to make computers easy  to use for all people, in order to expand the PC market to new users and new kinds of uses.  Providing ease of use means that inexperienced users will find the user interface easy to learn and experienced user will find it more efficient and customizable.  Chicago’s user interface design will achieve these goals through the most extensive usability testing effort ever (thousands of hours of laboratory testing with hundreds of users of all levels of experience) and through feedback from various sources, including testing at customer sites, reviews with Windows training experts, audits by user interface consultants, feedback from focus groups, and analysis of product support calls.


Inexperienced PC users face a number of obstacles to using their PC today.  Procedures which more experienced users take for granted, such as double-clicking with the mouse, are not intuitive.  Managing multiple windows on a screen can be confusing, especially when some windows may completely cover others, or when clicking on a specific part of the window can cause it to apparently disappear, even though it is still present as a “minimized” window.  Organization of files into hierarchies can make it difficult for inexperienced users to find information, and the restrictions of the 8.3 naming convention limit the amount of descriptive information that can be attached to a filename.  Many people don’t take full advantage of the capability to task-switch between different applications because the procedure for task-switching is not easy to discover.


Experienced PC users may find procedures for manipulating information and system resources cumbersome under existing products.  Using different tools to work with different kinds of resources (such as files, programs, printers, and Control Panel settings) is inefficient.  Integrating different kinds of information in a single document means that the user spends more time thinking about how to use different applications and less time on the content of the document itself. The ability to customize the system configuration is too limited for the most experienced users.


Both inexperienced and experienced users will find that the changes being made to the Windows interface in Chicago make Windows even easier to learn and use.  The system “Taskbar” will make all the functions that most users ever need accessible with a single click of a button.  The Taskbar will show all open windows, and make it much easier to switch between windows by just clicking on a button representing that window.  Instead of mastering different kinds of tools (Program Manager, File Manager, Print Manager, Control Panel) to work with different resources on their computers, users of Chicago will be able to browse for and access all resources in a consistent fashion with a single tool.  All resources in the system will have “property sheets” which present a tabbed notebook-style interface settings that can be directly changed.  The implementation of OLE 2.0 in the system—which provides direct drag-and-drop manipulation of data throughout the user interface—will make working with documents easier and more intuitive.


�symbol 110 \f "Wingdings" \s 8 \h��	Won’t a new user interface mean a lot of retraining for current Windows users?


The Chicago user interface is being designed to make people who are comfortable with the Windows 3.x interface immediately productive.  Chicago’s smart setup technology will use the current system settings to present an initial configuration that is familiar for the current Windows user. For corporate customers and individuals who want to move more gradually to the new user interface, Chicago will enable them to continue running Program Manager and File Manager while they become more familiar with the new user interface features.


Plug and Play


�symbol 110 \f "Wingdings" \s 8 \h��	What is Plug and Play?  What benefits does Plug and Play provide?


Plug and Play is a technology jointly developed by PC product vendors that will dramatically improve the integration of PC hardware and software.  Plug and Play is a general framework that advances the state of the PC architecture by defining how the software communicates with any device connected to the PC.


With a Plug and Play PC, a user can easily install or connect Plug and Play devices to the system, letting the system automatically allocate hardware resources with no user intervention.  For example, by simply plugging in a CD-ROM and sound card, a desktop PC can be easily turned into a multimedia playback system.  The user simply plugs in the components, turns on the PC, and “plays” a video clip.


Plug and Play also enables new system designs that can be dynamically reconfigured.  For example, imagine a docking station that enables you to remove the portable system while it is still running so that you can take it to a meeting, and the system automatically reconfigures to work with a lower-resolution display and adjusts for the absence of the network card and large disk drive.  Or imagine an infrared (IR)-enabled subnotebook that automatically recognizes, installs, and configures an IR-enabled printer when you walk into the printer room, so your applications are ready to print to that printer immediately.


Plug and Play will also reduce costs for customers because it will save development and support costs for the product manufacturer.  Today, as many as 50 percent of support calls received by operating system and device manufacturers are related to installation and configuration of devices.  In addition, device driver development is simplified with Plug and Play because device manufacturers can write one driver that works across multiple bus types using the universal driver model specified by the Plug and Play architecture.  Today, device manufacturers have to include bus-specific code in each of their drivers.  With Plug and Play, specific bus configuration data is contained in “bus drivers.”  Also, operating system preinstallation and configuration are simplified for OEMs because Plug and Play devices will automatically install and configure during Setup.


�symbol 110 \f "Wingdings" \s 8 \h��	Will Plug and Play devices work with my current system or will I need a new system?  What benefits will I receive when I purchase a Plug and Play device with my current system after I have installed Chicago on my system?


Plug and Play devices will provide complete backward compatibility to work with systems that were not designed according to the Plug and Play specification and may not be running a Plug and Play operating system like Chicago.


When you purchase a Plug and Play device for a legacy system running Chicago, you will be able to benefit from the automatic installation features of Plug and Play add-on devices.  To take advantage of the dynamic configuration features of Plug and Play (as described above in the example about Plug and Play docking systems), you must purchase a system which has a Plug and Play BIOS as well as Plug and Play devices and operating system.


Win32 API Support


�symbol 110 \f "Wingdings" \s 8 \h��	I’ve heard that Chicago implements a 32-bit API.  Is that API different from the 32-bit API implemented on Windows NT?


There is only one 32-bit Windows API, called Win32, with different levels of functionality implemented on Windows 3.1, Chicago, and Windows NT.  Chicago implements a large subset of the functionality of the Win32 API offered on Windows NT, and extends the Win32 API in some areas.  These extensions will be delivered on Windows NT shortly after the release of Chicago.


�symbol 110 \f "Wingdings" \s 8 \h��	If there are different implementations of the Win32 API available on different platforms in the Microsoft operating system product line, does that mean software developers will need different versions of their applications for Windows and Windows NT?


No.  By following some simple guidelines, software developers can develop a single executable file that runs on Windows 3.x, Chicago, and Windows NT.  At the recent Win32 Professional Developers’ Conference, 32-bit applications from third-party developers were demonstrated running across the entire Windows family.  In addition, Microsoft has provided in-depth technical sessions to explain the proper way to design applications for all 32-bit Windows platforms and supplied tools in the Win32 SDK to help make such development easier.  


Availability of Applications for Chicago


�symbol 110 \f "Wingdings" \s 8 \h��	When will applications that exploit Chicago be available?  Won’t that take a long time?


Software developers who are developing 32-bit applications for Windows 3.1 and Windows NT using the guidelines provided by Microsoft will have applications that are able to run on Chicago as soon as Chicago ships.  There are already hundreds of 32-bit Windows applications available, with more being released every day.  Many of the leading industry software vendors have already begun development of 32-bit applications for Chicago.  Other ISVs will wait until Chicago ships to release 32-bit applications.  Usually, those applications finish final testing and ship within 90 days of the operating system ship date.


Networking


�symbol 110 \f "Wingdings" \s 8 \h��	Will I need new networking software to connect Chicago to my network server?


No. Chicago will continue to run existing real-mode networking components while enhancing the 32-bit protected-mode networking components first delivered with Windows for Workgroups.


�symbol 110 \f "Wingdings" \s 8 \h��	What improvements will Chicago’s networking support offer over Windows for Workgroups 3.11?


Chicago will enhance the open, flexible, high-performance 32-bit networking architecture offered today with Windows for Workgroups 3.11 that enables customers to mix and match networking components.  Chicago will support NDIS 2.x, 3.x and ODI drivers, and will provide 32-bit NetBEUI, IPX/SPX, and TCP/IP protocols.  Redirectors for SMB and NCP-based networks will be included.  In addition, Chicago’s new multiple-provider interface will make it possible for the user to view, browse, and connect to multiple networks in a consistent fashion.


�symbol 110 \f "Wingdings" \s 8 \h��	Are you working with Novell on NetWare�symbol 210 \f "Symbol"�� support?


Microsoft is developing a 32-bit NCP Redirector that is seamlessly integrated with the Chicago user interface, and is encouraging Novell to do the same.  Microsoft has offered Novell access to information and assistance to write a Chicago redirector.  Novell engineers attended the Win32 Professional Developers’ Conference and have been provided access to the Preliminary Developer’s Kit for Chicago.  


With this approach, customers should be able to choose from multiple sources for reliable, high-performance NetWare client software when Chicago is released.


�symbol 110 \f "Wingdings" \s 8 \h��	Will there be a Chicago server?


Chicago will not provide a separate “server” product such as Windows NT Advanced Server.  For most server applications, and in the sense that most people ask about a “server product,” Windows NT Advanced Server is the Microsoft server product.  


Chicago will continue to improve upon the peer server capabilities offered in Windows for Workgroups by offering additional features for remote installation, control, and administration.  These features will make Chicago an even better product for an easy-to-use file- and print-sharing LAN that is ideally suited  for a small-business, a small-department, or a remote office.


�symbol 110 \f "Wingdings" \s 8 \h��	Can Chicago serve as an Internet client?


Yes.  All the networking support you need to connect to the Internet is built into Chicago.  Chicago includes a fast, robust 32-bit TCP/IP stack (TCP/IP is the language used by the Internet) and PPP, or “dial-in” support. Chicago is Internet-ready, whether you dial into a commercial Internet provider or you have access to the Internet via your corporate network.  In addition, Chicago supports the large number of public domain tools used to connect to the Internet—such as Mosaic, WinWAIS and WinGopher—through the Windows Sockets programming interface.  Chicago also includes utilities to help customers take advantage of the Internet, such as telnet and ftp.


Systems Management


�symbol 110 \f "Wingdings" \s 8 \h��	What changes are you making in Chicago to make the operating system more manageable?


A primary goal for the Chicago project is to make Windows less expensive to deploy in an organization.  Numerous studies have shown that the majority of the costs of owning a PC are in the costs of managing the PC.  This includes installation, configuration, and maintenance of hardware and software, and MIS support for users.  Chicago will provide an architecture for the delivery of tools that will make it easier for system administrators to install, configure, monitor, maintain, and troubleshoot their Windows-based desktops.


The foundation for a desktop management infrastructure is a store of data about the resources which require management.  The Windows System Registry will provide a single database for information about the system, its hardware devices, its software applications, and all user-specific settings.  Desktop management applications will be able to retrieve the information they require through an open interface of Registry API’s.  Access to this information will be protected with a “pass-through “ implementation of a user-level security model, thus making management easier for the system administrator.  Resource information will be accessible over the network using industry-standard Remote Procedure Call (RPC) technology.  


�symbol 110 \f "Wingdings" \s 8 \h��	What specific desktop management features will Chicago enable?


Implementation of the desktop management architecture (described above) will enable Microsoft and third-party developers to deliver the functionality needed for managing the desktop.  This includes support for hardware inventory monitoring, system software distribution, desktop and user configuration management, desktop backup and restoration, application software distribution, application use metering and licensing, and network and user problem diagnosis.


Hardware installation and configuration will be made much easier and less costly with the implementation of the Plug and Play architecture in devices and systems.  The Windows Registry will provide data about hardware resources which can be accessed by third-party vendors to provide inventory management solutions. 


The Chicago operating system itself can be set up from a network server and can be configured at the desktop to run locally or across the network.  In each case, the administrator can establish a specific configuration for the installation, controlling which features are installed and which features can be accessed or altered by the end-user.  Chicago will require only a floppy drive to start up, and paging of components to a swapfile on the network can be disabled to minimize network traffic.  


Once Chicago is installed, administrators will be able to centrally configure desktop settings such as file and printer sharing, network access, and passwords.  By running peer services, administrators can remotely monitor Chicago desktops to determine what resources are shared, what connections have been made, and what files are being used.  Chicago enhances the security provided by Windows for Workgroups to include user-level security.  To enable users to access their personal groups, applications, and data from any system on the network, Chicago will provide user profiles.  These profiles will be centrally stored, accessed when the user logs in to a Chicago system, and used to install the appropriate configuration for that user.


Application software distribution solutions will be facilitated with the inclusion of a backup agent and peer server at each Windows desktop which can be used to download files from a server to the desktop.  Future versions of Windows will provide support for the Licensing Services API to enable more effective application usage metering and licensing solutions for the desktop.


Chicago will provide a network diagnostic utility that will graphically display network traffic information for diagnosis by the network administrator.  This information can be exported to products which provide additional network troubleshooting analysis.  End-user problems will be easier to diagnose with a tool for remotely viewing the contents of the system Registry to identify installed hardware and software settings. Chicago also provides a “fail-safe boot” capability which will get a minimal system configuration up and running so a support professional can use the above configuration tools to analyze problems.


Mobile Computing


�symbol 110 \f "Wingdings" \s 8 \h��	What improvements will Chicago offer for people who use a mobile or remote computer?


Chicago will provide great support for mobile form-factor devices and will make it easy for end-users to access the resources on their desktop systems when they are away from the office. The implementation of Plug and Play in Chicago will support insertion and removal of devices such as PCMCIA cards while the operating system is running.  It will also support automatic reconfiguration of dockable computers when they are inserted or removed from the docking station, without rebooting the system.  An enhanced version of Advanced Power Management (APM) will further extend battery life. The services provided by Windows for Pen Computing will be enhanced and incorporated into Chicago to include basic inking and rendering support.


A special focus will be on remote networking.  Any Chicago PC will be able to serve as a Remote Access dial-up server or a remote client for Windows NT Advanced Server, Novell NetWare server, or Chicago peer server.  The same technology will be used for serial cable and infrared connections between PCs. The Remote Access architecture will be integrated with the Chicago networking architecture by using the same network protocols and advanced security features.  Remote Access will support wireless devices and allow application developers to make their applications “slow-link aware” to improve the user experience when working on a remote system via modem rather than on a high-bandwidth network.  Furthermore, Chicago will provide a simple form of file synchronization and APIs for applications to access the file synchronization services to merge changes when both the source document and copy have been modified.  Remote email and Microsoft at Work�symbol 212 \f "Symbol"�� Fax capability will also be included.


�symbol 110 \f "Wingdings" \s 8 \h��	How are Chicago’s remote client capabilities different from Windows for Workgroups?


Windows for Workgroups can remotely connect point to point (that is, from client to server) only with a Windows NT server.  Chicago can connect not only to a Windows NT Remote Access Server but also to NetWare servers running NetWare Connect, other Chicago PCs, and network devices like a Shiva Netmodem (by using the PPP support in Chicago Remote Access).  Chicago’s Remote Access architecture is open and extensible to enable third parties to provide additional capabilities, such as enhanced security modules.


The information contained in this document represents the current view of Microsoft Corporation on the issues discussed as of the date of publication.  Because Microsoft must respond to changing market conditions, it should not be interpreted to be a commitment on the part of Microsoft, and Microsoft cannot guarantee the accuracy of any information presented after the date of publication.
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simplified interface, 35


table of contents, 35


What's this?, 36


HyperTerminal, 191


—I—


I/O Supervisor (IOS)


described, 70


IDE disk drives


support for alternate IDE controller, 115


support for IDE CD-ROM drives, 115


support for large drives, 115


IFS. See File system


Image Color Matching (ICM), 171


benefits to users, 171


Info Center


a quick tour, 212


capabilities within, 209


combination of drivers supported, 211


common address book, 210


components of, 209


described, 208


information stores, 213


MAPI drivers, 211


OLE 2.0, 214


open architecture, 210


personal information store, 210


vendors writing MAPI drivers, 211


INI files


problems under Windows 3.1, 78


still used by Win16-based applications, 79


system switch simplification, 79


International Language Support, 243


benefits for developers, 244


benefits for users, 243


date and time formats, 246


international language issues, 245


localization of Chicago, 245


multilingual content support, 248


sorting and searching support, 247


summary of improvements over Windows 3.1, 243


support for different national chracter sets, 248


Win32 NLS APIs, 252


interrupt latency


solution for communications problems, 181


IPX/SPX


protocol support in Chicago, 144


support for Windows Sockets, 144


—L—


Linear memory addressing


described, 76


Local reboot


improved effectiveness for Win32-based applications, 90


in Chicago, 83


terminating hung applications, 84


Long file name support


in file system, 71


maximum size of file names, 71


on networks, 147


Long file names


documentation for developers, 72


extensions to the MS-DOS FAT file system, 71


no reformatting necessary, 71


sample MS-DOS directory listing, 72


support for 8.3 MS-DOS names, 71


support for existing disk management utilities, 72


supported on diskettes, 72


usability benefits, 33


—M—


MAPI 1.0


described, 210


Master key. See Security


Memory


zero conventional footprint, 94


Microsoft Network Peer Services


auditing of events, 143


remote administration of, 143


share-level security, 143


user-level security, 143


Mini-port driver


compatibility with Windows NT, 70


described, 70


support for SCSI devices, 70


Mobile computing, 193


Chicago framework for, 193


deferred printing support, 205


docking support, 202


document viewers, 202


dynamic networking, 204


file synchronization, 199


flexible video resolution support, 205


local connections, 199


Messaging API (MAPI), 200


Microsoft At Work Fax, 201


password management, 202


PCMCIA support, 204


point devices support, 205


power management, 204


remote network access, 129, 195


support for deferred printing, 171


TAPI, 198


Unimodem, 198


user profiles, 201


vision of Chicago mobile computing, 193


Modem support


benefits of configuration in Chicago, 186


centralized setup and configuration, 186


Plug and Play, 187


Modems support


Plug and Play, 190


Mouse


right-clicking, 43


Mouse device support, 122


Control Panel enhancements, 122


driver support for windowed and full-screen MS-DOS application, 122


protect-mode virtual device driver, 122


summary of improvements over Windows 3.1, 122


MSCDEX


taken over by CDFS driver, 69


MS-DOS


32-bit protect-mode device drivers, 94


Int 21h, 67


MS-DOS Command Prompt


new and enhanced commands, 102


support for long file names, 103


support for UNC pathnames, 101


MS-DOS-based applications


better cleanup after termination, 86


better defaults for running, 97


graphic-intensive applications, 96


hardware-intensive, 95


improved compatibility, 95


improved memory protection, 96


improved protection for virtual machines, 86


improvements made to run, 95


local VM environment settings, 101


PIF editor in Windows 3.1, 97


preemptively multitasked, 62


property sheets for, 97


run in separate VMs, 62


single MS-DOS application mode, 95


summary of improvements over Windows 3.1 for running, 93


support for VGA graphics mode, 96


system protection, 62


terminating gracefully, 100


toolbar in MS-DOS window, 99


user-scalable MS-DOS window, 99


Multimedia


32-bit digital video playback, 225


architecture discussion, 231


autoplay, 221


benefits for consumers, 219


benefits for developers, 220


benefits for hardware makers, 220


benefits from multitasking and threads, 226


build-in joystick support, 225


built-in support for digital video, 222


CreateDIBSection, 224


end of dancing postage stamp era, 219


game support, 223


growth of PC market in 1993, 217


history, 218


MIDI, 222


MPEG support, 227


opportunities for IHVs and OEMs, 229


Plug and Play support, 220


polymessage MIDI support, 228


recommendations to OEMs, 229


routing data through Windows, 233


sound compression, 227


support for DCI, 231


support for fast CD-ROMs, 227


Video for Windows, 218


WinG, 224


Multiple users on the same PC, 155


Multiprocessors, support for. See Windows NT


Multitasking


cooperative, 54


described, 54


preemptive, 54


Multithreading


Win32-based applications, 54


—N—


NDIS 3.1


stack components, 136


NetBEUI, 146


NetWare connectivity


solution for MIS problems, 7


NetWatcher, 131, 165


Network


tool in Control Panel, 34


Network management, 164


NetWatcher, 165


tools, 164


Network Neighborhood


browsing networks is easy, 33


icon in the Chicago UI, 33


Network provider interface. See Networking


Network redirectors


support in file system for using multiple, 67


Networking


32-bit Microsoft client, 141


32-bit SMB interoperability, 142


as easy as "point and click", 128


built-in, 5


Chicago networking architecture, 132


compatible with existing networks, 143


consistent browsing across multiple providers, 128


dynamic networking for mobile computing, 204


integration with Novell NetWare, 137. See Novell NetWare


interprocess communications interfaces, 146


managing network resources, 164


Microsoft Network integration, 141


Microsoft Network Peer Services, 142


mobile computing support, 128


modular, open design, 132


multiple protocol support, 132


NDIS 3.1, 136


Network Neighborhood, 128


network provider interface (NPI), 133


pass-through security, 139


Plug and Play enabled, 132


printing improvements, 175


protocol support, 144


server-based backup, 164


summary of improvements over Windows 3.1, 125


system login, 134


system management support, 129


well-connected client operating system, 127


Novell NetWare


32-bit protect-mode Microsoft Client for NetWare, 126


bindery support, 138


client support, 137


command-line utilities, 141


file and printer sharing for NetWare, 127, 138


improved performance with Chicago client, 138


integration in Chicago, 137


IPX/SPX interoperability, 144


login scripts, 138


Microsoft Print Server for NetWare, 140


NetWare 4.x support, 141


NetWare API support, 141


network login, 134


remote network access, 151


RIPL support, 155


support for diskless workstations, 141


support for long file names, 147


support for NetWare login scripts, 127


support in the Network Neighborhood, 128


—O—


OLE


more document centric, 36


—P—


Performance


compared to Windows 3.1, 4


evaluating in Chicago, 14


Performance Monitor, 131


Performance monitoring, 163


Plug and Play


benefits with Chicago, 110


benefits with legacy hardware, 108


communications support, 180


described, 105


dynamic operating environment, 109


examples of Plug and Play printers, 177


installation and configuration with no user intervention, 108


modem devices, 187


networking support, 128


new PC features, 108


PCMCIA support, 107


printer detection, 173, 176


problems with PCs today, 105


reduced PC support costs, 107


requirements for mobile computing, 106


solution to PC configuration problems, 107


support for communications devices, 190


support for multimedia devices, 220


support in Setup, 237


Port driver


described, 70


Printers folder


described, 48


Printing, 167


32-bit preemptive spooler, 168


32-bit print subsystem, 168


configuring a printer, 174


enhanced metafile (EMF) spooling, 169


local or remote print job management, 175


managing print jobs, 174


Microsoft Print Server for NetWare, 140


network printing support, 147


performance improvements in Chicago, 170


Plug and Play printer detection, 173, 176


Printers folder, 172


printing from MS-DOS-based applications, 170


support for "point and print" network printing, 173


support for deferred printing, 171


Programs


launching from the Start button, 29


Property sheets


explained, 42


—R—


Real-mode mapper


protect-mode to real-mode mapping, 71


provides compatibility with MS-DOS disk device drivers, 71


Registry


DAT files, 79


defined, 77


dynamic keys, 155


policies, 130


registry editor, 131


registry tools, 160


remote access to configuration information, 80


role in Plug and Play support, 80


role in systems management, 154


solution to INI file problems, 78


system management support, 130


Win32 API support, 156


Remote administration


managing print jobs, 175


Remote administration of Chicago PC, 150


Remote network access


gateway support, 151


RISC, support for. See Windows NT


RMM. See Real-mode mapper


Robustness


better cleanup after virtual machine terminates, 86


debugging support in Chicago SDK, 87


for MS-DOS-based applications, 85


for Win16-based applications, 86


for Win32-based applications, 88


improvements in Windows 3.1 over Windows 3.0, 83


local reboot. See Local reboot


parameter validation for Win16-based applications, 87


per-thread state tracking, 85


summary of improvements in Chicago, 83


virtual device driver parameter validation, 85


virtual device driver thread cleanup, 84


RPC, 147


—S—


SCSI


support described, 70


support from block I/O subsystem, 70


SCSI disk devices


32-bit ASPI drivers, 116


ASPI/CAM compatibility, 116


compatible with Windows NT mini-port drivers, 116


popular SCSI controllers supported, 115


Security


master key for unified logon, 148


network login, 134


network security discussion, 147


pass-through security, 139, 150


support for user-level priveleges, 139


user-level security, 149


Settings


accessing from the Start button, 29


Setup, 235


built-in verification of system files, 240


GUI-based, 236


improved hardware detection, 237


modular architecture, 236


smart recovery mechanism, 239


summary of improvements over Windows 3.1, 235


upgrading from Windows 3.1 or Windows for Workgroups 3.11, 241


Shortcuts


deleting does not delete object, 41


described, 40


embedding in applications, 41


in the Programs folder, 41


on the desktop, 41


tracking of renames, 41


using, 40


SNMP


agent support in Chicago, 130


MIB support, 130


support for network management, 164


Structured exception handling


defined, 90


System Management


Admin Configuration tool, 160


System policies, 158


default settings, 159


System Policy Editor, 131


System Resources


32-bit heaps in Chicago, 75


described, 74


improvements in GDI, 75


improvements in USER, 76


improvements made in Chicago, 75


in Windows 3.1, 74


percentage of, 75


Systems Management


DMI agent, 130


management tools, 130


managing desktops, 162


managing user configurations, 157


policies, 130


registry-based, 130


remote administration, 150


role of server, 161


SNMP agent, 130


SNMP MIB support, 130


system policies, 158


user profiles, 157


—T—


TAPI, 181, 184


configuring telephony services, 189


functionality supported, 185


interfaces layer, 184


role in Windows Open Services Architecture (WOSA), 184


support for arbitrating access to modem or telephone device, 185


Task switching


improvements to "cool switch", 51


Taskbar


customizing the configuration, 30


objective for, 30


task buttons, 30


task switching, 30


TCP/IP, 144


dynamic host configuration protocol (DHCP), 145


OSF DCE Domain Naming Service (DNS), 146


PPP, 195


PPP support, 151


support for Windows Sockets, 145


utility support in Chicago, 144


Windows Internet Naming Service (WINS), 146


Windows NT Advanced Server, 145


Telephony API. See TAPI


Threads


available to Win32-based applications, 54


defined, 54


example usage of, 55


TrueType. See Fonts


—U—


UNC pathnames


obsoletes "mapping" drives, 34


UNIMODEM, 181


Upgrading


safe, hassle-free, 4


Usability testing, 25, 26


User Interface


transition for Windows 3.1 users, 14


User Interface (UI)


improving Windows 3.1, 24


integration of printing functionality, 175


migrating from Windows 3.1, 50


objectives for, 23


Printers folder, 172


the Start button, 28


the Taskbar, 28


using File Manager from Windows 3.1, 50


using Program Manager from Windows 3.1, 50


User profiles, 157


mobile computing support, 201


supported settings, 158


UTC. See Coordinated Universal Time


—V—


VCACHE


described, 68


dynamic caching, 68


helps Chicago scale better than Windows 3.1 or Windows for Workgroups 3.11, 68


improvements from SmartDrive, 68


relationship to VFAT, 68


VCOMM, 182


VFAT


benefits of, 68


described, 68


interaction with block I/O subsystem, 68


Virtual device driver


descibed, 57


Virtual device drivers


benefits under Chicago, 58


graceful cleanup from terminated application, 85


parameter validation, 85


replacement for real-mode MS-DOS device drivers, 58


tracking allocated resources, 84


Virtual memory


simplified configuration, 77


support in Chicago, 76


VxD. See virtual device driver


—W—


Win16-based applications


compatibility maintained in Chicago, 59


compatibility, size, and performance, 59


impact of running in separate VMs, 60


not run in separate VMs, 59


parameter validation, 87


performance, 60


resource tracking, 87


support for running, 59


system protection, 61


Win32


flat/linear address space, 64


Win32-based applications


benefits over Win16-based applications, 63


better local reboot, 90


compatibility with Windows NT, 64


improved robustness, 65, 88


long filename support, 64


memory protection, 65


parameter validation, 88


per-thread resource tracking, 88


preemptive multitasking, 63


private address space, 88


separate message queues, 64, 89


structured exception handling, 90


support for, 63


termination handling, 91


Windows “Chicago”, 1, 265


Windows NT


compatibility with NDIS miniport drivers, 136


multiprocessor support, 11


RISC support, 11


Windows NT "Daytona"


multiple virtual DOS machines (MVDMs), 11


Windows NT Advanced Server


domain login, 134


network integration with, 141


pass-through security in Chicago, 139


remote network access support, 196


support for long file names, 147


user-level security priveleges, 139


Windows NT Server, 9, 173


Windows NT Workstation, 9


Windows Sockets


IPX/SPX support, 144


WINS. See TCP/IP


Wizards


functionality in Chicago, 37


support for installing printers, 173
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