CHAPTER 5


Windows 95 Preload Processes


Transfer to the Target PC


The following describes the actions performed during the transfer process initiated by booting the Preload Boot Floppy (PBF).


The AUTOEXEC.BAT on the PBF checks for the existence of C:\WINDOWS\OPTIONS\PRELOAD.TAG. 


The PRELOAD.EXE tool is then used to determine the status of the hard disk. If the drive is larger than 512 MB, the default is to create a FAT 32 partition. If an /O switch is added to the end of the PRELOAD line in AUTOEXEC.PBF in the WIZARD directory (which becomes the AUTOEXEC.BAT on the Preload Boot Floppy), FAT 16 will be used instead of FAT 32. If the hard disk has no partitions, PRELOAD starts the OFDISK tool to create a single partition, and restarts the system (required). If PRELOAD finds a partitioned but unformatted C drive, it starts the OFORMAT tool, which initializes the system areas of the disk. If the drive is formatted already, no action is taken by PRELOAD. If there are files already on the drive, there is a potential for a invalid preload. The PRELOAD tool can be configured to format always.


Once the target drive is prepared, Windows 95 system files are placed on the drive along with the contents of the PBF:\PRE_IMG directory.


The operator is prompted to remove the PBF disk and to press a key to restart the system. The system is then restarted.


The temporary OS is used to load a network driver and connect to the reference system. FACTONLY.BAT on the Preload Boot Floppy controls these events. It calls TRANSFER.BAT, which overwrites the original AUTOEXEC.BAT during its process.


The TRANSFER.BAT is started to perform the actual transfer of files. TRANSFER checks for the need for a codepage, and loads the codepage if required by using CODEPAGE.BAT (delivered with the OPK).


The resulting configuration is such that a restart of the system initiates the end-user setup. Once started, any interruption is treated as an accidental shutdown, and a Safe-Recovery mode of end-user setup is used on the next restart. To boot the system for testing, use the Audit process described on page � PAGEREF Auditing_Target �55�.


If you use a reference server to create your target PCs, the above process is repeated on each PC.


If you use hard disk duplicating equipment, you can take the target PC hard disk that was created in the above process, replicate the hard disk by using a hard-disk duplicating computer, and then insert the duplicated disk in the target PC. See Chapter 2, “Windows 95 Preinstallation Process,” for information about creating a master disk for duplication.


End-User Site


In all cases except multilingual and dual install systems, PISETUP is not needed. The following list shows all possible steps the PISETUP process could go through at the end-user site. 


The optional steps are controlled by the PISETUP.INF file. For more information on PISETUP.INF, see Chapter 6, “General Customizations for Preloaded Systems.”


PISETUP Steps (for Multilingual and Dual Install Systems)


User turns on computer; AUTOEXEC.BAT starts mini-Windows and PISETUP.EXE.


(optional) Mouse tutorial loads and runs.


If multilingual installation is enabled, the user selects his or her language with the mouse or the arrow keys. All instructions are in that language from that point on except for the multilingual caution and warning screens, where the text can be viewed in any enabled language. The chosen language, however, is controlled only by the first screen. If this screen is disabled, the default language setting in the PISETUP.INF file is used. (default: enabled, only with multilingual option) 


If multilingual is enabled, the multilingual caution screen appears.


Unless disabled by the OEM, the Configuring Your System screen appears.


Multilingual only. The Installing Windows screen appears and PISETUP.EXE calls PATCHW.DLL to perform the binary patching process to convert the English text in all Windows files to the language the user selected on the first screen. A progress bar displays percent completion of this task.


The [GenSingle] or [GenMulti] INF sections of OLANG.INF are processed. If the patch bar was enabled (thus patching occurred), then GenMulti is used; otherwise, GenSingle is used.


Multilingual only. The Analyzing Your Computer screens appears. PISETUP.EXE calls SYSDETMG.DLL to detect legacy hardware on the computer. A progress bar displays percent completion of this task. Multilingual install requires this screen because detection cannot be done before this point. If this page is enabled, then Device Installation must be enabled also.


The Installing Devices screen appears, and PISETUP installs drivers for any devices detected in the previous step, and then processes any items found in the [INFInstall] section of PISETUP.INF. An animation (drum roll) is displayed to indicate activity is occurring. The length of time this screen remains visible depends on the number and complexity of INF sections to process in [INFInstall] and the number of devices detected.


The Finishing Setup screen appears and explains the next step (reboot).


PISETUP transfers the Windows 95 system files to the drive (often redundant, but done for safety), deletes the older operating system (if there is one), and cleans up the AUTOEXEC.BAT and CONFIG.SYS.


The system reboots and Windows 95 loads. If enabled, the mouse tutorial appears. 


If enabled, the regional settings and keyboard pages appear.


The Username/Company name screen appears.


The End User License Agreement screen appears.


The Certificate of Authenticity verification screen appears.


The Start wizard appears.


If the regional settings and keyboard pages are enabled, a dialog box appears informing the user that the system will be rebooted. 


If the regional settings and keyboard pages are not enabled, Windows 95 continues to load.


Windows 95 is started, either through a reboot or by starting WIN.COM directly.


When Windows loads, it may need to perform final configuration of its files. During this time, a bitmap appears, indicating that windows is preparing for its first boot. Otherwise, Windows starts normally.


(optional) Unless adjusted by the OEM, the user is then presented with some final configuration options from the RunOnce queue (including time zone, date/time, printers). There are some required items that appear at this time (group converter), but they require no user input.


The shell (Explorer) is loaded, the LOAD=, RUN=, User-specific Run items, and startup group are run (in that order).


Auditing� XE "Auditing" �/Testing the Target PC


At the end of the OEM site preinstallation process, you might decide to perform additional quality control checks, testing, hardware installation, or software installation on the target PC. If you do, use the audit procedures described in this section to bypass the end-user setup screens.


Important


If you turn on a preinstalled computer outside the context of our audit process, allow PISETUP to load, and then turn off the computer, the next time that computer is turned on, PISETUP assumes a power failure occurred and goes into safe recovery mode. To reset a system so this won’t happen at the end-user site, delete the OEMLOG.TXT file in the root of your boot drive.


Auditing gives the OEM a chance to look at a target PC as it will appears after setup is complete without requiring Windows 95 to be reloaded. The PC appears exactly as it will during the end-user first run experience.


The auditing screen appears in the language of the localized product, and is controlled by SETUPX.DLL. Therefore, do not swap SETUPX.DLLs or you will get mixed strings throughout the product, and some items might not install properly.


Enabling Auditing on Target PC


Auditing allows you to test the computer or to install applications without destroying the end-user first run experience (Username/Company name, Certificate of Authenticity, End User License Acceptance screens and user-specific RunOnce screens, such as the Time Zone properties in Control Panel). 


Types of Auditing


There are three types of auditing: nonrestorative, partial restorative, and full restorative.


Nonrestorative Auditing� XE "Non-restorative Auditing" � � Form of auditing during which on shutdown of the audit session, Windows does not restore your key system files (registry, AUTOEXEC.BAT, and so on) to their pre-audit state. Any changes you made to Windows during the audit session are retained. This form of auditing is useful for factory/post-factory installation of software and devices.


Partial Restorative Auditing� XE "Partial Restorative Auditing" � � Form of auditing during which on shutdown of the audit session, Windows restores your key system files (registry, AUTOEXEC.BAT, and so on) to their pre-audit state. This form of auditing does not delete files put on the computer during auditing, and is useful for factory/post-factory demoing or cursory checking of a new PC.


Full Restorative Auditing� XE "Full Restorative Auditing" � � Form of auditing during which the system must be completely restored to its pre-audit state, no matter what was done during the install. The only way to ensure the restoration is done properly is to reload the software from the boot disk. This form of auditing is useful for complete restoration of a new PC upon which extensive system checking is performed, including installation of applications.


Methods of Invoking Auditing 


There are two primary methods of invoking auditing: automatically, as part of the factory preload process, and manually, by using a keystroke sequence. Auditing can be invoked multiple times, either automatically or manually, and will continue to work until the after the user boots the computer for the first time or the OEM reset tool is executed. 


All the audit methods and types discussed above work in either Express or Custom mode installations. They can be invoked as many times as you need them until the final end-user experience is run. After the final end-user experience is run, auditing no longer works.


Automatic Auditing� XE "Automatic Auditing" �


Automatic auditing is invoked by default in the Express preinstall process, and can be used to support application preinstallation in the factory. You can choose to invoke automatic auditing in the Custom preinstall process. For example, if you choose to run an application from the Application Preinstallation Launcher screen of the OEM Preinstallation wizard, you must invoke auditing for those items to run. 


Because you are running those applications in the factory line, you might want to invoke auditing automatically instead of manually.  The next section shows you how to invoke automated auditing in Custom mode.  To turn off the cleanup prompt dialogs, see “Automated Cleanup” on page � PAGEREF automated_cleanup  \* MERGEFORMAT �60�.


Depending on how your factory preinstall environment is set up, you may want to bypass using the wizard and dynamically add auditing items (e.g. application setup program) through a factory script.  The file you will need to modify is OEMAUDIT.INF.  The easiest way to get the correct syntax for adding an item is to first add it manually through the wizard and then look up that item in the OEMAUDIT.INF file in the configuration set.  For example, say you want to install two applications, one that requires DDE/OLE (Acme DDE application) and one that doesn’t (Acme application).  If you add these items through the wizard and you will get the appropriate syntax your script:


[PreInstallApps]


"Acme application"="C:\acme\setup.exe",0


"Acme DDE application"="C:\acme\setupdde.exe",1





[PreInstallApp.AddReg]


HKLM,%KEY_RUNONCE%\Setup,"Acme application",,"C:\acme\setup.exe"


HKLM,%KEY_OEMRUNONCE%\Setup,"Acme DDE application",,"C:\acme\setupdde.exe"





[RO_PreInstallApp]


"Acme application"=4


"Acme DDE application"=4





Automated Auditing in Custom Mode


� XE "Automated FirstRun Auditing" �To run auditing automatically in Custom mode, change the OEMAUDIT.INF file as follows:


automated = 1








Then choose one of the following options.


For nonrestorative auditing


restore_system_files = 0 











For restorative auditing:


restore_system_files = 1 








Manual Auditing� XE "Manual Auditing" �


You invoke manual auditing by typing a key combination (CTRL+SHIFT+F3), after which you have three choices: to simulate the end-user experience, to perform partial restorative auditing, or to perform nonrestorative auditing. The last two choices bypass the end-user screens. 


If you ship multilingual enabled computers, you can use manual auditing at your distribution facility to patch the new computer to the correct language before the end user receives the machine.  This feature allows you to postpone the decision of what language goes on the computer until later in your distribution process and still not have the end-user sit through the patching process.  For details, see page � PAGEREF patching_at_local_site  \* MERGEFORMAT �116�.


Methods 1 and 2: Invoking Partial or Non-restorative Auditing (Manual Audit � Bypass the FirstRun screens)


Boot the new PC. When the Username screen appears, press the key combinationCTRL+SHIFT+F3. This displays a License screen that you will must accept in order to continue. After you accept the license, a menu of auditing options appears. Choose Partial restorative or Nonrestorative auditing. 


To test partial or nonrestorative auditing, try changing the background wallpaper, screen saver, or any Windows item by default. Partial restorative auditing discards the changes; nonrestorative auditing preserves them.


After you are done with auditing, click the Shutdown button in the OEM Reset Reminder dialog box to clean up from the auditing session and shut down the computer. This cleanup must be performed before shipment to the end user.


Method 3: Invoking Partial Restorative Auditing (Manual Audit � Simulate the End-user Experience)


Boot the new PC. When the Username screen appears, press the key combination, CTRL+SHIFT+F3. This displays a License screen that you must accept in order to continue. After you accept the license, a menu of auditing options appears. Choose Simulate End-User Experience.


Type in sample information that mimics user input for the FirstRun screens.


After RunOnce is complete, test the computer by running a few of the applications.


After you are done with auditing, click the Shutdown button in the OEM Reset Reminder dialog box to clean up from the auditing session and shut down the computer. This cleanup must be performed before shipment to the end user.





Notes


By default, Simulate the End-User Experience does not run the Microsoft RUNONCE items.  Although this default may seem contrary to the intent of this mode, it was intentionally chosen because the OEM preinstallation wizard is unaware of the distinction between auditing methods. 


The settings in the application launcher screen of the wizard apply to all audit methods.  If the Microsoft RUNONCE items are checked to run during auditing these applications will stop and prompt for user input.  This is fine for Simulate the End-User Experience auditing, but it breaks automated auditing (used in all Express installs and optionally used in the Custom case to install applications silently in your factory). 


	Another consequence of the OEM preinstallation wizard being unaware of the differences between audit modes is the wizard has to disable the network card in all audit modes to be able to support base Express preinstallation.  This has the unfortunate side effect that you can not install applications off the network in your factory or run tests involving the network in audit mode.  





Method 4: Full Restorative Auditing (Automatic Audit)


Full restorative auditing involves rebooting a preinstalled PC with the Preload Boot Floppy disk. By default, the preload boot disk is set up to halt if it detects an operating system on the target PC. To have it bypass this check so it will partition and format the hard disk and reload the software automatically, add /C to the end of the PRELOAD statement in the AUTOEXEC.BAT of the preload boot disk.


AFC.TXT is the set of instructions that appears in a Notepad window at the end of the preinstall process. The file was created as a text file (instead of through setup executables) specifically so that OEMs can add their own customized instructions to their people on the factory floor. Furthermore, if OEMs do not want any instructions to appear, they can just delete the file and Notepad will not start.


Caution


Once begun, the process must display AFC.TXT in Notepad or the computer is not ready for shipment. Restoring correct end user setup functionality is the last step in the process.


Cleanup After Auditing 


Manual Cleanup� XE "Silent Reboot" �


By default, when you boot into Windows during auditing, the following dialog box appears and stays on the screen throughout the auditing process.


�


When you finish auditing, click ShutDown. If you want to remain in auditing for the next boot, click Shut Down on the Start menu, and the following dialog box will appear.


� EMBED Word.Picture.6  ���


To remain in auditing the next time Windows loads, click No. To clean up, click Yes. This performs the same function as if you had clicked ShutDown in the OEM Reset Reminder dialog box.


Automated Cleanup


As mentioned earlier in the “Automated Auditing” section, many of you do not have a monitor attached to the computer during factory installation. If you want to call auditing cleanup silently (that is, so the OEM Reset Reminder and/or ShutDown Reminder dialog boxes do not appear), set the following switch in OEMAUDIT.INF:


[OEMReset]


BatchReset = 1








By default, it is remarked out (that is, 0), and it performs a manual cleanup (i.e. displays the two dialog boxes).  When set to 1, the Start Shutdown and Start Restart the Computer options call the cleanup silently without displaying the dialogs.


Limitations of Auditing 


Setting up a target PC as a multilingual computer effectively removes any auditing capabilities. If you want to audit a multilingual computer, you need to run the audit in a single language and then restore the computer manually to the state it was in before the audit. Microsoft does not supply any standard tools to perform this restoration; therefore you must create your own tools for this task.


If you plan to audit multilingual machines in single language, you should configure the “Programs on the Start menu” item in the Application preinstallation launcher screen of the OEM preinstallation wizard to run both during auditing and at the end-user site.


If you set up a target PC as a dual install system, for example with an old version of MS-DOS and Windows 3.1 and also Windows 95, the system files that are installed are for the old version of MS-DOS. If you attempt to audit the target PC, it cannot be returned to its original state (since there is no way to determine what its old state was). To restore the computer to its dual install state would probably require that you format the hard disk and load both systems again. Although it may be possible to provide tools that would return it to its original state, Microsoft does not supply these tools, and therefore you must create your own. For more information about dual install, contact your Microsoft OEM Account Manager or Sales Representative.


While in audit mode on the target PC, be careful of running programs that modify system files on a subsequent boot. Programs that significantly change these files (disk compression software and memory management programs) might negatively affect the completion of the next boot sequence.  You may be able to get these to work, but you will need to carefully test the machines to ensure they are not impacted by these programs. 


Making Changes to the Registry� XE "Registry" �


The Windows 95 registry provides a unified database for storing system and application configuration data in a hierarchical form. Because this information is contained in one central location, you can use Registry Editor (REGEDIT) to make change you may require to the system configuration data.


Windows INF Files


Windows INF files provide a number of functions to manipulate INIs, files, and the registry. For a complete description of INF files, see the Microsoft Windows 95 Resource Kit, Appendix C, and the WIN95INF.DOC file in OPK:\DOCS in this kit.


Registry Keys are similar to a directory on a hard disk; they represent a sub-level in a hierarchy. Each key can have values and keys within it. Values are similar to files on a hard disk; they represent actual data. The value label is like a file name, and the value itself it like the file contents. The one exception is that one registry value in each key can exist without a label.


Adding and Replacing Values and Keys


Registry additions and changes are invoked by placing an AddReg command in an install section of the INF, and listing one or more section names after it. The sections listed should exist and must have the following format:


Reg-Root String, [subkey], [value-name], [Flag], [value]





This line can be used to create the subkey, set the value, or a combination of both. If the key does not exist, it will be created.


Valid values for Reg-Root string are as follows.


HKCR�
HKEY_CLASSES_ROOT, �
�
HKCU�
HKEY_CURRENT_USER, �
�
HKLM�
HKEY_LOCAL_MACHINE, �
�
HKU�
HKEY_USERS.�
�
HKR�
Relative key for use with device installs only�
�



Subkeys are of the form key1\key2\key3, and so on. A value-name is optional, if one needs to set the value to the subkey itself. For the string (SZ) type, if the value is left empty, the sub-key or value-name is set to a NULL string.


The flag indicates what kind of operation to perform. The valid values are as follows.


0�
(Default) String value and Replace key if it exists�
�
1�
Binary value and Replace key if it exists�
�
2�
String value and Do not replace key if it exist�
�
3�
Binary value and Do not replace key if it exists�
�



The sub-key, value name, and value can all use replaceable string keys of the form %strkey%, where “strkey” would be a key specifying a string in the [Strings] section of the INF file. To use a '%' character in the line, use %% in this string.


Removing Values and Keys


Registry deletions are invoked by placing a DelReg command in an install section of the INF, and listing one or more section names after it. The sections listed should exist and must have the following format:


Reg-Root String, subkey, [value-name]





See the section above for explanations of the fields.


If no value name is provided, the entire key is deleted.


DWORD Values


It is not possible to create a value of type DWORD in the registry with the INF registry operations. However, most users of DWORD values will accept a 4-byte binary value in its place. Remember that a binary representation of a DWORD is stored in little-endian format. For example, the value 12345678 (hex) is stored as 78, 56, 34, 12 (hex), and must be entered that way in INF files.


Example


The following INF sample shows the addition and deletion of some imaginary registry items.


; Test is the install section that would be provided to start the operations.


; For instance, in PISETUP.INF, [INFInstall] section, a line may read 


; “SAMPLE.INF, Test”


[Test]


AddReg = test.add, run.add


DelReg = wall.del





; Add TestDescription, TestName and the test flags of 001100ffh to 


; the Software\testing branch of the registry.


[test.add]


HKLM, Software\Testing, “TestDescription”,, “%Test_Desc%”


HKLM, Software\Testing, “TestName”,,”INFTEST”


HKLM, Software\Testing, “TestFlag”,1,ff,00,11,00





; Add the TESTAPP.EXE to the runonce list


[run.add]


HKLM, %KEY_RUNONCE%, “test”,,”TESTAPP.EXE”





; Remove the current wallpaper


[wall.del]


HKCU, “Control Panel\Desktop, “WallPaper”


HKCU, “Control Panel\Desktop, “TileWallPaper”





; Strings used in replacements above


[Strings]


Test_Desc=“Test Description”


KEY_RUNONCE=”Software\Microsoft\Windows\CurrentVersion\RunOnce”





Registry� XE "Registry" � Scripts (.REG)


REGEDIT.EXE contains an export feature that allows you to save all or part of the registry to a .REG file. The .REG files you create can be imported to any registry.


The simplest way to create .REG files is to use the Windows 95 GUI REGEDIT.EXE to export the branch. Start REGEDIT from the Run command and it will display a visual tree (hierarchically arranged) of the registry. Use the mouse to expand each branch until the desired branch is found. On the Registry menu, click Export Registry File, select an Export Range of “Selected Branch” and then click OK. 


Once a file is in .REG format, you can edit it to reflect the value you want the key set to, and then apply the .REG file by using either the GUI or real-mode REGEDIT. Note that the .REG file exported might contain keys that you do not want to change. In this case, simply remove the lines you don’t want from the .REG file. The overwrite function will only affect the single line—it will not overwrite the whole branch.


To explain the “add/overwrite” functionality of the real-mode REGEDIT further, consider the following example. Export all or part of the registry to a text file. Now edit that file with a text editor to completely remove a key or value (a), and modify another key or value (b), and use REGEDIT to read it back in. The net result is that the section (a) is still in the registry unchanged and section (b) will be changed to reflect whatever was in the text file. You cannot delete sections from the registry with real-mode REGEDIT because the text file is essentially overlaid on the current contents of the registry.


Tip


To import a .REG script silently within Windows so you don’t get the “Information in C:\XXX.reg has been successfully entered into the registry” message, use the following syntax:


REGEDIT /b (XXX.reg)


If you run REGEDIT from the command line in Windows 95 it will always launch the GUI Registry Editor. You might, however, want to run it from the command line to test silently adding a registry key. To get REGEDIT to work in real mode from the command line, temporarily change your MS-DOS Prompt properties not to launch Windows-based programs. This option can be found by clicking the Advanced button on the General page.


Another way to edit the registry is to use LOADHIVE.EXE.


Adding INF and Registry Files to the Preinstall Process


.INF and .REG files can be processed automatically through an audit session after Windows is preinstalled. In Express mode, an audit session occurs automatically. In Custom mode, you must invoke it by pressing CTRL+SHIFT+F3. For more information about this process, see the explanations of the Application Preinstallation Launcher screen in Express mode (Chapter 3, “Windows 95 Preinstallation with Express Mode”) or Custom mode (Chapter 4, “Windows 95 Preinstallation with Custom Mode”).


Direct, Manual Editing


LOADHIVE� XE "LOADHIVE" � can be used to view or edit another registry SYSTEM.DAT in Windows GUI mode (for example, the reference system SYSTEM.DAT). You can edit the registry without having to actually build another system, copy the file to it, edit the file, then re-save the new SYSTEM.DAT for a new reference computer. Instead, LOADHIVE treats any SYSTEM.DAT registry file as an extension of your system’s registry.


For example, you could have a system with more than one reference system loaded on the hard disk. To view or edit any of the reference systems’ registries, just enter the path to the .DAT file. Note that you must include the entire path to the .DAT file, even if it is in the current directory.


A message dialog box will appear saying what key to look at using REGEDIT to view the file (typically HKEY_LOCAL_MACHINE\Hive #1). Do not close this message dialog box, because this will unload the SYSTEM.DAT file from the registry. When this dialog box is closed, the changes to the loaded registry are written to disk, so it is important to close the dialog box only when your editing is complete.


Click the Start button, and then click Run. Type regedit and then click OK. (If you are already running REGEDIT, click the View menu, and then click Refresh, or press F5. This redisplays the dialog box with the reference system registry information.) Double-click HKEY_LOCAL_MACHINE, and then double-click Hive 1. The entire registry of the reference system is then displayed. 


You can view or edit any entry on the reference system registry. If you make any changes to the reference system registry, these changes are saved to the SYSTEM.DAT file on that reference system when you return to the LOADHIVE message dialog box and click OK. The reference system registry in Hive 1 is also deleted from your system’s registry.


You can have more than one Hive loaded on your system registry. Each one of the Hives is given a different number to differentiate them. A LOADHIVE message dialog box will be displayed for each Hive that is loaded. For example, your registry might contain Hive #1, Hive #2, Hive #3, and so on.


Win32 API Calls


If complex registry updates are required, especially those involving decision-making based on current registry content, then creating a Win32-based program is the most appropriate solution. The program does not need to have a window (all functions are performed from WinMain()), and it can be added to the RunOnce queue for silent operation during the final configuration process. See the Win32 SDK for information on available registry APIs.


RunOnce� XE "RunOnce" � Items


In previous Windows releases, if developers wanted to have software run once, they would write a executable to do what they wanted, run that executable from the RUN= or LOAD= lines of WIN.INI, and then have it delete itself and all references to itself in WIN.INI. For backward compatibility, these two switches are still supported in WIN.INI. Windows 95 provides a simple service to run programs only once. The RunOnce queue is processed by the Windows Explorer shell when it initializes. Once an entry in the queue is processed, it is removed. 


If an OEM doesn’t want to run a Microsoft RunOnce item, they can set the item to run during auditing, and when the item appears, click Cancel. The item will still run during end-user setup. Microsoft End-User RunOnce items are required to run once; it doesn’t matter whether they are run at the factory or at the end-user site.


Adding RunOnce Items


RunOnce items must be added only at the OEM’s factory unless they are items that are initiated by the end user performing an action associated with end-user setup. The Runonce items are added to the registry under the branch


	\HKEY_LOCAL_MACHINE\Software\Microsoft\Windows\CurrentVersion\RunOnce





There are two basic types of RunOnce items: silent items and interactive items.


Silent items display no window and require no user input. These are added to the root of the above registry branch. Windows does not wait for one to terminate before starting the next. The value label can be any unique string.


Interactive items either display a status dialog box, or a dialog box prompting for user input. They are added to the Setup sub-key under the above registry branch. These items are listed in a dialog and paced so that only one is active at a time. The value label is used in list dialog boxes, and therefore should be set to descriptive, localized, text.


See page � PAGEREF RegChange �61�� for methods to add items to the registry.


Restoring and Creating Long File Names� XE "Long Filenames" �


Warning


You must not change the short file names for boot files, drivers, or system files. Changing these file names to long file names might prevent the system from booting properly.


In Windows 95, you can specify file names that are up to 255 characters long and can contain more than one period. These long file names are any names that exceed 8.3 characters in length or contain any lowercase character or any character that is not valid in the 8.3 name space. Since support for creation and manipulation of long file names is a part of the Windows 95 32-bit file-system drivers, MS-DOS-based applications can only see the short version of the file name. Because the preload process runs under a plain MS-DOS environment, long file names require special handling.


The Windows 95 OPK provides several tools that can help in recreating long file names.


Avoiding the Loss of LFNs� XE "LFNs" \t "See also Long Filenames" �� XE "LFNs" �


When files are being moved between the reference server and the target PC, or if they are handled using older disk or archival utilities, long file names will not be retained. The Window 95 OPK preinstall process is designed to avoid the loss of long file names by transferring the files to the target PCs before long file names has been created. The OEM Preinstallation wizard allows you to postpone long file name creation in both the Express and Custom modes by selecting the option on the Disk Duplication screen. Express mode uses Setup on the target PC, and the long file names are created as a part of this process. Custom mode transfers a prepared Windows directory which has not yet undergone short name to long name conversion. The file names to be converted are queued in the registry that is preloaded, and will be processed when Windows is finishing its configuration on the new PC.


Note


If you install network software while in Audit mode, the OEM Preinstallation wizard method of LFN postponement will not delay the creation of LFN's on the computer.


The success of this method relies on the ability of the preinstall process to delay the running of the group converter (GRPCONV.EXE).  Under normal circumstances, this will function as expected. However, if you install a network while in Audit Mode, after the computer is rebooted (required in order to initialize the net drivers, etc.) the running of GRPCONV.EXE is forced due to additional components having been installed. When GRPCONV.EXE runs, it executes all pending items including the creation of LFN's and the Start Menu/Programs tree.


�
Thus if you use the OEM Preinstallation wizard method of LFN postponement, you should carefully follow the following  precautions:


PnP Netcards should be removed prior to booting the Target PC into Audit mode


No Network components should be installed while in Audit mode


No software that triggers the running of GRPCONV should be pre-installed while in Audit mode


Queuing Renames For GRPCONV� XE "GRPCONV" �


The GRPCONV tool performs a number of long file name related function from a list of commands stored in the registry and in an INI file. One of these operations is to rename files. The following explains the registry entries required to add more rename commands for GRPCONV to process. GRPCONV can also build shortcuts (links) on the Start menu and desktop, and can remove files. GRPCONV is added to the RunOnce list by Windows Setup and by PISETUP.


Registry Entries for Renaming Files


The root branch of the registry for rename operations is


HKEY_LOCAL_MACHINE\Software\Microsoft\Windows\CurrentVersion\RenameFiles





Each group of rename operations is added to a sub-key under this branch. A group is limited to renaming files in a single subdirectory. There are a minimum of two entries that must be made in each sub-key to affect a rename. The first is the directory path in which the files to be renamed exist, and the remaining entries are the actual rename operations.


The directory entry is the default value for the key, it is a registry value with no label.


Each rename operation is an entry with a label equal to the old, short file name, and a value equal to the new long file name.


An entry to rename OLDNAME.TXT to NewLongName.TXT in the C:\SAMPLES directory would appear in a registry export as follows


[HKEY_LOCAL\MACHINE\Software Microsoft\Windows\CurrentVersion\RenameFiles\Test]


@=”C:\SAMPLES”


“OLDNAME.TXT”=”NewLongName.TXT”





Once GRPCONV has processed a Rename operation, it removes the entry from the registry. When it has completed a group of renames, it removes the sub-key from the registry.


Conflicting Target File Names


GRPCONV.EXE will delete the destination file before performing the rename. If the same rename operation is queued twice, it could result in a loss of the file. For example, suppose there is a bitmap that needs to be renamed from PICTURE.BMP to Really Cool 3D Picture.bmp. The second time such a rename operation is performed, Really Cool 3D Picture.bmp already exists, so GRPCONV.EXE deletes it before doing the rename. The exception is when the existing destination file name is a directory.


Long Names and Generated Short Names


Each long file name has a short file name associated with it. The file can be accessed with either name. However, the short file name that is generated is dependent on other files that are in the same directory since Windows must make it unique. When a file is renamed from a short name to a long name, a new short name is generated. If the first new short name Windows generates is the same as the original short name, then Windows will change the short name.


For example, renaming LONGFI~1 to Long File Name would result in Windows generating LONGFI~1 as the new short name. Since this conflicts with a name that already exists, Windows adjusts the new short name to LONGFI~2 and then completes the rename. To avoid this, it is necessary to rename to a temporary file name, and then to the final name. In most cases, a change in the short name will not matter.


Example of Giving Files Long File Names


The following Window INF code, when started at the “bitmaps” section, will instruct GRPCONV to give some bitmap files long file names.


[bitmaps]


AddReg   = winbmps.addreg





[winbmps.addreg]


HKLM,%KEY_RENAME%\BMPs,,,”C:\BITMAPS”


HKLM,%KEY_RENAME%\BMPs,”FLOWER.BMP”,,”Rose Garden.BMP”


HKLM,%KEY_RENAME%\BMPs,”SPCSHUT.BMP”,,”Space Shuttle.BMP”





[Strings]


KEY_RENAME = "Software\Microsoft\Windows\CurrentVersion\RenameFiles"





See page � PAGEREF RegChange �61�� for information on using INFs to update the registry.


Full Drive Backup and Restore of LFNs� XE "LFNs" �


Most hard-disk utility programs released before Windows 95 require updating to work correctly with Windows 95. If you use a hard-disk utility that was not created especially for use with Windows 95, you might lose long file names and you are at risk of losing data. Examples of such programs include:


Norton Utilities® by Peter Norton Computing


PC Tools( by Central Point Software, Inc.


Microsoft Defragmenter for MS-DOS version 6.0, 6.2, 6.21, or 6.22


Stacker® 4.0 by STAC Electronics


In special cases, you might need to run backup or disk-management utilities created for older versions of Windows or MS-DOS that are not compatible with the extended file-system capabilities of Windows 95. Or you might need occasionally to run an application that is not compatible with long file names. In such cases, you can use the LFNBK utility (found in the OPK:\TOOLS directory of the OPK CD) to remove, and later restore, long file names on a disk.


Caution


The LFNBK utility is intended for use only by experienced Windows 95 users with special needs for compatibility with older disk utilities. It is not intended for everyday use by average users. Microsoft recommends that users rely on the disk-management utilities included with Windows 95 or use Windows 95-compatible utilities from other vendors, rather than attempting to use older utilities that are not compatible with Windows 95.


Notice also that the DriveSpace( utility included with Windows 95 is compatible with long file names and can be used without LFNBK to manage compressed disks created with older versions of DriveSpace or DoubleSpace(.


To preserve long file names with disk utilities that do not recognize them


Disable long file name preservation for older programs.��To do this, in the System properties in Control Panel, click the Performance tab, then click File System. In the File System Performance dialog box, click the Troubleshooting tab, and select the check box named Disable Long Name Preservation For Old Programs.��“Long name preservation for old programs” is a feature that attempts to reassociate shortcuts (links) with file names. You only want it disabled when performing LFNBK operations; then it should be turned back on for end users. The system needs to be rebooted for a change to take effect. When turning it back on, it is not critical that the system reboot occur immediately; the next natural reboot is sufficient. The reason long name preservation for old programs should be disabled while using LFNBK is that if it is on, the file system prevents LFNBK from removing long file names.


Close all other applications. LFNBK cannot rename open files.


At the command prompt, type lfnbk /b /a [drive] to back up and remove long file names.


Restart the computer, and then run the disk utility. If it is an MS-DOS-based utility, run it in MS-DOS Mode. For a Windows-based utility, run it in the usual way.


Turn long file name preservation for older programs on again, and then restart the computer.


At the command prompt, type lfnbk /r /a [drive] to restore long file names.


The LFNBK utility actually renames each file with a long file name to its associated alias. The file name changes are stored in the LFNBK.DAT file in the root of the drive where you are running LFNBK. This file is used to restore long file names (when you run LFNBK with the /r switch).


The following example shows specific steps to back up long file names, compress the files using PKZIP(, and restore the system:


Run Windows 95.


In Control Panel, click the System icon.


Click the Performance Tab.


Under Advanced Settings, click File System.


Click the Troubleshooting tab.


Select the Disable Long Name Preservation For Old Programs check box.


Click OK, let the computer reboot, and restart Windows 95.


Have no applications and only one VM (an MS-DOS window) running.


At the command prompt, type lfnbk /b /a c:


PKZIP your drive:� PKZIP -rpex -jhrs -whs -xc:\win95.zip c:\win95.zip c:\*.*


Move or copy the zip file somewhere else (for example, another drive).


Clean the drive (for example, FORMAT, DELTREE, and so on).


PKUNZIP your drive (x is the location of zip file):� PKUNZIP -jhrs -o -d x:win95.zip c:\


Restore long file names:� lfnbk /r /a c:


Restore long name preservation for old programs.


LFNBK takes action to avoid the loss of short names as described in the previous section when restoring, however, there is no guarantee that every long file name restored will keep its original short file name.


For additional details on WINSTART.BAT, LFNBK, or REGEDIT, see pages � PAGEREF winstart �86�, � PAGEREF lfnbk �168�, and � PAGEREF regedit �167� �respectively. ADDLFNPR.REG is a registry file included with the OPK that restores long name preservation for old programs. This file can be found in OPK:\OEMFILES\WINDOWS and also appears in the Windows directory of preloaded computers.


Batch File


A very simple method to restore or create long file names is to create an MS-DOS batch file with RENAME commands and start this batch file after Windows is running.


Detection� XE "Detection" � and Enumeration� XE "Enumeration" �


Windows performs both detection and enumeration of hardware devices. Detection is where Windows seeks to identify legacy hardware by looking for specific, known devices. The main purpose of detection is to find legacy device which cannot report their presence to the system. Enumeration is where Windows uses firmware services available on Plug and Play (PnP), PCI, PCMCIA, or EISA hardware to get a report of which specific devices are installed.


Detection is performed by SETUP, HWDETECT or Add New Hardware in Control Panel; enumeration is performed by Windows every time it is started.


Windows 95 detection determines both the hardware attached to the system and the resources this hardware will use. If you are shipping a target system that contains Plug and Play hardware, this detection and enumeration process can resolve problems that might occur if the end user later decides to add new hardware. Even if you ship systems with legacy hardware, the hardware detection capabilities of Windows 95 can greatly simplify the process of configuring target PCs.


See the Chapter 6, “General Customizations,” for information about altering the detection behavior.


Preinstall with PnP Hardware


The Plug and Play (PnP) features in Windows 95 can help you address the problem of having to create and maintain multiple reference systems if you ship PnP-compliant hardware with their systems. PnP devices are enumerated upon boot and thus don’t require the hardware detection schemes needed for legacy devices. This makes PnP ideal for devices that might, periodically, be detached from the system, such as devices in a docking station. With legacy devices, additional configurations have to be set up through the System properties in Control Panel, which results in more work for the OEM or the end user.


A key advantage of PnP devices is they support multiple resource addresses, so there is a greater likelihood that the Windows 95 Configuration Manager can find addresses where all the devices can coexist. In light of the wide variety of devices that can be added to the computer after it is purchased, you might find that you save money in support costs by shipping PnP devices, since end users are less likely to call with problems due to available address conflicts.


PnP enables you to create a single reference system image that can be used on target PCs that have slightly different hardware configurations. For example, suppose you ship a PC that can be ordered with three different display cards. Prior to PnP, you would have to create three different reference systems. If the display cards all conform to the PnP specification however, the PnP system will be able to correctly select the proper display driver through PnP enumeration, requiring the use of only one reference system. Different graphics cards in an otherwise identical system are probably the most common instance of this need, but the same logic will apply to PnP network cards, FAX cards, I/O ports, CD-ROMs, and so on.


Now, the target PC is manufactured, and one of the three cards is installed. When the system is first turned on, PnP enumeration recognizes that:


This card does not have a registry entry.


The system has the appropriate .INF and driver files.


The Configuration Manager is called to silently install the device.


All of this can take place without requiring any user input. It is up to you to test all three configurations to make sure that all the options work together. This is easier, however, than creating and maintaining three separate reference systems.


Preinstall without PnP Hardware


Windows 95 also has some features that will help you address the issue of having to create and maintain multiple reference systems if you ship legacy (non-PnP) systems. SETUP.EXE, PISETUP.EXE and HWDETECT.EXE allow you to set up using a generically installed Windows system, because the hardware detection removes any existing hardware entries in the registry and populates it with the newly detected hardware.


To understand hardware detection’s value in this process, consider the following example. Suppose you ship a line of computers with three different display cards, three different modem/fax configurations (none, modem, or fax), and two different CD-ROM choices (yes or no). Under Win 3.1, this would require 3 x 3 x 2, or 18, reference systems. At an estimated 95 MB per reference system, 1.71 GB of server space would be required to maintain these Windows 3.1 systems. Furthermore, if even one file changes on the reference system, all 18 configurations must be rebuilt and retested.


Legacy hardware detection can reduce the 18 different reference configurations described above down to a single generic reference system. Furthermore, the list of hardware that hardware detection will look for can be considerably shortened since you know most of the legacy devices that could be installed in the system. For example, hardware detection does not need to look for a component that works on a Micro Channel( bus if it is not a Micro Channel computer.


Important


Legacy detection of some devices (primarily CD-ROMs and sound/video boards) is fairly slow. If you do not plan on shipping items from either of these device classes in their computer, you should disable detection of those devices by performing the following procedure:


Run the wizard in maintenance mode.


Choose the devices you want to detect in the Configure Legacy Device Class Detection screen.


Run UPDREF.BAT.





Keyboard Layout Versus Keyboard Detection


Windows 95 makes a distinction between keyboard layout (how the keycaps are laid out on the keyboard, generally with respect to a language) and keyboard detection (the actual hardware). Detection only detects the standard list of keyboards that we supported in the English Windows 3.1 (located in KEYBOARD.INF). Most new keyboards are compatible to 101/102 key keyboard and report themselves as such.


Keyboard layout is a user-selectable item. There are no standard keycap detection/identification schemes to allow keyboard layout to be automatically detected. It is set using a selection in either FirstRun screen processing or the Language tab of the Keyboard properties from a list of standard language keyboard layouts (for example, French and German).


Updating an English Windows 95 to a Localized Version


In some cases, you might have sent an end user a target PC that contains an English version of Windows 95, and then later want to send a localized version of Windows 95 (for example, if the localized version was not available until later). If the localized version of Windows 95 is on the same codepage as the English version, they can just run Setup to overlay the localized version on top of the English version. However, if the localized version is in a language that is not on the same codepage as English, the user must remove the English version from the system before installing the localized version.


Dual Install


Dual Install is a Windows 95 preinstall option for PISETUP.EXE that lets you ship Windows 95 and a previous version of MS-DOS/Windows preinstalled on the system. The end user is shown a dialog box during PISETUP that lets them choose one of the operating systems. After one is selected, the other operating system is deleted.


To use the Dual Install option, you must have a signed and executed license agreement with Microsoft to ship PC systems with multiple Microsoft operating systems installed. For details on licensing, contact your Microsoft OEM Account Manager. For more information on dual install, see Chapter 9, “Dual Installation.”
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