CHAPTER 11


Preinstalling Applications� XE "Preinstalling Applications" �


Often, application software is installed on new PCs as a means of adding value to the new PCs before shipping them to end users. This chapter provides information to help you preinstall additional programs after you install the Microsoft Windows 95 operating system in a factory environment. Before proceeding with this chapter, we strongly recommend that you review Chapter 1, “OPK Requirements and Restrictions, ” because the terms within it discuss delivery of preinstalled applications to customers.


Unfortunately, most application setup programs are not designed to be preinstalled; they are designed for end-user setup. Ideally, software manufacturers provide you with preinstallation scripts that do the following:


Run silently.


Allow you to divide the process of installing the application into multiple phases.


Ensure that the setup phases do not reboot the system.


Follow localization conventions (that is, localized directory names are avoided, consistency between languages is provided, scripts handle the differences between extended characters under MS-DOS and Windows as needed).


For a complete list of Microsoft recommendations on this topic, read the whitepaper entitled “Creating OEM Preinstall-Friendly Applications for New Windows�based PCs.”  This document is located in the \DOCS directory (APPPREI2.DOC) of the OPK CD, and is accessible at the following address:


http://microsoft.com/win32dev/guidelns/preinstl.htm


If the software manufacturer does not supply scripts that perform the above-mentioned tasks, it is still possible to preinstall their applications in a factory environment. However, preinstalling in the factory requires more work on your part because, in most cases, you must develop the scripts yourself to replace the standard end-user setup based programs that the software manufacturer provides.


Silent Script� XE "Silent Script" �-Based Setup Programs


If the software manufacturer provides you with a silent script-based setup script, and the tools and information you need to modify that setup program, you are half way towards being able to preinstall their application. In a factory environment you need to be able to install their application without user input or user intervention. Examples of several commonly-used Windows-based application setup programs that support silent setup scripts are MSSETUP (on the Microsoft Win32 SDK), Install Shield (an application setup program written by Stirling Technologies), and ACME (a Microsoft-proprietary program used to install many Microsoft applications, such as Microsoft Office). Whether the software manufacturer created a silent setup script to install their application is another matter. Most software manufacturers are focused on end-user installation, not OEM preinstallation. The Microsoft evangelism group is working to expand that focus, both within and outside of Microsoft. 


For the purposes of this chapter, there are three basic functions an application setup program performs:


Non-PC specific tasks� XE "Non-PC specific tasks" �


PC- (or hardware-) specific tasks� XE "PC- (or hardware-) specific tasks" �


User input(initiated tasks� XE "User input(initiated tasks" �


Separating these setup tasks into these areas provides you with the flexibility you need to integrate the application into your manufacturing environment and accommodate your unique factory constraints.


Phase 1: Copying Non-PC Specific Application Setup Files to Their Post-Setup Directory Structure


An application setup program performs certain tasks that have nothing to do with the hardware in the PC that they are being performed on. During the non-PC specific setup phase, the setup script is responsible for placing all the non-PC specific files in a tree structure that matches their post-setup locations, and putting all PC-specific files or installation-related files in a structure that allows them to be set up later in the install process. The goal of this phase is to perform as many non-PC specific setup steps as possible on a single PC so that non-PC specific tasks do not have to be run on every newly-manufactured PC.


This phase would normally be run on the preinstallation engineer’s PC at the OEM facility, independently of the Windows setup process. The script should not impact the engineer’s PC in any way, nor should the software being installed by the script be affected by the hardware or the software on the PC that the engineer is running. The only input for the script is typically the location where the engineer wants to put the tree structure. The tree structure that results from the script being run is transferred manually by the engineer using XCOPY either to the reference server or to a reference hard disk for duplication. If a reference server is used, the files should be put in a directory underneath \OEMADDON, which corresponds to the root of the target computer it is transferred to after the Windows system has been transferred during the Windows preinstallation process. 


Phase 2 Copying PC-Specific Application Files to Their Post-Setup Directory Structure and Applying Registry Changes


Certain setup tasks can be performed only on the PC that will ultimately run the application software. Examples include:


File copy operations based on the hardware found in the PC


Registry changes


Creation of long file names (LFNs� XE "LFNs" �)


During Phase 2, all PC- specific changes are made to the new PC that do not involve end-user input. These changes are made on the new PC (rather than on an engineering workstation or the reference server). For the purposes of preinstallation, you always can assume that the WINDOWS directory is C:\WINDOWS. The preinstallation process is hard-coded to use this directory name and drive letter.


If you use disk-duplication equipment to duplicate a master hard disk to multiple hard disks, you must run Phase 2 after duplication has occurred to ensure that the LFN settings you make during this phase are preserved. Many types of disk-duplication equipment do not recognize LFNs and will destroy them in the process of disk duplication.


Ideally, a Windows INF file is the basis of the script designed to perform the tasks in Phase 2. Windows INF files can easily perfom copy and delete operations, registry changes, and LFN creation. Also, an INF file allows the setup script to take advantage of version checking built into SETUPX.DLL in the Windows product if the application potentially wants to replace a Windows file. This capability helps ensure, for example, that a newer DLL is not overwritten accidentally by an older one.


Common and device-specific registry� XE "registry" � entries (registry entries that are common to all installations and entries that are specific to certain devices) must be applied after Phase 1. This is because the PC the engineer is working on within Phase 1 is not the PC that the end user will be receiving (target PC). There is no need to distinguish between common and device-specic registry entries for the purposes of preinstallation; they need to be applied only to the target PC. Because they must be applied to the target PC, the common and devide-specific registry items must be applied during either Phase 2 or Phase 3, which are both on the target PC. If for some reason you perform Phase 1 on the target PC, the registry entry changes could be made during Phase 1.


Phase 2 is launched during the Windows 95 preinstallation process. In preparation for this phase, the OEM engineer should set the PC-specific script to run as an Audit item from the Application Preinstallation Launcher screen.


Phase 3 Prompting for User Input, Application Auditing, and Final Processing


The final phase must be run at the end-user site because it requires input of setup information that can be provided only by the end user, such as inquiries about their name and company. Application setup programs that require user input should ask these questions when the application is first run. Then, if there is any final processing that needs to occur as the result of the user’s action (for example, the user elects to do online registry for that application and a remote access session must be established), it could occur at this time as well. Applications should not be set up to run automatically at the end-user site. This is against the terms of your license. To clarify further, it is okay to set up an application in your factory or to configure a program so that it is run when the end user first clicks on the icon that runs it, but you cannot configure any programs to run at the end-user site that do not require an end-user action to initiate those programs.


Examples of items that might fall into this phase include:


Prompting for the user’s name or company name


Online registration


Product validation (that is, entry of a number that validates whether the user received a valid product)


Stamping or binding of executables


Setting up of any items that are run on subsequent boots through the RUN and RUNONCE branches


Another potential feature of a Phase 3 script is auditing applications. By now you are familiar with the auditing capabilities in the Windows product and how they allow you or a reseller to bypass temporarily the user input screens in Windows for the purposes of testing or installing applications. Extending that same concept to applications, it would be ideal for you and your resellers to have a mode in which you can test that application either to ensure that it is working properly or to demo it, without having to go through the end-user registration process. Application auditing is a feature we are encouraging independent software vendors (ISVs) to adopt in future releases of their products.


Application Preinstallation Scenarios 


Four scenarios exist that cover the range of possibilities for application preinstallation:


Scenario 1: Software manufacturer follows Microsoft application preinstallation setup guidelines.


Scenario 2: Software manufacturer provides an install script with one phase of setup (instead of multiple phases or multiple scripts) but the script is silent, does not make changes to the registry, does not use LFNs, and does not replace existing system files.


Scenario 3: Software manufacturer provides a single install script with one phase of setup (instead of multiple phases or multiple scripts) but the script is silent, does make changes to the registry, does use LFNs, and does replace existing system files.


Scenario 4: Software manufacture provides no install script and their setup program asks for user input.


Scenario 1 represents the ideal scenario. The software manufacturer has followed Microsoft recommendations listed in the application whitepaper, and you have only a modicum of work to do to prepare the application for preinstallation. Scenario 4 represents the worst case scenario. The software manufacturer did not conform to any of the recommendations, and you must identify what changes their setup program makes when it installs that application, and then duplicate that behavior in setup scripts that you need to write. Scenarios 2 and 3 represent cases along the continuum between Scenarios 1 and 4, based on whether the scripts the OEM provided you with are usable.


To determine which scenario the application you plan to install fits in, you first must run the scripts that the software manufacturer provided. After you run these scripts, you identify what changes were made to the system and whether the scripts handled those changes appropriately. The specific changes you must identify are:


Copying, deleting, creation and replacement of files


Changes to application files


Changes to the registry, Windows files


Creation of long file names (LFNs)


User input or user intervention required


Depending on the tools you have available, use one of the following methods to identify changes made by an application:


Copy the tree structure for your computer to a sharepoint, being careful to ensure that hidden files are copied. Install the application. Use a comparison tool (such as WINDIFF.EXE� XE "WINDIFF.EXE" �, which is provided with the OPK) to compare the pre-application installation setup and the post-application installation tree structures. 


Use a single tree, start an application that captures the differences, install the application, stop the application that captures the differences. Review the differences.


If, after you compare the differences, you find that the application setup program makes changes to the registry, used LFNs, replaces existing Windows system files, or requires user input or user intervention, you must make sure these steps are performed in the appropriate phases mentioned earlier in the chapter. Registry changes have to occur after the software is on the target PC. LFNs can not be used until after Windows has been booted for the first time unless they are backed up and later restored using a tool such as LFNBK.EXE. Windows system file replacement can occur at any phase, but the script/setup program must ensure that it is not installing an older version of the system file. User input or user intervention should not occur until Phase 3.


Scenario 1: Software Manufacturer Followed Guidelines


This scenario is the ideal. The software manufacturer followed all of the guidelines and divided their preinstall process into three scripts, one for each phase.


Phase 1 (Script A) ( Non(Hardware-Specific Script


Run the script on an engineer’s reference computer to generate the new tree structure.


After the reference system is created, copy the post-install tree structure to the OEMADDON directory on the reference server.


Phase 2 (Script B) (Hardware-Specific Script


From the Application Preinstall Launcher screen in the OEM Preinstallation wizard, add the INF file, followed by the section name as an Audit item, for example C:\ACME.INF INSTALL_ME.


Phase 3 (Script C) ( Prompting for User Input, Application Auditing, and Final Processing


During this stage, the OEM does nothing. All of these functions occur at the end-user site.


Scenario 2: Software Manufacturer Does Not Break Their Install Scripts into Multiple Phases but…


. . . they do have a silent install script that does not make changes to the registry, does not use LFNs, and does not replace existing system files. The scenario assumes that you already created pre-setup and post-setup trees for the application, and used the difference tool to identify what changes the application made to the system. After you have used the difference tool, you discover that the application install makes no changes to the registry, doesn’t use LFNs, and does not replace any existing system files. 


Install Windows 95 on a new computer.


Using REGEDIT, export the entire registry to a file.


Using the DIR command, make a list of all the files by redirecting the output to a file. A few different DIR listing formats are recommended, such as DIR c:\ /s /One /a, and DIR c:\ /b /a /One /s. When comparing the listings later, each DIR format provides different information about the changes.


Make a backup of all of the .INI files in the Windows directory.


Install the application.


Perform steps 2, 3, and 4 again, creating a second set of files.


Compare the log files. The WINDIFF.EXE tool included in OPK:\TOOLS\EXTRAS, the Microsoft Windows NT Resource Kit, and in Microsoft Visual C++® 2.0 provides a convenient way to compare the files. WinDiff can save a composite file with change markers that can be edited to create scripts. You can either use you own format for the scripts or create a Windows INF-style script. For more details on Windows INF scripts, see the \DOCS\HTML directory of the OPK CD.


Complete the script that you started with the WinDiff composite file.


Use the Application Preinstallation Launcher screen in the wizard to add the newly-created scripts as Audit RunOnce items.


Copy the post-install tree structure to the \OEMFILES directory on the reference server after the reference system is created.


Scenario 3: Software Manufacturer Does Not Break Their Install Scripts into Multiple Phases but…


. . . they do have a silent install script that does change the registry, does use LFNs, and does replace existing system files. This scenario is similar to Scenario 2 because it requires that you create a pre-setup tree and a post-setup tree for the application, and use a difference tool to identify what changes the application made to the system. Unlike Scenario 2, you find that the install script does change the registry, does use LFNs, and does replace existing system files. You then must create a set of scripts that performs the functions of each of the three phases of application preinstallation. After you create those scripts, you create a post-setup tree and copy it into the OEMADDON directory. Then use the Application Preinstallation Launcher screen in the wizard to add it as an Audit RunOnce item.


Install Windows 95 on a new computer.


Using REGEDIT, export the entire registry to a file.


Using the DIR command, make a list of all the files by redirecting the output to a file. A few different DIR listing formats are recommended, such as DIR c:\ /s /One /a, and DIR c:\ /c /a /One /s. When comparing the listings later, each DIR format provides different information about the changes.


Make a backup of all of the .INI files in the Windows directory.


Install the application.


Perform Steps 2, 3, and 4 again, creating a second set of files.


Compare the log files. The WINDIFF.EXE� XE "WINDIFF.EXE" � tool included in OPK:\TOOLS\EXTRAS, the Microsoft Windows NT Resource Kit, and in Microsoft Visual C++ 2.0 provides a convenient way to compare the files. As indicated earlier, WinDiff can save a composite file with change markers that can be edited to create scripts. You can either use you own format for the scripts or create a Windows INF-style script. For more details on Windows INF scripts, see the \DOCS\HTML directory of the OPK CD.


Complete the script that you started with the WinDiff composite file.


Using REGEDIT, convert the differences between the exported registry files to a .REG script file suitable for importing into a new registry.


Remove all of the lines that are unchanged, except for those that are section headers that have a changed item. (Using the WinDiff example, all lines in the composite file that do not contain a difference marker can be removed.) There are some changes that can be ignored; usually these are apparent by the name of the registry branch (for example, they contain MRU in their names) and the type of data. These items store information about what the user did recently, and are used to restore appearance or to give a command history.


Convert the differences found in the INI files to Windows 95 INF scripts, using an UpdateINI command. (See the Win95INF.DOC file on the OPK CD and Appendix C of the Microsoft Windows 95 Resource Kit for details on INF scripts.) Then use the Application Preinstallation Launcher screen in the wizard to add the scripts as Auditing RunOnce items.


Convert the .LNK files in the directory listings in the START MENU or DESKTOP directories to INF scripts. Use UpdateINI commands to add items to the SETUP.INI file. (See page � PAGEREF Links �99�� for information on creating shortcuts.) You must examine the shortcuts by using the Windows 95 Explorer to find out what the command line and parameters are for each shortcut (link). Once you add this information to SETUP.INI, the GRPCONV.EXE tool reconverts the shortcuts into .LNK files.


Restore long file names that appear in the directory listings. (See page � PAGEREF Convert_Filename �66� �for information on methods of restoring and creating long file names.)


Compare the directory listings to discover which files were added (the DIR /b listing shows this the best). All of these files can be extracted from where they were installed and placed in a directory structure so that an XCOPY command merges them into the directory structure of a preloaded system.


Apply the registry scripts during auditing. Use the wizard to add the INF name to the Application Preinstallation Launcher page ,and add the section name that drives the process when prompted. INF processing does not require OLE or DDE, so do not select the OLE/DDE check box.


Copy the files for the application at the same time that the Windows files are transferred. However, watch for files in the WINDOWS directory that Windows also includes. These files must be copied after the Windows files are in place. 


Scenario 4: Software Manufacturer Provides No Install Script (and Their Setup Program Asks for User Input)


This scenario is similar to Scenario 2, except in this scenario, you use a generalized scripting tool to create an install script using false values for user input screens. Then, from the Application Preinstallation Launcher page in the wizard, you add the script launcher and script as Audit items.


Note


Do not install the application until after the Windows 95 LFNs are created. Also, special consideration must be made for legacy applications that call into dynamic data exchange (DDE) or object linking and embedding (OLE), as explained later in this chapter. 


Install Windows 95 on a new computer.


Using REGEDIT, export the entire registry to a file.


Using the DIR command, make a list of all the files by redirecting the output to a file. A few different DIR listing formats are recommended, such as DIR c:\ /s /One /a, and DIR c:\ /b /a /One /s. When comparing the listings later, each DIR format provides different information about the changes.


Make a backup of all of the .INI files in the Windows directory.


Install the application.


Perform steps 2, 3, and 4 again, creating a second set of files.


Compare the log files. The WINDIFF.EXE� XE "WINDIFF.EXE" � tool included in OPK:\TOOLS\EXTRAS, the Microsoft Windows NT Resource Kit, and in Microsoft Visual C++ 2.0 provides a convenient way to compare the files. WinDiff can save a composite file with change markers that can be edited to create scripts. You can either use you own format for the scripts or create a Windows INF-style script. For more details on Windows INF scripts, see the \DOCS\HTML directory of the OPK CD.


Complete the script that you started with the WinDiff composite file.


Using REGEDIT, convert the differences between the exported registry files to a .REG script file suitable for importing into a new registry.


Remove all of the lines that are unchanged, except for those that are section headers that have a changed item. (Using the WinDiff example, all lines in the composite file that do not contain a difference marker can be removed.) There are some changes that can be ignored; these are usually apparent by the name of the registry branch (that is, they contain MRU in their names) and the type of data. These items store information about what the user did recently, and are used to restore appearance or to give a command history.


Convert the differences found in the INI files to Windows 95 INF scripts, using the UpdateINI instructions. (See the Win95INF.DOC file on the OPK CD and Appendix C of the Microsoft Windows 95 Resource Kit for details on INF scripts.) 


If the application does not make any changes to the registry according to the hardware it finds on the computer, if it does nothing with LFNs, and if it does not replace any existing system files, create a post-setup tree and copy it into the OEMFILES directory. Then use the Application Preinstallation Launcher screen in the wizard to add it as a RunOnce item.


If the application does change the registry according to the hardware it finds on the computer, if it does anything with LFNs, or if it does replace any existing system files, throw away the script and create your own set of scripts that breaks out those functions. Then, use the Application Preinstallation Launcher screen in the wizard to add them as RunOnce items.


Create an install script that uses false values for user input, and then use the Application Preinstallation Launcher screen in the wizard to add the script as a RunOnce item.


Convert the .LNK files in the directory listings in the START MENU or DESKTOP directories to INF scripts. Use UpdateINI commands to add items to the SETUP.INI file. (See page � PAGEREF Links �99�� for information about creating shortcuts.) You must examine the shortcuts by using Windows Explorer to find out what the command line and parameters are for each shortcut. Once you add this information to SETUP.INI, the GRPCONV.EXE tool reconverts them into LNK files.


Restore long file names that appear in the directory listings. (See page � PAGEREF Convert_Filename �66�� for information about methods of restoring and creating long file names.)


Compare the directory listings to discover which files were added (the DIR /b listing shows this the best). All of these files can be extracted from where they were installed and placed in a directory structure so that an XCOPY command merges them into the directory structure of a preloaded system.


Apply registry scripts as a part of the PIPOST operations, as a part of the transfer process (Custom only), or as a part of RunOnce processing. The INF scripts files are applied either by adding them to the [INFInstall] section of the PISETUP.INF file, or by adding them as a batch operation in HWDETECT (Custom only). If the INF actions are not extensive, they can be merged into the MSBATCH.INF file used in Express preinstalls. (See Chapter 3, “Windows 95 Preinstallation with Express Mode,” for more information about Express installation.)


Copy the files for the application at the same time that the Windows files are transferred. However, watch for files in the WINDOWS directory that Windows also includes. These files must be copied after the Windows files are in place. 


Application Setup Programs that Use Dynamic Data Exchange� XE "Dynamic Data Exchange" � (DDE� XE "DDE" �) or OLE� XE "OLE" �


When you set up an application to run through the Application Preinstallation Launcher screen in the wizard, the preinstallation process normally uses the RUNONCE.EXE and the RUNONCE and RUNONCE\SETUP branches in the registry to run the application. Application setup programs that use DDE or OLE have problems being run from RUNONCE because the RUNONCE shell blocks DDE and OLE. On the Application Preinstallation Launcher screen of the wizard, you can select the This Install Program Requires DDE/OLE check box. If this option is selected, RUNONCE behavior is duplicated for OEM preinstall application setup by using the OEMRUNONCE\SETUP branch in the registry and creating an OEMRNCE.EXE that processes the OEMRUNONCE\SETUP branch. The OEMRNCE.EXE program is launched from the RUN= line of WIN.INI, so it is not under the control of the shell that normally blocks the DDE and OLE messages.


An unfortunate side effect of using OEMRNCE is that all items in the RUN branch run in parallel, so there could be a number of things happening on the screen that are confusing. However, this side effect should not be an issue for end-user setup, because the Application Preinstallation Launcher screen enables applications to run only at the factory during an audit session.


If you preinstall any application that calls to DDE or OLE, use the Application Preinstallation Launcher screen in the wizard. When you add an application to the launcher, select the This Install Program Requires DDE\OLE check box. If the check box is selected, that program is placed in the OEMRUNONCE\SETUP branch instead of the RUNONCE/SETUP branch, and it is processed by OEMRNCE.EXE instead of RUNONCE.EXE.
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