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Introduction



This Application Note describes how you can increase the operating speed of Word 6.0 for Windows running under Microsoft Windows version 3.1 or Windows for Workgroups version 3.1.



Word 6.0 is larger and more robust than previous versions of the application. As a result, performance may be slower simply because your computer is working harder. However, if you optimize the performance of Windows, you will also speed up Word's performance.



Optimizing Windows involves both your software and hardware (for example, processor type and speed, amount of memory, and available hard disk space). You can use this Application Note as a checklist to optimize both your software and hardware configurations for Word and other Windows-based applications running under Windows 3.1 or Windows for Workgroups 3.1. For more information about each topic in this Application Note, see your MS�DOS or Windows documentation; for specific references, see the "For More Information" section on page 
7
 of this Application Note.


�
WINWORD6.INI Settings: BitmapMemory and CacheSize



To increase bitmap-redrawing speed and scrolling speed in Word, you can add the following two settings to the [Microsoft Word] section of your WINWORD6.INI file, located in your Windows program directory (usually, C:\WINDOWS):



BitMapMemory: Sets the amount of memory (in kilobytes) reserved for cache memory for bitmaps. Increasing this number increases the size of the bitmap cache that Word uses for redrawing pictures quickly. The BitMapMemory setting should not exceed the amount of available free random access memory (RAM). The default setting in Word 6.0 for BitMapMemory is 1024K. Insert the setting in the [Microsoft Word] section of your WINWORD6.INI file using the following syntax:



[Microsoft Word]

BitMapMemory=xxxx



CacheSize: Sets the amount of memory (in kilobytes) reserved for cache memory for Word documents. The default value for CacheSize is 64K. Increasing this setting (in multiples of 64K) improves the speed of scrolling, searching and replacing, the Go To command, and document opening and saving. If your system has plenty of memory and you work with many large documents, consider changing the CacheSize setting to 256K or 512K. Insert the setting in the [Microsoft Word] section of your WINWORD6.INI file using the following syntax:



[Microsoft Word]

CacheSize=xxx



Configuring Hardware for Optimal Performance



Install additional extended memory. Because Windows 3.1 uses extended memory, the more extended memory available, the better Windows 3.1 performs.



Install the largest hard disk that you can afford, and delete unnecessary files on a regular basis.



Set the optimal hard disk interleave for your system, using third-party software such as SpinRite, by Gibson Research. Sometimes a hard disk is not formatted with the optimal interleave by the dealer or at the factory, so changing the interleave for your system may help improve performance. Some utilities can correct the interleave without formatting your hard disk. For more information about the correct interleave setting for your computer, refer to your hardware documentation or contact your dealer.



Information: The interleave is a setting that specifies how data loads onto the sectors of a hard disk. An interleave of 2 uses every other sector. An interleave of 3 uses one sector, then skips two, loads one, skips two, and so forth. Slow processors may require higher interleave settings to successfully read a hard disk.



If your system has a memory expansion board that can be configured as either expanded or extended memory, configure all the memory as extended. You can then use the EMM386 program to emulate expanded memory only as needed by non-Windows–based applications that require expanded memory to run. In this case, place the expanded memory driver before the device lines that load HIMEM.SYS and EMM386.EXE. For information about configuring the memory on your add-in board, see its documentation. 



Note: Some expanded memory boards are incompatible with EMM386.



Tip	To quickly view, save or print hardware and software information about your computer, use the System Info feature in Word. To open the System Info dialog box in Word, choose About Microsoft Word from the Help menu, and then choose the System Info button.



�
Configuring MS-DOS for Optimal Performance



Upgrade to MS-DOS version 6.2 so that you can load MS-DOS into the high memory area (HMA) using the dos=high or dos=high,umb setting in your CONFIG.SYS file. When you load items into the HMA, you free up conventional memory that your system can use to run MS-DOS–based applications. If, however, you are only running Windows-based applications, you don't need to conserve conventional memory, so you don't need to bother with loading drivers, programs, TSRs, or MS-DOS itself into the HMA.��Furthermore, MS-DOS 6.2 provides the Defragmenter (defrag) and ScanDisk (scandisk) disk-maintenance utilities. For information about using defrag or scandisk to improve Windows performance, see the "Maintaining Optimal Hard Disk Performance" section on page 
3
 of this Application Note.



Make sure you have the most recent versions of HIMEM.SYS, EMM386.EXE, RAMDRIVE.SYS, and SMARTDRV.EXE in the location specified in your CONFIG.SYS and AUTOEXEC.BAT files. (Placing these files in your root directory does not improve performance.)



Make sure the device=path\himem.sys line in your CONFIG.SYS file is located before any commands that load applications or drivers that use extended memory.



Load the EMM386 memory manager (EMM386.EXE) if you are running non-Windows–based applications that require expanded memory or if you want to load terminate-and-stay-resident programs (TSRs) and drivers in upper memory blocks (UMBs).



Load SMARTDrive in your AUTOEXEC.BAT file and allocate the largest amount of memory possible. The SMARTDrive disk-caching program (smartdrv) can produce the single largest Windows 3.1 performance improvement. Make sure the InitCacheSize and WinCacheSize parameters are set in accordance with the amount of memory installed on your computer. If you use the smartdrv command with no parameters, Windows bases the size of the SMARTDrive disk cache on how much available extended memory your system has. See your Windows documentation for complete information about SMARTDrive.



Set files=60 in your CONFIG.SYS file unless you have a software application that requires a higher setting. Set buffers=10 in your CONFIG.SYS file if you use SMARTDrive. Using a high number of buffers with SMARTDrive will decrease efficiency. If you are not using SMARTDrive, set buffers=30. While more buffers may improve disk-access time, they use more conventional memory.



Load only the necessary TSRs, drivers, and programs. Wherever possible, load TSRs and device drivers into the UMBs. In your AUTOEXEC.BAT and CONFIG.SYS files, remove or disable all lines for device drivers and TSRs that are not required to start your system. These may include virus-detection programs, disk-imaging programs, undelete utilities, caching programs, CD-ROM drivers, multimedia drivers, terminal-emulation software, and so on. (To disable a line, use a text editor, such as MS-DOS Editor, open your AUTOEXEC.BAT or CONFIG.SYS file, type rem at the beginning of the line, and then save the file and restart your computer so the changes can take effect.)



Note: Do not disable lines that load network files if the Windows files are on a network server. 



If the environment space is set by a shell statement in the CONFIG.SYS file, specify a smaller environment.



Remove any commands for mouse drivers in your AUTOEXEC.BAT and CONFIG.SYS files if you use the mouse only in Windows and don't need mouse support when you run non-Windows–based applications in 386 enhanced mode.


�
Maintaining Optimal Hard Disk Performance



Delete unnecessary application and system files, including backup (.BAK) files, temporary (.TMP) files and files created by undelete disk utilities. The fewer files your hard disk has to sort through, the quicker the access time. 



Important: Make sure Windows is not running when you delete .TMP files.



Make sure the set temp setting in your AUTOEXEC.BAT file points to a valid location on a drive with at least 6 to 8 MB of available disk space. If the temp setting is invalid or missing, modify your AUTOEXEC.BAT file. Consider the following when you choose the location for your set temp setting:



You should avoid a temp setting that points to the root directory of any drive (there is a limit to the number of files and directories the root directory can hold).



Avoid a temp setting that points to a drive that has been compressed using disk-compression software such as MS-DOS DoubleSpace. Each time your system accesses a .TMP file on a compressed drive, it must spend time decompressing and then recompressing the file. Instead, choose a directory on an uncompressed drive (such as the DoubleSpace host drive) for your temp setting.



If the set temp statement is pointing to a RAM drive, make sure the RAM drive is large enough to hold the .TMP files your applications create.



Run scandisk or chkdsk frequently to find lost chains or clusters, and fix them with scandisk or run chkdsk /f and delete the .CHK files it creates.



Important: Make sure Windows is not running when you run scandisk or chkdsk /f.



Memory optimization and hard disk maintenance play major roles in how Windows performs. You can use the MS-DOS MemMaker program (memmaker) to free conventional memory and optimize your system's memory. To regularly optimize or defragment your hard disk, use a utility program such as the MS-DOS Defragmenter (defrag). A fragmented hard disk greatly impacts how Windows performs, especially if the SMARTDrive program is installed or if you're using a temporary swap file.



Important: Make sure Windows is not running when you run disk- or memory-optimization utilities.



Configuring Windows for Optimal Performance



Use a color or a pattern for the Windows desktop background instead of wallpaper to free memory for running applications. Bitmaps consume more memory than colors or patterns do.



Using a text editor, modify the [Windows] section of your WIN.INI file and remove or disable the load and run lines in by typing rem at the beginning of each line. The load and run lines start the listed programs, which all consume Windows resources and processor time.



Disable the items in the Startup group by deleting the icons, by moving them to a different group, or by renaming the Startup group. Each application in this group starts when you start Windows, which affects how Windows performs.



Choose the lowest-resolution display driver that will meet your needs. A high-resolution video driver that supports many colors can consume twice as much memory and processor time as a lower-resolution driver that supports fewer colors. For example, use the standard VGA driver supplied with Windows instead of a super-high-resolution, 256-color VGA driver. 


�
Swap Files



The only reason not to use a permanent swap file is if hard disk space is at a premium. A permanent swap file, which creates virtual memory, usually increases performance speed because it uses contiguous disk space. A temporary swap file attempts to use contiguous disk space, but because of its dynamic nature, it can't always do so. Therefore, a permanent swap file usually provides greater performance gains than a temporary swap file. In either case, you should create the swap file on your fastest hard disk for best performance results.



Depending on the amount of available extended memory and free disk space, you may be able to increase performance by increasing the size of an existing permanent swap file.



If you don't use a permanent swap file in 386 enhanced mode, set the temporary swap file on your fastest hard disk by modifying the PagingDrive or PagingFile setting in the [386Enh] section of your SYSTEM.INI file.



If you run Windows in standard mode, set the application swap file on your fastest hard disk by modifying the SwapDisk setting in the [NonWindowsApp] section of your SYSTEM.INI file. 



To create or enlarge the size of your swap file in 386 enhanced mode, choose the 386 Enhanced icon in Windows Control Panel and fill in the options in the Virtual Memory dialog box. For step-by-step instructions, see the "
Steps to Create or Enlarge a Permanent Swap File
" section on page 
6
 of this Application Note . 



Windows for Workgroups



If you are using Windows for Workgroups, you can further optimize your Windows performance by taking the following additional steps:



To optimize the performance of Windows for Workgroups on a workstation that is sharing resources, do not use a screen saver. Screen savers can degrade performance on a workstation that is sharing resources. If you must use a screen saver, use one that accesses the processor infrequently, such as the Marquee screen saver supplied with Windows.



If your workstation only shares resources (that is, it is a dedicated file or print server), you can allocate more processor time to the sharing of resources; to do this, choose the Network icon in Windows Control Panel, choose the Startup button, and then drag the Performance Priority marker closer to Resources Shared Fastest.



Important: If you are sharing a locally connected printer, Print Manager (an application) must be running on the workstation. In this case, you must leave some processor time allocated to applications so Print Manager can run. In other words, do not drag the Performance Priority marker all the way to the maximum Resources Shared Fastest setting.



If you are using a separator page for print jobs, use a less-complex separator for faster printing. To modify the separator page, open the Options menu in Print Manager.



Consider upgrading to Windows for Workgroups version 3.11, which supports 32-bit file access (in addition to the 32-bit disk access described in the next section). The 32-bit file access feature may improve the speed of file opening and saving and other operations that involve swapping memory to disk. For in-depth information about 32-bit file access, see Chapter 1 of the Microsoft Windows For Workgroups Resource Kit, Addendum for Operating System Version 3.11.



Note: 32-bit file access may not improve performance in low-memory situations, if you use a real-mode network redirector, or if you use invalid cache settings.


�
32-Bit Disk Access (FastDisk)



In 386 enhanced mode, 32-bit disk access (also known as FastDisk) provides improved system performance for running MS-DOS–based applications. It also improves the performance of Windows by speeding up hard-disk and RAM access. Specifically, it carefully conserves the RAM each application uses and controls the frequency with which Windows must access the hard disk (hard-disk access consumes considerable processor time).



If the 32-Bit Disk Access option is available in the Virtual Memory section of Windows Control Panel, your hard disk controller is (or appears to be) compatible with the Western Digital™ 1003 controller interface standard (WD1003) and can use this option. Windows 3.1 ships with WDCTRL, a virtual hard-disk controller device driver that provides 32-bit disk access on hard-disk controllers that are compatible with the WD1003 standard. 



The 32-bit disk access feature enhances the performance of your system's BIOS by filtering interrupt (Int) 13H calls to the hard-disk controller and directing them in the most efficient way for the system—either through the 32-bit interface with the hard-disk controller or through the system BIOS. 32-bit disk access works directly with the hard-disk controller, not with the hard disk itself.



Warning: On some computers where the hard-disk controller appears to be, but is not, WD1003 compatible, 32-bit disk access can cause your computer to hang (stop responding). Furthermore, 32-bit disk access may be unreliable (data loss may occur) on some battery-powered portable (laptop) computers when the computer's power-saving features are enabled.



Steps to Create or Enlarge a Permanent Swap File



Before you create a permanent swap file, you should maximize the amount of available contiguous disk space; therefore, the instructions below include hard-disk optimization procedures.



Note: You may need to decrease the size of a compressed drive, thereby increasing the size of the uncompressed drive, before you can create a larger permanent swap file.



In Windows Control Panel, choose the 386 Enhanced icon.



Choose the Virtual Memory button, and then choose the Change button.



Under New Swapfile Settings, in the Type box, select None.



Choose OK and then choose Yes when Windows asks if you are sure you want to make changes to virtual-memory settings.



In the dialog box that asks if you want to restart your computer, choose the Continue button.



Choose OK in the Virtual Memory dialog box, then choose Exit from the Settings menu in Control Panel.



Open the Startup group and temporarily move any items to another group or rename the Startup group.



Quit Windows.



At the MS-DOS prompt, run a disk-maintenance utility such as MS-DOS chkdsk or scandisk (MS-DOS 6.2 and later). If chkdsk or scandisk finds errors, convert the lost clusters or chains to .CHK files. Review the .CHK files to see if you need the information they contain. You can delete the .CHK files you do not need.



Run a disk-defragmenting utility such as MS-DOS defrag (MS-DOS 6.2 and later), Norton Speed Disk by Symantec, or PC Tools™ by Central Point Software. These utilities defragment your hard disk, which creates more contiguous disk space.


�
Use a text editor such as MS-DOS Editor to modify your CONFIG.SYS and AUTOEXEC.BAT files to include only those device drivers and TSRs that are needed to run your computer and Windows. Do not load MS-DOS or any other items into the HMA. These steps free as much extended memory as possible when you restart your computer.



Using a text editor, modify the [Windows] section of your WIN.INI file and remove or disable the load and run lines by typing rem at the beginning of each line.



Restart your computer and start Windows.



Choose the Control Panel icon in Program Manager.



Choose the 386 Enhanced icon and then choose the Virtual Memory button.



In the Virtual Memory dialog box, choose the Change button.



From the Drive list in the New Swapfile Settings section, select the drive with the largest Maximum Size value. (Remember, you cannot create a permanent swap file on a compressed drive.)



If the 32-Bit Disk Access option is available, select it so that an X appears in the check box. For more information about this option, refer to the "32-Bit Disk Access (FastDisk)" section on page 
5
 of this Application Note.



Choose OK, and then choose Yes when Windows asks if you are sure you want to make changes to virtual-memory settings.



Choose Yes in the dialog box that informs you about using 32-bit disk access.



In the dialog box that asks if you want to restart your computer, choose the Restart Computer button.



For More Information



Microsoft Windows Resource Kit, version 3.1, pages 258–263, 520–523, and Chapter 5, "Windows 3.1 and Memory Management"



Microsoft Windows User's Guide, version 3.1, Chapter 14, "Managing Memory and Performance" (document no. PC21669-0492) or "Optimizing Windows" (document no. WI52207-0393)



Microsoft Windows for Workgroups Resource Kit, version 3.1, Chapter 9, "Tips for Configuring Windows for Workgroups"



Microsoft Windows for Workgroups Resource Kit, Addendum for Operating System Version 3.11, Chapter 1, "Windows for Workgroups 3.11 Architecture," and Chapter 11, "Tips for Optimizing Windows for Workgroups 3.11"



Microsoft Application Note Number WW0335: "Memory Management with Windows 3.0 and 3.1"



Microsoft Application Note Number WW0530: "SMARTDrive and 32-Bit Disk Access"





The SpinRite, Norton Speed Disk, and PC Tools products included here are manufactured by Gibson Research, Symantec, and Central Point Software, respectively, vendors independent of Microsoft; we make no warranty, implied or otherwise, regarding these products' performance or reliability.
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