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WinPE 

WinPE is a minimal operating system based on the Windows XP kernel. WinPE replaces DOS as a means for booting a computer in order to install operating systems and applications. 

With WinPE, you can automate the installation of Windows and applications to your workstations and servers. WinPE supports all mass-storage devices that use Windows 2000 or Windows XP drivers, and additional drivers can be added.

As specified in the WinPE licensing terms, you cannot run any Microsoft executables of any kind after loading WinPE. 

WinPE Features

WinPE is a minimal Win32 subsystem with limited services, based on the Windows XP Professional kernel running in protected mode. 

The Windows PE CD is a bootable copy of the 32-bit version of WinPE () that supports all mass-storage and networking drivers contained on the Windows XP Professional CD.

WinPE includes the following:

· A hardware-independent Windows environment for both x86 and IA64 architectures, with a small footprint on both the bootable media and in memory. 

· A subset of the Win32 API for running custom applications.

· Network access and support for standard network drivers that may be required for copying images and test suites from a network using TCP/IP. You can add or remove network drivers to customize WinPE. 

· Support for all mass-storage devices that use Windows 2000, Windows XP, or Windows .NET Server family drivers. As new devices become available, you can remove unneeded drivers or add additional drivers. 

· Support to create, delete, format, and manage NTFS partitions. 

· Hardware diagnostics can be run by loading and testing specific hardware drivers. 

· Support for the Pre-boot eXecution Environment (PXE) protocol, which can be used to install images from a Remote Installation Server (RIS). If the network card in the computer includes PXE, the card can detect a RIS server and automatically install the WinPE image. 

Important   To prevent piracy, WinPE reboots automatically after 24 hours of continuous use.

Initial Startup

WinPE uses the Windows Setup loader instead of the regular boot loader to load Windows. In the initial boot of WinPE, Setup Loader loads the mass-storage device drivers listed in Winpeoem.sif. If no drivers are listed in Winpeoem.sif, Setup Loader loads all of the mass-storage devices present in Windows XP Professional.

WinPE will attempt to use the highest screen resolution possible, up to 800x600, 24-bit.

While WinPE is starting, press F6 to load a particular device that does not have in-box support and is not listed in Winpeoem.sif.

When starting WinPE from a CD, Plug and Play detects the network card installed on the computer, loads the appropriate driver, and binds the network stack. To further reduce the time required to detect the network card, you can customize WinPE to only search for a given set of network drivers, rather than all the network drivers normally present in Windows XP Professional.

WinPE loads a standard, single-CPU HAL. Press F5 to load a particular HAL.

Win32 Subsystem

By default, WinPE uses the Cmd.exe shell. You must customize WinPE to use an alternative shell or application. To do this, edit the “CmdLine” entry in Winpesys.inf to specify your replacement for Cmd.exe.

Warning   Be careful when editing Winpesys.inf. Even a misplaced comma in it can keep WinPE from booting.

When the Win32 subsystem starts, WinPE starts the Cmd.exe shell by using the following entry in Winpesys.inf: 

; startup configuration

;

HKLM,"Setup","CmdLine",,"cmd.exe /k startnet.cmd"

Replace "cmd.exe /k startnet.cmd" with the command line for your application.
Winbom.ini

If Factory.exe does not find a Winbom.ini file, on either the WinPE image or a floppy disk, it stops running. The settings in Winbom.ini provide a wide range of preinstallation tasks. To perform tasks beyond the scope of Winbom.ini, create batch files or scripts to supplement Winbom.ini.

With WinPE running, you can use Winbom.ini or your own batch files to do any of the following:

· Copy a test harness to the destination computer and run hardware diagnostics. 

· Establish network connectivity with the NET USE command, and change directories to the location of the preinstalled images. 

· Copy images or install applications from network sources.

Order of Operations in WinPE

When you start a computer using WinPE, you are running the command factory -winpe, which processes these sections in Winbom.ini in this order: 

· [WinPE.Net] 

· [DiskConfig] 

· [OEMRunOnce] 

· [OEMRun] 

· [WinPE], except for the Restart entry 

· [UpdateSystem] 

· The Restart entry in [WinPE] 

For more information on Winbom.ini, see Ref.chm in Deploy.cab on the Windows XP CD.

Limitations of WinPE

To prevent piracy, WinPE automatically exits whatever shell it is running and reboots after 24 hours of continuous use. 

A computer running WinPE can make a maximum of 4 network connections. 

From a WinPE computer, you can directly access servers and shares across the network, using the required network credentials. However, you cannot access any files or folders located on a WinPE computer from another location on your network. 

You cannot access any files or folders located on a DFS share. 

The tested methods of gaining network connectivity to file servers are TCP/IP and NetBIOS over TCP/IP. Other methods, such as the SPX/IPX network protocol, are untested and unsupported. 

WinPE requires a VGA-compatible device and will attempt to use the highest screen resolution possible, up to 800x600, 24-bit.

WinPE is too large to fit on a floppy disk. 

Due to anti-piracy concerns, you can only build a customized version of WinPE from the Windows XP Professional CD.

You cannot build a custom version of WinPE from Windows XP Home Edition or any member of the Windows .NET Server family. 

WinPE stores the registry hives in memory so that applications can write to the registry. Any changes made to the registry by the applications do not persist across different WinPE sessions.

Windows APIs That Are Not Supported on WinPE

To minimize its size, WinPE includes only a subset of the available Win32 APIs, including I/O (disk and network) and core Win32 APIs. If a Win32 API subset is exposed based on a service running on Win32, it may or may not be available on WinPE.

The following categories of functions of the Win32 API set are not present in WinPE. For more information on these categories, see the Microsoft Platform SDK (http://msdn.microsoft.com/library/default.asp).

· Windows Multimedia 

· Still Image 

· OpenGL 

· NetShow Theater Administration 

· Bitmap 

· Brush 

· Windows Shell 

· Access Control 

· Power Options 

· Printing and Print Spooler 

· Window Station and Desktop 

· Terminal Services 

· User Profile 

· Tape Backup 

Size of WinPE

The approximate size of a non-customized version of WinPE is as follows:

	Platform
	On-disk image size
	In-memory size

	Intel x86 Windows PE
	~120 MB
	~40 MB

	Intel IA64 Windows PE
	~220 MB
	~42MB


In-memory sizes are computed when networking services are running.

The size of a custom version of WinPE will vary, depending on the set of drivers you choose to include or exclude. The on-disk size of the default WinPE configuration includes all in-box drivers, and many of these drivers are uncompressed.

The approximate size of each directory on the 32-bit version of WinPE is as follows:

	Directory
	Approximate size

	\System32
	66 MB

	\System32\Drivers
	29 MB

	\inf
	4 MB

	\fonts
	9 MB


While WinPE is too large to fit on a floppy disk, you can place your customized version of WinPE on many types of bootable media including CD-ROM, DVD, hard disk, or a Remote Installation Services (RIS) Server. If you are using a CD-R or CD-RW, the system you are booting must support booting from CD, as well as the ability to read 
CD-R or CD-RW media.

Reducing the WinPE Footprint

By removing non-essential files, the x86 version of WinPE can be reduced to an on-disk image size of 81 megabytes. See Appendix 1: Reducing WinPE for the list of files.

Extensions of the Basic Process: Further Customizations of WinPE

You may choose to further customize this version of WinPE in one or more of the following ways before copying it to a CD or hard disk.

Include a Specific Winbom.ini or Startnet.cmd 

You can include a generic Winbom.ini file in a custom WinPE installation that specifies basic information about connecting to your network, formatting the hard disk, and running basic hardware diagnostics.

You can include a generic Winbom.ini file in a custom WinPE installation. Factory.exe uses this file if another Winbom.ini is not located on the floppy disk. After using the settings in [WinPE.Net] to establish network connectivity, the Factory tool can use the NewWinbom entry to point to another Winbom.ini file located on the network.

You can use the [OEMRun] section in the Winbom.ini file to customize the script that starts. You can also create your own version of Startnet.cmd to run a specific set of commands, batch files, or scripts.

To gain access to Windows networking APIs, run the command netcfg -winpe from the WinPE command line.

Add or Remove Mass Storage Drivers

By default, all network drivers on the Windows XP Professional CD are included in the WinPE image. When you create your own WinPE image, you can add or remove the network drivers or replace the network driver list. By keeping the list to a minimum, you reduce the time required for PnP detection.

Customize the Winpeoem.sif file to control which mass-storage drivers are loaded in WinPE.

Creating a Bootable Version of WinPE on CD or DVD

You can modify the included version of WinPE to suit your needs by including any system images, applications, or scripts that you wish to include in your final CD or DVD.

With your WinPE image ready, use the OSCDImg command to write the image to CD or DVD. Do not redistribute Etfsboot.com or Oscdimg.exe with your WinPE images.

OSCDImg Syntax

The OSCImg command uses the following syntax:

OSCDImg –betfsboot.com –n sourceroot destination.iso.

	Option
	Action

	-llabelname
	Specifies the volume label. No spaces between the l and the labelname. 

For example: -lMYLABEL

	-tmm/dd/yyyy,hh:mm:ss
	Specifies the time stamp for all files and directories. Do not use any spaces. Use the American date format and a 24-hour clock. May use any delimiter between the items. 

For example: -t12/31/2000,15:01:00

	-g
	Use the Universal Coordinated Time for all files rather than the local time.

	-h
	Include hidden files and directories.

	-n
	Allow long file names.

	-blocation
	Specifies the location of the El Torito boot sector file. Do not use any spaces. 

For example: -bc:\directory\Etfsboot.bin

	sourceroot
	Required. Specifies the location of the WinPE files that you want to build into an .iso image. 

	image_file
	Specifies the name of the .iso image file you want to create that contains the WinPE files.


To create a bootable WinPE disk

1. Click Start, click Run, and then type cmd.exe. 

2. Change directories to the location containing Etfsboot.com and OSCDImg.exe (included in the Buildtools.zip in the Extras folder).

3. Type OSCDImg –betfsboot.com –n sourceroot destination.iso.

4. Use any non-Microsoft tool that will copy ISO images to CD to create your CDs.

To create an ISO formatted DVD 

UDF and UDF/ISO bridge media are not supported in WinPE.

1. Create your ideal WinPE image, which could include an entire Sysprep desktop image of several gigabytes.

2. Complete the same steps above, but include the –m command-line switch. This overrides the block that checks to make sure your ISO image will fit on a CD. You will need to manually check to insure your resulting image will fit on the final DVD recordable media or DVD 5 or 9 (if you are having your media mastered), as OSCDImg will not check for ISO image size above CD standards. 

3. Use any non-Microsoft tool that will copy ISO images to DVD to create your WinPE DVD.

Important   To configure the WinPE CD so that it boots from the CD every time, if the WinPE CD is present in the CD-ROM drive, remove the \i386\Bootfix.bin file from the WinPE directory structure before you create an .iso file. 

Placing a Bootable Version of WinPE on a Hard Disk

You can only place a 32-bit version of WinPE on a hard disk.

Before you begin, you must format the destination hard disk and install the Recovery Console on this hard disk.

To install the Recovery Console

5. Place the Windows XP Professional CD in the CD-ROM drive. You can do this from an existing Windows installation, or by booting new hardware to WinPE on a CD, DVD, or RIS Server.

6. Run cd_drive\i386\winnt32.exe /cmdcons where cd_drive is the drive containing the Windows XP CD. 
Now the hard disk is ready for a bootable copy of WinPE.

To place WinPE on a hard disk

7. On the destination hard disk, create a C:\Minint directory. You must name the directory Minint. 

8. Use xcopy to copy all of the contents of build_location\i386 to C:\Minint. build_location is the current location of your WinPE build, on a CD, network share, or hard disk.

xcopy C:\Build.x86\i386\*.* /S C:\Minint

where C:\Build.x86 is build_location.

9. Copy Winbom.ini from build_location to the root of the destination hard disk. 

copy C:\Build.x86\Winbom.ini C:\

where C:\Build.X86 is build_location.

10. On the destination hard disk, change the read-only attribute for C:\Cmdcons\txtsetup.sif to read/write. 

attrib -r C:\Cmdcons\txtsetup.sif

11. On the destination hard disk, copy C:\Minint\txtsetup.sif to C:\Cmdcons. 

xcopy C:\Minint\txtsetup.sif C:\Cmdcons

12. Restart the destination computer. On the Boot menu, select the Command Console. The computer will boot using WinPE. 

Appendix 1: Reducing WinPE

These files can be removed from a WinPE image without interfering with its function. If all of these are removed, the x86 version of WinPE can be reduced to an on-disk image size of 81 megabytes.

	driver files
	inf files
	other
	fonts

	ac300nd5.sys
	net10.inf
	avmc20.dll
	ahronbd.ttf

	ADM8511.SYS
	net1394.inf
	avmcapi.dll
	andlso.ttf

	adptsf50.sys
	net21x4.inf
	avmenum.dll
	angsa.ttf

	ALI5261.SYS
	net3c556.inf
	dgclass.dll
	angsab.ttf

	AMB8002.SYS
	net3c589.inf
	dgconfig.dll
	angsai.ttf

	AN983.sys
	net3c985.inf
	dgrpsetu.dll
	angsau.ttf

	arp1394.sys
	net3sr.inf
	diapi2.dll
	angsaub.ttf

	aspndis3.sys
	net5515n.inf
	diapi232.dll
	angsaui.ttf

	aspndis3.sys
	net557.inf
	diapi2nt.dll
	angsauz.ttf

	asyncmac.sys
	net559ib.inf
	digirlpt.dll
	angsaz.ttf

	atmarpc.sys
	net575nt.inf
	disrvci.dll
	artrbdo.ttf

	atmepvc.sys
	net650d.inf
	disrvpp.dll
	artro.ttf

	atmlane.sys
	net656c5.inf
	disrvsu.dll
	browa.ttf

	atmuni.sys
	net656n5.inf
	ditrace.exe
	browab.ttf

	b57xp32.sys
	net713.inf
	divaci.dll
	browai.ttf

	b57xp64.sys 
	net83820.inf
	divaprop.dll
	browau.ttf

	BCM4E5.SYS
	net8511.inf
	divasu.dll
	browaub.ttf

	BCM42U.SYS
	netac300.inf
	elsa20.dll
	browaui.ttf

	bcm42xx5.sys
	netali.inf
	elsa2032.dll
	browauz.ttf

	bridge.sys
	netambi.inf
	eqnclass.dll
	browaz.ttf

	BRZWLAN.sys
	netamd.inf
	eqndiag.exe
	comic.ttf

	cb102.sys
	netamd2.inf
	eqnlogr.exe
	comicbd.ttf

	CB325.SYS
	netamdhl.inf
	eqnloop.exe
	cordia.ttf

	cben5.sys
	netan983.inf
	fpnpbase.sys
	cordiab.ttf

	ce3n5.sys
	netana.inf
	fpnpbase.usa
	cordiai.ttf

	cem28n5.sys
	netasp2k.inf
	fus2base.sys
	cordiau.ttf

	cem33n5.sys
	netauni.inf
	io8ports.dll
	cordiaub.ttf

	CEM56n5.sys
	netb57xp.inf
	mxicfg.dll
	cordiaui.ttf

	cicap.sys
	netbcm4e.inf
	mxport.dll
	cordiauz.ttf

	cinemst2.sys
	netbcm4p.inf
	peer.exe
	cordiaz.ttf

	cnxt1803.sys
	netbcm4u.inf
	pentnt.exe
	david.ttf

	cpqndis5.sys
	netbrdgm.inf
	portmon.exe
	davidbd.ttf

	cpqtrnd5.sys
	netbrdgs.inf
	snmpapi.dll
	davidtr.ttf

	CPQTRND5.SYS
	netbrzw.inf
	spdports.dll
	estre.ttf

	cpqtrnd5.sys
	netcb102.inf
	spxcoins.dll
	frank.ttf

	D100IB5.SYS
	netcb325.inf
	spxports.dll
	gautami.ttf

	dc21x4.sys
	netcbe.inf
	spxupchk.dll
	georgia.ttf

	DEFPA.sys
	netce2.inf
	stlncoin.dll
	georgiab.ttf

	dfe650.sys
	netce3.inf
	stlnprop.dll
	georgiai.ttf

	dfe650d.sys
	netcem28.inf
	sxports.dll
	georgiaz.ttf

	digirlpt.sys
	netcem33.inf
	query.dll
	impact.ttf

	digidxb.sys
	netcem56.inf
	odbcad32.exe
	latha.ttf

	DIGIDXB.SYS
	netcicap.inf
	odbcconf.exe
	mriam.ttf

	DLH5XND5.sys
	netcis.inf
	peer.exe
	mriamc.ttf

	DM9PCI5.SYS
	netclass.inf
	pentnt.exe
	mriamfx.ttf

	DP83820.sys
	netcpqc.inf
	portmon.exe
	mriamtr.ttf

	e1000645.sys
	netcpqg.inf
	reg.exe
	mvboli.ttf

	e1000nt5.sys
	netcpqi.inf
	regedit.exe
	nrkis.ttf

	e100b325.sys
	netcpqmt.inf
	regedt32.exe
	pala.ttf

	e100b645.sys
	netctmrk.inf
	regsvr32.exe
	palab.ttf

	e100isa4.sys
	netdav.inf
	rsvp.exe
	palabi.ttf

	EL515.sys
	netdefxa.inf
	setup.exe
	palai.ttf

	EL556ND5.sys
	netdf650.inf
	spoolsv.exe
	raavi.ttf

	el656ct5.sys
	netdgdxb.inf
	svchost.exe
	rod.ttf

	el99xrun.out
	netdlh5x.inf
	taskmgr.exe
	rodtr.ttf

	el656se5.sys
	netdm.inf
	xcopy.exe
	shruti.ttf

	el574nd4.sys
	nete1000.inf
	xlog.exe
	simpbdo.ttf

	el574nd4.sys
	nete100i.inf
	agt040b.dll
	simpfxo.ttf

	el575nd5.sys
	netejxmp.inf
	agt040c.dll
	simpo.ttf

	el589nd5.sys
	netel515.inf
	agt0410.dll
	trebuc.ttf

	el656cd5.sys
	netel574.inf
	agt0413.dll
	trebucbd.ttf

	el656nd5.sys
	netel5x9.inf
	agt0414.dll
	trebucbi.ttf

	el90xbc5.sys
	netel90a.inf
	agt0416.dll
	trebucit.ttf

	el90xnd5.sys
	netel90b.inf
	agt041d.dll
	tunga.ttf

	el985n51.sys
	netel980.inf
	agt0816.dll
	upcdb.ttf

	el98xn5.sys
	netel99x.inf
	agt0c0a.dll
	upcdbi.ttf

	EL99XN51.sys
	netepicn.inf
	fusbbase.sys
	upcdi.ttf

	elnk3.sys
	netepro.inf
	fxusbase.sys
	upcdl.ttf

	em556n4a.sys
	netepvcm.inf
	fpcibase.sys
	upceb.ttf

	em556n4b.sys
	netepvcp.inf
	fpcmbase.sys
	upcebi.ttf

	em556n4i.sys
	netex10.inf
	fusbbase.usa
	upcei.ttf

	epro4.sys
	netf56n5.inf
	fpcmbase.usa
	upcel.ttf

	fem556n5.sys
	netfa312.inf
	fpcibase.usa
	upcfb.ttf

	ex10.sys
	netfa410.inf
	sfcfiles.dll
	upcfbi.ttf

	f3ab18xi.sys
	netfjvi.inf
	msjet40.dll
	upcfi.ttf

	f3ab18xj.sys
	netfjvj.inf
	esent.dll
	upcfl.ttf

	FA312nd5.sys
	netfore.inf
	mswstr10.dll
	upcib.ttf

	fa410nd5.sys
	netforeh.inf
	localspl.dll
	upcibi.ttf

	fem556na.sys
	netgpc.inf
	ddraw.dll
	upcii.ttf

	fem556nb.sys
	netias.inf
	devmgr.dll
	upcil.ttf

	fem556ni.sys
	netibm.inf
	ctmasetp.dll
	upcjb.ttf

	fetnd5.sys
	netibm2.inf
	mobsync.dll
	upcjbi.ttf

	FOREHE.sys
	netip6.inf
	diwan.sys
	upcji.ttf

	gm.dls
	netiprip.inf
	eqn.sys
	upcjl.ttf

	ibmexmp.sys
	netirda.inf
	dspdqsig.bin
	upckb.ttf

	IBMTOK.sys
	netirsir.inf
	dspdload.bin
	upckbi.ttf

	ibmtrp.sys
	netklsi.inf
	emu10k1m.sys
	upcki.ttf

	ibmvcap.sys
	netktc.inf
	b1usa.t4
	upckl.ttf

	IBMTRP.SYS
	netlanem.inf
	b1tr6.t4
	upclb.ttf

	IoLogMsg.dll
	netlanep.inf
	b1cbase.sys
	upclbi.ttf

	ip5515.sys
	netlm.inf
	b1.t4
	upcli.ttf

	ip5515.sys
	netlm56.inf
	c4.bin
	upcll.ttf

	ipfltdrv.sys
	netlnev2.inf
	dgsetup.dll
	

	ipinip.sys
	netloop.inf
	tosdvd.sys
	

	ipnat.sys
	netlpd.inf
	dgapci.sys
	

	ipsec.sys
	netmadge.inf
	ipconfig.exe
	

	irda.sys
	netmhzn5.inf
	netcfg.exe
	

	irenum.sys
	netmscli.inf
	ping.exe
	

	irsir.sys
	netnb.inf
	rundll32.exe
	

	KTC111.SYS
	netnf3.inf
	ditrace.exe
	

	lanepic5.sys
	netngr.inf
	net.exe
	

	LMNDIS3.sys
	netnm.inf
	net1.exe
	

	lne100.SYS
	netnovel.inf
	
	

	lne100tx.sys
	netnwcli.inf
	
	

	loop.sys
	netnwlnk.inf
	
	

	mdgndis5.sys
	netoc.inf
	
	

	modem.sys
	netosi2c.inf
	
	

	mrxdav.sys
	netosi5.inf
	
	

	mrxsmb.sys
	netpc100.inf
	
	

	msgpc.sys
	netpnic.inf
	
	

	mxnic.sys
	netpsa.inf
	
	

	n1000645.sys
	netpschd.inf
	
	

	n1000nt5.sys
	netpwr2.inf
	
	

	n100325.sys
	netrasa.inf
	
	

	n100645.sys
	netrass.inf
	
	

	ndistapi.sys
	netrast.inf
	
	

	ndiswan.sys
	netrlw2k.inf
	
	

	ne2000.sys
	netrsvp.inf
	
	

	netbios.sys
	netrtpnt.inf
	
	

	netbt.sys
	netrtsnt.inf
	
	

	netevent.dll
	netrwan.inf
	
	

	netflx3.sys
	netsap.inf
	
	

	NetWlan5.sys
	netserv.inf
	
	

	ngrpci.sys
	netsis.inf
	
	

	nic1394.sys
	netsk98.inf
	
	

	NMnt.sys
	netsk_fp.inf
	
	

	nwlnkflt.sys
	netsla30.inf
	
	

	nwlnkfwd.sys
	netsmc.inf
	
	

	nwlnkipx.sys
	netsnip.inf
	
	

	nwlnknb.sys
	netsnmp.inf
	
	

	nwlnkspx.sys
	nettb155.inf
	
	

	nwrdr.sys
	nettcpip.inf
	
	

	otc06x5.sys
	nettdkb.inf
	
	

	otceth5.SYS
	nettiger.inf
	
	

	pc100nds.sys
	nettpro.inf
	
	

	PCA200E.sys
	nettpsmp.inf
	
	

	PCMLM56.sys
	netupnp.inf
	
	

	pcntn5hl.sys
	netupnph.inf
	
	

	pcntn5m.sys
	netvt86.inf
	
	

	pcntpci5.sys
	netw840.inf
	
	

	pcx500.sys
	netw926.inf
	
	

	psched.sys
	netw940.inf
	
	

	ptilink.sys
	netwlan.inf
	
	

	rasacd.sys
	netwlan2.inf
	
	

	rasirda.sys
	netwv48.inf
	
	

	rasl2tp.sys
	netwzc.inf
	
	

	raspti.sys
	netx500.inf
	
	

	raspppoe.sys
	netx56n5.inf
	
	

	raspptp.sys
	netxcpq.inf
	
	

	rawwan.sys
	
	
	

	rlnet5.sys
	
	
	

	rocket.sys
	
	
	

	rootmdm.sys
	
	
	

	rdbss.sys
	
	
	

	rlnet5.sys
	
	
	

	rocket.sys
	
	
	

	RTL8029.SYS
	
	
	

	RTL8139.SYS
	
	
	

	sisnic.sys
	
	
	

	sk98xwin.SYS
	
	
	

	SkFpWin.SYS
	
	
	

	Sla30nd5.sys
	
	
	

	smc8000n.sys
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