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a folder called
WINNT. If a
separate partition
to that used for
DOS is selected,
you are given the
options to format
it into FAT or
NTEFS.

At the end of
the installation
process you are
asked if you want
to log on
automatically.
This option is
appropriate only
if you have no
security
requirements, as
in the case of a
standalone PC in
someone’s home.
Otherwise, a log-
on window will
appear each time
the PC boots up

NTOSKRNL DOS prompt and you will have
to enter a user
name and a
Log-in screen password.
The same

procedure is used
to install Windows 2000 with a PC that has Windows 95, 98, ME
or NT installed, except that WINNT32 must be entered in the
RUN command line.

With a single-boot PC that has no previously installed operating
system the Windows 2000 installation CD can be used directly as
a boot CD, provided the boot sequence in CMOS is set for CD-
ROM to be the first boot. The set-up Wizard will be launched and
the installation process begins.

The Windows 2000 boot-up process

The PC boot-up process consists of two phases. The first is the
BIOS phase, which is common to all operating systems. In this
phase BIOS routines stored in a BIOS ROM chip are carried out to
prepare for loading the operating system itself, be this DOS,
Windows or Novell. The second phase loads the operating system
and is operating-system specific. Since Windows 2000 is a
multiprocessing system, there are two boot-up sequences, one for
CISC and the other for RISC processors. The followmg is the
sequence for CISC-processor PCs.

The BIOS phase of the boot-up process is as follows. At switch-
on the processor is reset and BIOS is loaded. BIOS then runs the
POST (Power On System Test), loads the HD driver and loads the
master boot record (MBR) into memory. MBR searches the
partition boot record (PBR) of the hard disk for an active partition
and loads the boot sector into memory.

Phase two consists of loading five system files: NTLDR (NT
loader); BOOT.INI; NTDETECT.COM; and NTOSKRNL.EXE
(operating system kernel).

The following is a more detailed accounl of phase two.

(1) The boot sector loads and initialises the NT loader (NTLDR)
which begins the boot sequence. NTDLR changes the processor
memory access to a 32-bit flat (linear) memory model and starts a
minifile system that depends on whether the FAT or NTFS file
system is used.

(2) The NT loader reads file BOOT.INI to construct the Boot
Loader Menu (BLM). This menu appears on-screen for user
selection with timeout (30 seconds by default) after which the
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default operating system is selected. F8 may be pressed at this
stage for troubleshooting purposes. In single-boot machines the
menu is bypassed.

(3) NTLDR loads the operating system selected from the BLM.
(4) If Windows is selected, NTDETECT.COM is carried out. It
checks the hardware and builds a hardware list.

(5) Control of the computer is now passed to the operating system
kernel NTOSKRNL.EXE. This final stage of the boot-up process
consists of three phases: the kernel load phase; the kernel
initialisation phase; and the log-on phase. The latter normally
consists of a log-on screen which asks the user to enter a user
name and a password (the password may be blank). This phase is
bypassed if automatic log-on is selected at the installation stage.

Those familiar with Windows NT will realise that the boot-up
routine, including system file names, for Windows 2000 is
identical to that for NT.

With a dual-boot PC, if the second operating system is DOS,
BOOTSECT.DOS is loaded after the Boot Loader Menu, followed
by the DOS prompt.

Try booting up Windows 2000 Professional. Observe the boot-up
sequence as displayed on the screen. If it’s a dual-boot system, the

‘menu will appear with the default operating system highlighted

and a countdown.
Fig. 2 illustrates the boot-up sequence with a dual-boot PC.

The BOOT.INI file

This is the only file, in text form, that can be changed and edited.
Unlike Windows NT4, with which BOOT.INI is a read-only file
(attribute R), with Windows 2000 it has attributes H (hidden) and
S (system). It can, therefore, though hidden be edited without
having to change its attributes.

A typical BOOT.INI file is shown in Table 1. It contains two
sections: boot loader and operating systems. The boot loader
contains two settings, default and timeout. Default specifies the
path to the folder (default WINNIT) where the operating system
resides. The default operating system is selected if no other
operating system is present or none is selected during the timeout
period. Timeout is the time (default value 30 seconds) allowed for
the user to select an operating system from the boot menu. The
second section, operating systems, lists the path to each available
operating system that’s been loaded in the PC.

Two operating systems are listed in Table 1, Windows 2000 and
DOS, with Windows 2000 as default. The path for Windows 2000
is contained in the part of the line before the = sign. Multi (0)
indicates an IDE or EIDE drive (scsi is used for SCSI drives), with
(0) giving the number of the hard-disk drive. Disk (0) is always (0)
for multi — for SCSI drives the number in brackets would be
between 0-6 to specify the SCSI ID. Rdisk (0) indicates that the
drive is master (1 is used for slave) — for SCST it’s always (0).
Partition (2) points to the second partition of the hard disk.
WINNT specifies the name of the folder where System32 folder
and system files are placed.

The part of the line after the = sign, within the “ * marks, is the
text that appears in the boot loader menu to describe the operating
system.

The BOOT.INI file can be edited using DOS editor or it can be
opened up within Windows. Editing can be carried out in three
ways:
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(1) Boot up and select DOS from the boot-up menu (if DOS is
available as a previous operating system). Change the working
directory to C:\ and type EDIT BOOT.INI at the prompt. An
editable BOOT.INI file will be displayed. Note that although
BOOT.INI with attributes H and S will not be shown in directory
listing DIR, it may be listed if either the ATTRIB or DIR/A
command is used.

(2) Boot up into Windows 2000 and open the command line (Start
> Run > enter CMD > OK). Change the working directory to C:.
Carry out (1) above.

(3) From the desktop, double click on My Computer > double
click on C:\ > Tools form bar menu > Folder options > View >
click on Show Hidden Files > click to remove tick on Hide
protected operating system files > click Yes to warning > Apply >
OK. BOOT.INI will now be displayed. Double click on
BOOT.INI to open. Edit as necessary, save and exit.

Boot-up process with RISC-processor PCs

Phase one is the same as with CISC-processor based PCs. In phase
two, instead of the NT loader the resident ROM firmware
examines the BIOS Parameter Block (BPB) to verify that it
contains the FAT file system. The firmware then proceeds to load
OSLOADER.EXE and passes control to it, along with the results
of the hardware detection determined by the POST routine.

OSLOADER .EXE then loads NTOSKRNL.EXE followed by
HAL.DLL, hardware-specific files (extension .PAL) and system
files. NTOSKRNL.EXE then loads the device drivers.

Note that with a RISC processor-based PC (a) the POST routine
gathers the hardware information and passes it to the operating
system kernel, hence the absence of NTDETECT.COM, and (b)
the Boot menu is stored in a non-volatile RAM, thus there’s no
need for a BOOT.INI file.

Advanced options menu

Windows 2000 provides an Advanced Options Menu for
troubleshooting purposes. Use it in cases of failure to boot up
caused by a missing boot file, the introduction of new hardware or
anew application. The Advanced Options Menu can be brought
up by pressing F8 during the boot-up process. It provides a
number of options that can be used in cases where normal booting
up is not possible. The options are as follows.

(1) Safe Mode. Enables the most basic drivers and services
including VGA 4-bit colour, 640 x 480, 60Hz refresh rate; mouse;
keyboard; hard disk; CD-ROM drive; PS/2 (not serial) mouse. As
far as Microsoft is concerned, serial mouse, sound card and
network adaptor card are non-standard devices.

(2) Safe Mode with command prompt. Loads standard device
drivers as Safe Mode with a command-prompt interface. Note that
Windows 95/98/ME Safe Mode includes only keyboard, hard disk
and monitor.

(3) Safe Mode with networking. Loads Safe Mode devices with the
drivers and services necessary for networking.

(4) Enable VGA Mode. Loads the VGA graphics driver only. This
option is enabled with all Safe Mode boot options.

(5) Last Known Good Configuration. If the PC fails to boot up as a
result of changes in the registry, caused by loading new drivers for
example, the previous configuration can be obtained by selecting
this option. This may be useful where, for example, new drivers
have been loaded causing a boot-up failure.

This option is possible because Windows 2000 maintains several
complete copies of the system configuration in the registry.

(6) Directory Services Restore Mode. Restores a corrupt directory
database. This is only for servers that are Domain Controllers.

(7) Debugging Mode. Initiates the debugging process to gather
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The Windows 2000 task manager screen.

debugging data for future diagnostics. Available only with
Windows 2000 servers.

Common boot-up faults

Boot-up faults mean that the system will not boot up in Windows
and/or DOS or another operating system if the PC is a multi-boot
one. A Windows 2000 boot-up or start-up disk may therefore be
very helpful. Unlike the DOS start-up disk however, which can be
used to boot up the machine independently of the hard disk, the
Windows 2000 disk contains what Microsoft calls ‘system files’,
namely NTLDR, NTDETECT and BOOT.INI, but not
NTOSKRNL. The latter resides on the hard disk in the
WINNT/System32 directory. It follows that a Windows 2000
boot-up disk can boot the PC into Windows 2000 only if it can
correctly locate and load up the kernel NTOSKRNL file from the
hard disk. As mentioned earlier, the location of the kernel file is
specified in BOOT.INL Since BOOT.INI is machine-specific, it
follows that each machine must have its own specific boot-up
disk.

Boot-up faults are invariably caused by missing or corrupted
boot files. This is another reason for creating and keeping a
machine-specific boot-up disk, which will enable missing files to
be copied back from the boot-up disk as necessary.

Creating a Windows 2000 start-up disc

For a CISC-type processor PC, proceed as follows. Boot up a
Windows 2000 Professional machine, insert a floppy disc and
format it using the Windows 2000 format utility (My Computer >
right click on floppy A:\ > select Format > enter a label such as
W2K boot > Start > Warning to the effect that data on the disk
will be lost > press OK to the warning > exit when finished).

Copy the following files from the hard disk (normally drive C:\)
to the floppy disk: BOOT.INI; NTLDR; NTDETECT.COM;
BOOTSECT.DOS (for multi-boot into DOS).

Remove the disk and label it W2K Boot or any other appropriate
name of your choosing.

You can test the boot-up disk by inserting it in the floppy drive
and restarting the PC. The PC should boot up in Windows 2000
Professional. If not, check that the boot-up sequence in the CMOS
set-up is set to the floppy drive as the first boot-up option.

With a RISC-type processor PC, format a floppy disk as above
and copy the following files: OSLOADER.EXE; HAL.DLL;

* PAL.

Recovery console

Use of a boot-up disc is not the only way in which a start up can
be attempted in the event of failure to do so normally. An
installation disk is a start-up CD, and can be used to boot up a PC.
After installing drivers the user is asked to select a Repair option
by pressing R or an install option. Selection of the Repair option
will set up the Recovery Console. The user is asked to select a
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console {one is usually available and 1 is selected). Before you are
allowed to enter the Recovery Console, a user name and password
must be entered. The user name must be the administrator or any
other user name with equivalent rights.

A prompt, very similar to the DOS prompt, will appear with
‘WINNT as the working directory, i.e. DAWINNT>

Some DOS commands can be used, including DIR and COPY,
but the majority of the Recovery Console commands are different.
Examples are LIST SVC to list services, and ENABLE and
DISABLE to start and terminate services or applications.

The DISABLE command is very useful when a boot-up failure
occurs as a result of a new application refusing to terminate,
causing a crash.

Recovery Console can be used to copy missing files from say a
floppy disk to the hard disk.

A full list of commands can be obtained by typing in HELP.

Boot-up error messages
The following is a list of typical boot-up error messages, their
meanings and solutions.

(1) Message “NTLDR missing”. The solution is to copy the
NTLDR file from a Windows 2000 boot-up disk or from a known-
good Professional system. Copying can be carried out in two
ways. One is to boot up using a start-up disk and then copy from
the floppy disc to C:\. The other is to open the Recovery Console
and copy NTLDR from a floppy disc to C:\.

(2) Message “T/O error accessing bootsector file” is displayed
when attempting to boot a mulu boot PCto DOS. It means thdl Ihe
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(3) Message “NTDETECT failed”. The solution is to copy the
NTDETECT file from a floppy disk in the same way as above. If
the PC is a multi-boot one with DOS as one operating system
available, you can boot up into DOS then copy the NTDETECT
file from the floppy disk.

(4) Message “NTOSKRNL missing or corrupt: please install a
copy”. This does not normally mean that the NTOSKRNL.EXE
file is actually missing or corrupted: the most likely cause is a
missing BOOT.INI file or an incorrect entry in it.

The solution is first to check that the BOOT.INI file is present
and that its contents are correct. This can be done by booting up in

DOS if available, or booting from a Windows 2000 start-up disk,

or by entering the Recovery Console. If the BOOT.INI file is
missing, copy it from a boot-up disk. If the BOOT.INI file is
present, check its contents and edit if necessary. It may be easier to
copy the file than attempting to edit it. Remember that the
BOOT.INT file is machine-specific.

To copy the BOOT.INI file or edit it, use the same procedure as
used for copying the NTLDR or other boot files.

If BOOT.INI is not the cause of the problem, copy
NTOSKRNL.EXE from the Windows 2000 installation disc.

K.F. Ibrahim is Technical Development Manager of
the Digital Village at the College of North West
London. He is author of several books, including PC
Operation and Repair {second edition) and Digital
Television.
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