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1. Power-On Self Test (POST)

ROM BIOS checks functionality/presence of: CPU, memory, keyboard, video adapter, floppy/hard disk

Also performs internal self-check called checksum

CPU registers are cleared/reset

Checks for Warm/Cold power-on status

Warm (soft boot) activated by CTRL+ALT+DEL, memory tests skipped

Cold boot is from OFF power to ON power.

First 16K of memory checked

2. System Initialization

Supplementary controller chips on motherboard are activated.

Values in System BIOS are moved into RAM

Interrupt controller is set up

Interrupt vector table loaded into memory (from 00000h to 003FFh

(Interrupt controller constantly monitors CPU for specific signals called interrupts, 
which activate specific service routines for I/O, and video.  Most interrupts can be
masked (disregarded) when system performs read/write diagnostic tests.  NMI 
(non-maskable interrupts) can't be regarded. NMIs used to respond to critical system 
errors to halt processing.

3. CMOS configuration values read and loaded.

Date/time, drive configuration, port configuration, default
 interrupts for PCI bus and integrated peripherals, if any. 
Extended video ROM loaded into  upper memory

4. BIOS extensions for Bus peripherals loaded (SCSI controller or
network card/sound card)

Tip:  if machine won't boot, look for an option


    to restore the default settings

POST tests have beep codes and error messages to inform you when the boot process is unsuccessful.  The manual for the motherboard may be necessary to decode them.

5. Bootstrap loading of operating system,

BIOS generates request to check floppy and/or hard drive for instructions.

Information about the physical geometry of the disk is stored at the beginning in a section called the Master Boot Record.  The information in the Master Boot Record directs the CPU to the location of the OS initialization files, called bootstrap loader files.  (The BIOS is still providing information about how to process these files at this point.)

In MS-DOS and Windows 95/98, there is a primary bootstrap loader called IO.SYS and a secondary loader file called MSDOS.SYS.  (In IBM PC DOS these files were called IBMBIO.SYS and IBMDOS.COM.)  In Windows NT, the files are called NTDETECT.EXE and NTLOADER.COM)

IO.SYS boots disk drive, activates display and keyboard, system's time-of-day-clock, and communication ports.

MSDOS.SYS (in MS-DOS) activates memory management, character i/o, real0time clock access, file and record (disk) management.  *In Windows 95/98,. MSDOS.SYS is a text file with configuration settings.  It plays a different role in the startup process, closer to what CONFIG.SYS does in DOS. 

After bootstrap files, the command processor for the operating system (sometimes called the kernel) is loaded.  (In DOS, this is COMMAND.COM.)  The command processor makes it possible to execute high-level user commands.  (DOS examples:  COPY, DIR) or run external programs from disk.

6. BIOS  Services ( interrupts)

While the computer is operating, the BIOS continues to provide a few basic hardware services.  These services are activated by reception of an interrupt signal from the CPU, from an application, or from an input device.  (In most newer computers, although the code for these services originates in the ROM BIOS, the instructions are copied (shadowed) to a location in RAM for faster execution.  When a BIOS service is requested, the Interrupt table stored in memory redirects the request to the shadowed BIOS code in memory.  (The Video BIOS services on the video adapter are usually also shadowed to RAM.)

(see p. 172

BIOS Interrupts:

10h  video services (send data to video adapter)

13h disk services (hard drive and floppy)

14h serial port services

16h keyboard services

17h  parallel port services

18h network card services (on old IBM PCs, this would invoke a BASIC interpreter)

19h  Primary Bootstrap loader

1Ah Real time clock services

Real-time clock is very important, since programs and i/o devices may consult it to synchronize their instructions. (system time-of-day is also derived from real-time clock)

DOS also has its own set of interrupts to provide higher-level services.  The most important DOS interrupt is Int 21h, which sends program code read from the hard disk to the CPU for processing.

*Independent* of the BIOS and DOS interrupts, there is one more set, called the hardware interrupt request lines (or IRQs).  These are direct channels that monitor I/O peripherals for a change in state, rather than service routines.  Some IRQs are fixed, some can be assigned to peripherals on the system bus on an as-needed basis.  (We'll discuss IRQs in more detail when we talk about the Windows Device Manager.)

7. CONFIG.SYS and AUTOEXEC.BAT

As a final part of the MS-DOS boot process, the root directory of the boot drive is searched for two configuration files called CONFIG.SYS and AUTOEXEC.BAT.  These files may contain OS-inserted, application-inserted, or user-inserted startup instructions in an ASCII text format. CONFIG.SYS is loaded first, before COMMAND.COM.  After the instructions in CONFIG.SYS are executed, COMMAND.COM is loaded, and it searches for a File called AUTOEXEC.BAT  If neither of the two startup files are present, a command line prompt  (A:\> or C:\>) appears directly after the command processor is loaded..  (*In older versions of DOS, the absence of AUTOEXEC.BAT would trigger a DATE and TIME prompt before the DOS command-line appeared.)

About DOS Disk Management 

DOS organizes files stored on a floppy, hard (fixed) disk, CD-ROM, Zip drive, etc. into files that use an 8.3 filenaming structure.  The first eight letters are called the file prefix, or sometimes the filename.  The last three letters are called the file extension. Most of the filenames in DOS are arbitrary, specified by the application programmer or user in a semi-logical fashion.  DOS file extensions are also mostly arbitrary, but programmers tend to use them to provide some descriptive information about what the file is supposed to do.  (Examples:  .TXT - text file, ..BMP -- bitmapped graphic file, SYS - system file, .DRV -- system device driver, etc.)

Three DOS file extensions have a special use.  These are .COM - command, .EXE - executable and .BAT -- batch file.   when they appear on the command-line followed by a press of the ENTER key, DOS knows the files are programs that should be loaded into memory and sent to the CPU, rather than data files.

Internal and External DOS commands

Commands such as DIR and COPY are called internal DOS commands because they require no external .COM or .EXE files to run.  They are built into the COMMAND.COM command processor.  An internal DOS command can be run from any drive or directory, even if the entire disk is blank, provided you see a C:\> or A:\> prompt on the screen.

DOS includes many supplemental commands that are executed through files that reside in the \DOS directory on the disk.  Examples: MEM (MEM.EXE),  FORMAT (FORMAT.EXE), DELTREE (DELTREE.EXE), DISKCOPY (DISKCOPY.COM), etc.  These are external DOS commands.  To run them, the operating system must know where the program files on disk are located.

DOS stores all files on disk in a hierarchical structure, often compared to a filing cabinet.  In this analogy, if the drawers in the cabinet represent different subdirectories, the top of the cabinet might be said to represent the root directory, where IO.SYS, MSDOS.SYS, AUTOEXEC.BAT/CONFIG.SYS and usually COMMAND.COM  are  stored.  

To find a file on the disk, DOS or the user needs to know which subdirectory the file is stored in.

Try changing to the UTIL directory on drive C (CD \UTIL).  If there is no UTIL directory on your disk, make one first (MD UTIL), then change to it.  Try entering the DISKCOPY or MEM command and see what happens.

Path statement

By default, if you enter a command, DOS looks for the corresponding executable file or operates the command upon the current directory.  The DOS PATH statement is used to enhance the default search domain.

To see the active DOS path on your computer, enter PATH at the command-line.

Using DOS directory paths

DOS directory paths are indicated by specifying the drive letter followed by colon and backslash, followed by the directory names that lead to a file.  

Examples:   The DOS directory on drive C is C:\DOS.  The Windows directory on drive C is C:\WINDOWS.  The Windows system file directory is:

C:\WINDOWS\SYSTEM.  

To use the PATH statement, enter PATH= on the command line, followed by each directory that you want DOS to search for external command files and applications, each separated by semicolons.

Example: to tell DOS to look in the DOS and Windows directories for executable files, enter:
PATH C:\DOS; C:\WINDOWS.  

Question: If you set this path, when will DOS be able to access files in the root directory (C:\).  If you change to the WINDOWS directory, what will happen when you issue the command TYPE AUTOEXEC.BAT?  How can you make this command work?

Try this:  Add the UTIL directory you created to the default path that includes the DOS directory.

Exercises: Format a disk in drive A.  Create the following directory structure on the floppy disk:

MYDATA

---MEMOS

---REPORTS

BACKUPS 

Copy AUTOEXEC.BAT and CONFIG.SYS from drive C to the BACKUPS directory on drive A.

Copy the SETUP.TXT file from the Windows directory on drive C to the MYDATA directory on drive A.

Copy FORMAT.EXE and SYS.COM from the DOS directory on drive C to the root directory on drive A.

Make another copy of the SETUP.TXT file in the \MYDATA\REPORTS subdirectory on drive A.

About the MS-DOS Startup Files (CONFIG.SYS & AUTOEXEC.BAT)

(see p. 204)

CONFIG.SYS is responsible for l) setting up memory management programs, 2) configuring specific DOS handling of file system and memory, 3) loading instructions for accessing system block devices, 4) installing (but generally not executing) memory-resident applications.

A block device can be hardware (CD-ROM drive, sound card, scanner, mouse) or software (a RAM disk, network traffic manager, file system extension).

Typical minimal CONFIG.SYS

DEVICE=HIMEM.SYS   (DOS/Windows memory manager)

DOS=HIGH  (provide more conventional memory by loading COMMAND.COM above 640K)

FILES=60  (set aside memory space to open up to 60 files concurrently)

BUFFERS=20 (set aside 20 512-byte areas to speed up disk access and program execution)

LASTDRIV=z   (reserve up to 26 drive letters, A through Z

DEVICE=MOUSE.SYS   (load mouse driver -- can also be done from AUTOEXEC)

AUTOEXEC.BAT contains a batch of startup DOS commands, executed by COMMAND.COM.

Typical minimal AUTOEXEC.BAT

PATH=C:\DOS; C:\UTIL  (sets default search path for applications)

SET TEMP=C:\TMP  (specifies a directory for applications to use for temporary overflow files)

PROMPT $P$G   (sets appearance of command-line to display subdirectory information, done

                              automatically in Windows 95/98)

MOUSE  (loads mouse through MOUSE.COM, an alternate to MOUSE.SYS)

Note:  under Windows 95/98, the use of CONFIG.SYS and AUTOEXEC.BAT files is less common than under MS-DOS.  Many of the startup commands and device statements that used to appear in these files are executed automatically as part of the basic boot process.

Initializing your CD-ROM drive

The CD-ROM drive is a block device that is usually recognized automatically under Windows 95/98.  Under DOS, to access the CD-ROM drive you must load a device driver in CONFIG.SYS and issue an initialization command in AUTOEXEC.BAT.   This is an important thing to know, because there may be times in your trouble-shooting experience with Windows when the graphic interface won't load.  You may be forced to boot your computer to a real-mode  DOS prompt, and you may need access to the CD-ROM drive to run system diagnostics or reinstall the Windows operating system.

Under Windows 98, if you use the option to create an emergency startup diskette, the drivers to initialize the CD-ROM are automatically copied to the CONFIG.SYS and AUTOEXEC.BAT on the floppy disk  This is not done on the emergency boot disk for Windows 95.  For the record, the format for these commands is as follows:

The DOS device driver file for the CD-ROM will generally have a name like TEAC_CD.SYS, ATAPI.SYS, SONY55U.SYS, etc.  Under Windows 98, Microsoft provides a generic driver called CDROM.SYS that will work with most major brands. 

The DOS initialization file for CD-ROM drives is called MSCDEX.EXE.  It will generally be located in the DOS directory on your hard disk.  (For Windows 95/98, it's stored in the \WINDOWS\COMMAND subdirectory.

To initialize your CD-ROM drive under DOS, place the following statements in your CONFIG.SYS and AUTOEXEC.BAT

CONFIG.SYS

DEVICE=[path]\CDROM.SYS /d:mscd0000

AUTOEXEC.BAT

[path]\MSCDEX /d:mscd0000

If you are booting from a floppy drive, or if the files are located in the root directory of drive C, you can omit the path information.

the "/d:mscd0000" part of each statement is an arbitrary but necessary designation that identifies the CD-ROM device to the MSCDEX initialization command. 

