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571 ABSTRACT

A personal computer is BIOS configured to boot from an
installed CD-ROM storing multiple operating systems in
different partitions of the medium. The computer is initially
booted from a user selected or default partition emulating a
logical drive. With the original boot partition maintained
active, emulation of additional partitions as other drives is
performed when needed. This is accomplished in BIOS with
multiple device tables, each dynamically associated with a
logical drive letter. Hence, the system files found in only the
original boot partition remain available to the system when
other logical drives are called.

8 Claims, 10 Drawing Sheets
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BIOS DYNAMIC EMULATION OF
MULTIPLE DISKETTES FROM A SINGLE
MEDIA

The application is a continuation of application Ser. No.
08/313,710, filed Sep. 27, 1994, now abandoned.

CROSS-REFERENCES TO RELATED
APPLICATIONS

The subject matter presented herein relates to inventions
described in the following applications, all filed on even date
and under common ownership herewith: Williams, BIOS
EMULATION OF A HARD FILE IMAGE AS A
DISKETTE, U.S. Ser. No. 08/313,709, now U.S. Pat. No.
5,692,190 (BC9-94-130); Williams, DATA PROCESSOR
HAVING BIOS DECRYFPTION OF EMULATED MEDIA
IMAGES, U.S. Ser. No. 08/312,748, now U.S. Pat. No.
5,652,868 (BC9-94-132); and Williams et al., BIOS EMU-
LATION PARAMETER PRESERVATION ACROSS COM-
PUTER BOOTSTRAPPING, U.S. Ser. No. 08/312,749,
abandoned, now U.S. Ser. No. 08/811,329 and U.S. Pat. No.
5,694,583 (BC9-94-129).

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates generally to the bootstrapping
sequence of a data processing system, such as a personal
computer, and more particularly, to booting from a
CD-ROM storage medium bearing multiple images.

2. Description of Related Art

All computers, such as the various models of personal
computers, or PC’s, produced by IBM Carporation, execute
“operating system software” that instructs the PC on how to
use other programs, termed “application software,” such as
word processing and spreadsheet programs. Examples of PC
operating systems include MS-DOS and WINDOWS,
manufactured by Microsoft Corporation, and IBM’s OS/2.

Before a PC can run an operating system, it must load the
operating system from a disk to the PC’s working memory
which is ordinarily random access semiconductor memory
(RAM). This is carried out through a process known as
“bootstrapping,” or more simply, “booting” the PC. Booting
occurs automatically when the PC is first turned om, a
process called a “cold boot” or by the user while the
computer is running (“warm boot™).

Bootstrapping performs only two functions, the first being
to run a power-on self-test, or POST, and the other to search
the storage media (floppy diskette or hard disk) for the
operating system it will load. These functions are controlled
by firmware stored in one or more basic input-output system,
ar BIOS, chips inside the PC.

The POST initializes all the internal hardware and hard-
ware connected to the PC known to it, such as memory, and
tests and places the hardware in an operational state. The
BIOS program then normally checks drive A of the PC to
determine if it contains a formatted floppy disk If a disk is
mounted in the drive, the program searches specific loca-
tions on the disk to determine if a valid boot record exists.
¥f the floppy drive is empty, the boot program checks the
hard drive C for the system files. In the absence of these files,
the BIOS will generate an error message.

After locating a disk with a valid boot record, the BIOS
program reads the data stored on the first sector of the disk,
and copies that data to specific locations in RAM. This
information, found in the same location on every formatted
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disk, constitutes the DOS boot record. The BIOS then passes
control to the boot record which instructs the PC on how to
load the two hidden operating system files to RAM (the files
named IBMBIO.COM and IBMDOS.COM on IBM
computers). After loading other operating system files into
RAM to carry out the rest of the boot up sequence, the boot
record is no longer needed.

The root directory of the boot disk is next searched for a
file created by the user (CONFIG.SYS) and which contains
commands instructing the operating system how to handle
certain operations such as how many files may be opened at
a time, and so-called device drivers which describe the
existence and characteristics of hardware devices not rec-
ognized by BIOS that may be connected to the PC.

Next loaded from the boot disk into RAM is the file
COMMAND. COM which is an operating system file
containing, among other functions, fundamental DOS com-
mands used throughout application program execution, and
a file named AUTOEXEC.BAT created by the user and
containing a series of DOS batch file commands or program
names to be executed by the PC each time the computer is
turned on. This completes the boot up sequence, and at this
point the computer is considered fully booted and ready to
be used.

The usunal types of storage media, in order of storage
density, are floppy disk, hard disk storage, which are mag-
netic media, and more recently, CD-ROM which is an
optical medium capable of storing a considerable amount of
data. A CD-ROM is a ‘read only” medium, although
magneto-optical media, capable of being written to as well
as read from, are emerging. Presently, floppy disks are 5.25
or 3.5 inches in diameter, with smaller sizes now emerging,
and are capable of storing up to 2.88 megabytes of data.
Hard disks store considerably more data, currently in the
range of up to 2 gigabits, arranged as clusters disbursed
throughout the medium.

CD-ROM’s have attributes of both hard disks and floppy
diskettes, that is, they have the storage capacity of a hard
drive and the replaceability of a diskette. CD-ROM tech-
nology currently is capable of storing more than 600 mega-
bytes of read-only data along a continuous spiral track on a
phonograph record-like optical medium. As with other disk
media, the CD divides its capacity into short segments, or
“large frames” for addressing. The number of such large
frames varies but can reach about 315,000, each containing
2352 bytes under a defined media standard. Most of the
frame contains data and the remainder is divided among a
synchronization field, sector address tag field and an auxil-
iary field. Data stored on the CD-ROM is formatted as
sectors of data comprising 800 h bytes each, and with boot
record residing at a prescribed (11 h) sector in the last
session on the CD. The boot record points to a boot catalog
providing descriptions and locations of disk or diskette
image emulations recarded on the CD-ROM, one or more of
which may be bootabie and may carry an operating system.

Image formats of these three types of media are hierar-
chical in structure, with diskette lowest and CD-ROM
highest, and each medium adding regions of storage over-
lying the storage regions of the medium beneath it. Referring
to FIG. 1, which depicts the image formats of the three
media, a floppy diskette starts with a boot record, which is
a short program loading the operating system into the main
memory, followed by a pair of file allocation tables (FAT"s)
which record the file structure of the diskette (two FAT’s are
often provided, as shown, to perform an integrity check on
stored files). Next is a root directory which records the files
stored on the diskette, and finally the data storage region.



5.802,363

3

The structure of a fixed disk includes not only the same
regions as found in a diskette, but precedes with a reserved
region as well as a partition table which, as the first record
on the disk, defines the operating boundarics constituting the
logical partitions of the disk, if the disk is partitioned by the
user.

A CD-ROM adds to that a table of descriptors, such as
defined by ISO 9660, as the first record on the CD. How data
is organized into files stored on a CD-ROM is designated by
the ISO 9660 specification, which specifies, among other
things, that a “Primary Volume Descriptor” must reside at
sector 10 h relative to the start of a session, followed by any
number of other Volume Descriptors, and then by a “Volume
Descriptor Terminator.” The boot catalog, following the ISO
descriptors, is a directory pointing to the stored images as
files as identifying image characteristics. Incorporation by
reference is made herein to the ISO 9660 specification in its
entirety.

The ISO 9660 specification provides, optionally, new boot
capabilities for personal computers, a concept disclosed in
the “El Torito” bootable CD-ROM format specification,
Version 1.0, recently jointly developed and made publically
available by Phoenix Technologies and IBM Corporation,
the assignec of the present invention. This specification,
incorporated herein by reference, describes how the BIOS
boot procedure can be enhanced to support the CD-ROM
using INT 13 calling conventions for enabling the CD-ROM
to boot as the A drive or C drive without device drivers. In
accordance with this specification, if the user selects one of
the boot CD-ROM options on a setup menu, and during
POST the BIOS detects the presence of a CD-ROM drive,
INT 19 at the end of POST will attempt to load the operating
system using the boot sequence specified in Setup. To
accomplish this, the installable boot CD-ROM feature
makes available one of two INT 19 functions, namely, single
image and multiple image INT 19,

The single image INT 19 feature accesses the booting
catalog in the CD-ROM header, verifies the existence of a
boot image on the CD-ROM and reads the initial/default
entry and then boots from the disk image specified in this
entry. Multiple image INT 19, if instructed to boot from the
CD-ROM, accesses the booting catalog, verifies, and then
boots from either the image specified in the initial default
entry or from one of the other images listed in the section
headers and section entries that follow the initial/defauit
entry.

Three types of CD-ROM configuration are shown in
FIGS. 2(a)-2c). In FIG. 2(a), the normal CD-ROM con-
figuration is not bootable; it uses root directory and
CD-ROM drivers to access CD-ROM images. In FIG. 2(b),
a BIOS with a single boot image capability accesses the
initial/default entry to access a single bootable disk image.
Afier loading the operating system, the system can revert to
standard CD-ROM drivers and the root directory to access
CD-ROM images. In FIG. 2(c), a BIOS with multiple
boot-image capability can access any one of a number of
bootable disk images listed in the booting catalog. After
loading the operating system, the system can access other
items in the disk image with standard INT 13 calls or return
to normal access of CD-ROM images using CD-ROM
drivers and the root directory.

The operating environment is depicted in FIG. §, wherein
the right hand side is a map of the first 1M of random access
main memory. The lowest address of the main memory is
occupied by BIOS data, such as interrupt vectors and other
machine specific operating parameters such as identification
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of drives and access to them through BIOS INT 13 func-
tions. The next region of memory is occupied by the
operating system, such as DOS, followed by an extended
BIOS area, or BIOS EBDA entered during booting. Residing
in the upper layers of the main memory are video data and
firmware based BIOS which is fixed for all applications. The
usual BIOS functions do not recognize a CD-ROM drive,
which is instead defined by ISO-9660 device driver software
residing in the operating system, as shown in FIG. 5.

In FIG. 6, in accordance with the El Torito specification,
enhancements made to BIOS EBDA enable the INT 13 calls
to recognize the CD-ROM and further to provide for hard
disk and floppy diskette image emulations derived from the
CD-ROM storage files, that is, to treat the emulation images
as if they are physical drives. In this example, the CD-ROM
image which is booted becomes the A (floppy diskette)
drive, and the physical A drive is renamed as drive B.

An important advantage of bootable CD-ROM’s in accor-
dance with the El Torito specification is the capability of
distributing multiple applications on a single medium. Mul-
tiple versions of the same application in different languages
can also be distributed; the user simply boots the CD-ROM
and then selects the operation system, application set, and/or
language to install.

The presently described invention and those described in
the copending applications, identified above, provide,
among other things, enhancements to the BIOS to support
booting from a CD-ROM while maintaining compatibility to
prescribed standards, such as the ISO 9660 specification.
More particularly, a single CD-ROM may contain multiple
bootable formatted partitions, but only the first partition will
be used at initial boot time. However, the problem of booting
from one partition and then requiring access to one or more
additional partitions on the same media emulating other
logical drives can be encountered. I is possible to start a
program from the boot partition and then logically replace it
with another partition as another logical drive becomes
needed. A problem with this solution is that the operating
system may need access to system files that are available
only from the initial boot partition. ¥ system file access,
such as COMMAND.COM, is attempted but not successful,
catastrophic failure can occur.

DOS and other operating systems provide access to
multiple images on the same physical drive via partition
tables at the beginning of the medium. However, this type of
implementation provides a static view of the medium. A
need remains to render the ability to dynamically add and
remove multiple images without restarting the operating
system.

SUMMARY OF THE INVENTION

The invention provides a data processing system com-
prising a central processing unit (CPU), a system memory
for storing data in the form of electrical signals, a first port
for receiving an input device generating clectrical input
signals, and at least one second port for supplying electrical
output signals to output devices. The CPU is of a type
including a BIOS for carrying out prescribed functions
including converting operating signals developed by an
operating system executed by the CPU into electrical signals
compatible with devices that are responsive to signals pro-
vided by the CPU to the system bus.

The data processing system further includes a drive for a
non-volatile mass storage medium, such as a CD-ROM,
storing multiple emnlated drive images, and a system bus
interconnecting the CPU, system memory, first and second
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ports and mass storage medium driver. To install initial
emulation parameters corresponding to a default image on
the medium, an initial boot is performed. In accordance with
the invention, multiple device tables are stored in BIOS,
each dynamically associated with a logical drive and map-
ping the logical drive to a selected image on the medium so
as to maintain emulations of multiple images simultaneously
active. Hence, multiple images can be dynamically added
and removed without restarting the operating system.

Still other objects and advantages of the present invention
will become readily apparent to those skilled in this art from
the following detailed description, wherein only the pre-
ferred embodiment of the invention is shown and described,
simply by way of illustration of the best mode contemplated
of carrying out the invention. As will be realized, the
invention is capable of other and different embodiments, and
its several details are capable of modifications in various
obvious respects, all without departing from the invention.
Accordingly, the drawing and description are to be regarded
as illustrative in nature, and not as restrictive.

BRIEF DESCRIPTION OF THE DRAWING(S)

FIG. 1is a diagram showing image formats of diskette,
hard drive and CD-ROM storage media.

FIGS. 2(a)-2(c) are diagrams showing configurations of
non-bootable CD-ROM, single boot image CD-ROM and
multiple boot image CD-ROM, respectively.

FIG. 3 is a perspective view of a personal computer
system within which the present invention has application.

FIG. 4 is a block diagram of a personal computer based
data processing system within which the invention may
reside.

FIG. 5 is a diagram of the ISO-9660 operating environ-
ment upon which the invention is optionally based.

FIG. 6 is a diagram showing BIOS implementation of
multiple CD-ROM image emulation per the El Torito speci-
fication.

FIG. 7 is a diagram showing multiple emulation tables
residing in BIOS EBDA in accordance with an aspect of the
invention.

FIG. 8 shows emulation of a CD-ROM image by table
activation.

FIG. 9 shows multiple table activation to emulate two
drives simultancously as provided by the present invention.

FIG. 10 is a diagram showing flow of data during CD
emnlation of drive A.

DESCRIPTION OF THE ILLUSTRATIVE
EMBODIMENT(S)

With reference now to the Figures, and in particular with
reference to FIG. 3, a personal computer, or PC, designated
10 is of the environment to which the invention has par-
ticular utility. The computer 10 which preferably, but not
necessarily, is of a type utilizing an IBM Personal Computer
2 or similar system, inclodes a console housing 12 within
which circuit boards containing the necessary circuitry
including microprocessor and BIOS chips, controllers, ran-
dom access memory and other hardware are arranged. The
computer will also include a display 14 and a keyboard 16
connected into the housing 12 through cable 18. Mass
storage media include a hard drive within the housing and
not accessible to the user, and user accessible floppy disk
and CD-ROM drives 20 and 22.

The architecture of computer system 10, depicted in FIG.
4, is based on a system bus 22 on which data is passed
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between components of the computer, including a central
processing unit (CPU) 24 which preferably is based on one
of the “486” family or more powerful types of processors,
manufactured by Intel Corporation or others, executes pro-
grams stored in main or system memory 26 and manipulates
data stored in the same memory. Data, including multimedia,
may be stored in CD-ROM 28 and accessed by CPU 24 per
ISO 9660 specifications through a device controller 30
connected to system bus 22. Other data are stored in floppy
and hard disk drives 32 and 34 for access by the CPU 24
through corresponding controllers 305 and 30c. Display 14
is connected to the system bus 22 through a video controller
36.

Preferably, the CD-ROM is bootable, as described
previously, and in the invention is formatted in accordance
with the El Torito bootable CD-ROM format specification.
The bootable CD-ROM format incorporated by the inven-
tion maintains compatibility with 1ISO-9660 while providing
BIOS with a means of finding the location on the CD that
contains the material to be booted. The format is detailed in
an appendix hereto (APPENDIX).

With reference to FIG. 7, multiple emulation CD-ROM
images are made available to the user through multiple
emulation tables added in accordance with the invention to
the BIOS EBDA, four being illustrated in the present
example. Each of these tables is dynamically associated with
a logical drive letter. The table provides the translation
necessary to map the logical drive to a selected image on the
medium. An example of a device table is as follows:

SpSize db ? ;aet if table active

SpMediaType db ?

SpDrive db ? slogical drive

SpController db ?

SpLba ad ? ;physical Jocation on
medivm

SpLun db ?

SpBus db ?

SpCacheSegment dw ?

SpLoadSegment dw ?

SploadCount dw ?

SpCylinder db ? sphysical mapping
information

SpSector db 7

SpHead db ?

TotalSectors dd ?

SectCylinder dw ?

MediaChange db ? ;set if medium has
changed

LockCount db ? ;logical media lock

BootOffset dw ? ;Jocation of boot
sector

dw ? contains cipher key

wherein the “Sp” prefix designates “specification,” db, dw
and dd represent byte, word and double word, respectively,
and a “?” indicates a reservation in main memory.

Each table describes all the characteristics of a CD-ROM
image to be emulated, such as size, media type, and format
entities peculiar to hard drive and diskette media. The final
entry in the table is a cipher key used in conjunction with file
decryption at BIOS level as described in the copending
application entitied DATA PROCESSOR HAVING BIOS
DECRYPTION OF EMULATED MEDIA IMAGES. BIOS,
by activating any table per the El-Torito specification
(describing only single emulation table implementation)
INT 13 Function 4A, can determine which drive is being
emulated, and where on the CD-ROM the emnlation is to be
found.

With reference to FIG. 8, emulation of drive A is initiated
by activation of the corresponding table by a BIOS call
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through INT 13, when, as mentioned previously, the physi-
cal A drive becomes renamed as the B drive, the A drive
having been replaced by the emulation.

Data flow under this condition is as follows. Referring to
FIG. 10, file data is being read from emnlated A drive on the
CD-ROM, is sent to the CD data buffer within the BIOS
EBDA, and from there transferred to a buffer within the
operating system, in this example, DOS. Other buffers may
also contain data read from the other emulations, as follows.

With the A drive emulation remaining active, the BIOS
table for emulation B is next activated as shown in FIG. 9,
so that both drive images remain accessible to the user at the
same time, without requiring a reboot. In this case a hard
drive image emulation replaces the physical B drive which
becomes unusable.

If the operating system is DOS, emulation must be started
or stopped only on a floppy emulation or other drive
recognized by DOS, not on a hard drive emulation, as under
DOS a hard drive cannot be dynamically removed or
replaced. Only valid operating system images can be emu-
lated by BIOS, that is, the master boot record or partition
boot record must contain a valid BIOS parameter block.
Farthermore, emulation should not be changed on the initial
boot drive, as when DOS initially boots, it assigns the
location of critical system programs, such as COMMAND-
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.COM. During operation, these programs may need to be
reloaded. If they are no longer present at their initial boot
locations, catastrophic failures can occur.

There has accordingly been described a BIOS configured
to boot from an installed CD-ROM storing multiple oper-
ating systems in different partitions of the medium. The
computer is initially booted from a user selected or default
partition emulating a logical drive. With the original boot
partition maintained active, emulation of additional parti-
tions as other drives is performed when needed. This is
accomplished in BIOS with muitiple device tables, each
dynamically associated with a logical drive letter. Hence, the
system files found in only the original boot partition remain
available to the system when other logical drives are called.

Still other objects and advantages of the present invention
will become readily apparent to those skilled in this art from
the following detailed description, wherein only the pre-
ferred embodiment of the invention is shown and described,
simply by way of illustration of the best mode contemplated
of carrying out the invention. As will be realized, the
invention is capable of other and different embodiments, and
its several details are capable of modifications in various
obvious respects, all without departing from the invention.
Accordingly, the drawing and description are to be regarded
as illustrative in nature, and not as restrictive.
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(87313710

8/313710

This format maintains compatibility with 150-9660 while providing BIOS with a
simple way of getting the localion on the CD that contains material (o be booted.

Boot Reodrd Volume Descriptor

1S0-9660 defines that 2 “Primary Volume Descriptor” must reside al sector 10 (rela-
tive to the stan of the session), followed by any number of other Volume Descrip-
tors, followed by a “Volume Descriptor Sct Terminator”. Tbe El Torito Bootable
CD Specifiation builds on the format by requiring a “Boot Record” Volume
Descriptor as defined in section 8.2 of 1SO-9660. Refer to Table 1.

Tabic 1. Boot Record Volume Descriptor

Offset Type Description

0 - Byte Boot Record Indicator, must be 00h

1-5 Byte 1S0-9660 Identificr, must be “CDO01”

6 Byte Version, must be 0lh

*7:38 (7-26h) Byte Boot System identifier, must be “EL TORITO SPECIFICA-
TION” padded with 0's on the right. {ASCILZ)

39-70 (Z7h-46h) | Byte Unused, must be spaces (20h)

7-74 Dword Pointer to first RBA of Boot Catalog. (Intc! format)

(47Th-4Ah) -

“This “Boot Record” must reside at sector 17 in the last session on the CD. The
Boot Record contains a pointer 1o the Boot Catalog.
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Boot Catalog

’l'thootCatalosisawlhaionoflzmcnnies. There is no limit to the number
of entrics in the Boot Catalog-

mmgﬂmeqmmﬁdaWMzMMMmbootfmm
the sclected image. mwvmbevi:tuahedimoampak.C:.orD:dﬂn.

Validation Entry
Tﬁsmhh&nmhuwm This entsy validates that a booting
mbmmmmmmmmamcu If this
muyisv:ﬁd.hismmnduanhnunhheamiﬂmuﬁd.

Table 2. maumvmmm
Offset Type Descxiption
0 Bye teader 1D, must be Olh
1 -~ Byte Plaform [D
0 = 30x86
1 = Power PC
2= Mac
23 - Word Resesved, must be 0000k
427 (4-1Bh) Byte Manufactorer | developer of the CD-ROM
28-29 Word Checksum. mmdaﬂoflthinlhkmldmmbe
(1Ch-1Dh) 0000h.
30 (1Eh) Bye Signaguse. Must be 55b- This value is included inthe  _
checkstn.
31 (1Fh) Byte Signatare. Must be AAh. This value is included in the
checksum.
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Initial/Default Entry
This entry is used to validate and locate the default boot image used by BIOS.
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Tabie ). Boot Catalog Boot image Entry

Offset Type Description
0 Byte Boot Indicator
8%h = Bootable
00h = Not Bootable
1 Byte Boot media type. This specifics what media the boot image is

intended 10 emulate i bits 0-3 as follows:
000 - No emulation*

001 - 1.2 meg diskeste

010 - 1.44 mey diskette

011 - 2.88 meg diskette

100 - Hard file

101 - Reserved

110 - Reserved

111 - Reserved

Bit 4 is reserved

Bit 5 is set if a Section Entry Extension follows
Bils 67 are reserved and must be 0

Note Hard file images must have

the number of sectors per track evenly divisible by 4. That is, the

yecord must begin on a2 CD-ROM block boundary (4 xectors).

23

Word

Load Segment. This is the load segment for the mitial boot
mage. I this value is 0, the system will use the traditional
segment of 7C0h

Byte

System Type. This byte describes the partition tabie in the boot

e, This value is a copy of the value found in the boot
image Partiion Table.

5

Rescrved, must be 00h

67

Scctor count. This is the mumber of 512 byte sectors the sysiem
will store at Load Scgment during the initial boot proceduse.

8-11 (8-0Bh}

Load RBA. This is the start address of the virtual disk on the
CD-ROM.

12 (0Ch)

Byt

Selection Criteria type. This defines a vendor unique format for
bytes 0Db-1Fh.

0 - No xclection criteria

1 - Language and version (1BM)

2-FFh - Reserved

13-31
(0Dh-1TFh)

Byte

Vendor umique sclection crileria.

3 Onty valid DOS images can be emulated by BIOS. That is. the Master Boot Record ar Partition Boot Record must

contain a valid BIOS Parameter Block.




5,802,363
15

16

Section Header

’Ihcseclionhnderhasananringwhichmaybeusedloh:lpsdennncoflhe

entries that follow. The selected entry can then be used as a rebool image of as an
emulated drive.

Tabie 4. Boot Catalog Seciion teader
Offset | Type Description

0 Byie Header Indicator.
90k - Header, more headers follow
9th - Final licader

i Byte Platiorm ID
0 = 80x86
{ = Power PC
2 = Mac
23 Word Number of section entries following this header.
431 (4-1Fh) Byte 1D Siring.
Section Entry

Section Entrics follow 2 Section eader. This entry is the same as described in
Table Jonpage 7. Hihe l9!m=p|wiidbrs=hionuhuharehsﬁ:hm.;
SﬁhnquEanmthya@gthofml.

many Exicnsions as necessary. The final extension must have bit 5 clear (st to 0)
10 indicate that no more Extensions follow.

Table 5. Boot Caanlog Seciion Eatry Extension

Offset Type Description

0 Byie Header indicator, Must be +ih. ‘

1 Byte BhSiuﬂiinmtheainnEnmEn:u’mtoMs. Biis 14
and 6-7 uoased

2-31 (2-1Fh) Byte Vendor utique scloction criteria.
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INT 13h BIOS Functions

The following sections describe the INT 13h calls as they are emulated by the
CD-ROM BIOS. Most function calls use DL as a drive identifier. Bit 7 is used to
dm’umﬁatcbﬂwwnahzxdﬁkmddiskmc. If bit 7 is zero (0), the call functions
as an emulated diskette call:

OL=00 - Drive A:
pl=fl - Orive B:

ll'bil'lisst(l).lheallisfmanemulzwdhndﬁk:

OL=88 - Drive C:
OL=31 - Drive 0:

TbaeunuhwdﬁmiunswidemmaCl}ROMannhwddﬁwui[hm
an actual diskette or hard Bic. Some function calls are shightly different depending
on the type of drive beng emulated. Thep:hmy(ﬁﬂ'misinlhcloatiouoﬂhe

40:45 is used to save the status of the last diskette operation.
40:74 is uscd 1o save the status of the last hand fle operation.
Othaﬁnmﬂdiﬂ'mmnmdmnﬁvﬂuﬂm
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Return Status

ComplelionsuiusisruumedinAH. Carry will also be sct if the return status is
non 2cr0.

Tabic 6. Status of Operation

No error

Invalid parameter
Write-protect c1ror
Requested sector not found

CD has been changed
Media type not found
General Faibare

No media in drive
Madia type not

BBBBBEEE|E

w
-
-

Drive oot ready

Media not Jocked in deive
b locked in drive
Media not removable
Media in use

Lock count exceaded
Valid cject request failed
Wiise [aukt

Status Exvor

Sense operation failed

JEREBREESEEES
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Emulation of Existing Functions

AH=00h - Reset Disk(efte) System
Handled by “real” BIOS.

Note The ATAPI andjor SCSI CD-ROM devices are not resct.

AH={1h - Read Status of Last Operation
Handled by “real” BIOS.

- AH=02h - Read Sectors
Entry:
AL-Bumber of sectors
CH-Cylinder number (low 8 bits)
CL-Sector, bits S-7«High order cylinder
DH-Hend
DL-Drive
£S:BX-Buffer address
Return:
AH-Status
AL-Actual mumber of sectors read

AH=03h - Write Sectors

Entry:
AlL-Number of sectors
CH-Cylinder mamber (Jow 8 bits)
CL-Sector, bits S-7=High order cylinder
DH-Head
OL-Drive

s8X-Buffer address

Return:
AH-Status (V¥rite Protect)
M.-Actual number of sectors written

AH=04h - Verify Sectors

Entry:
AL-Mumber of sectors
Ci-Cylinder aumber (low 8 bits)
CL-Sector, bits 6-7=High order cylinder
OH-Head
DL-Drive
ES:8X-Buffer address
Return:
AH-Status

Al-Actual number of sectors written

AH=05h - Format Track

Write Protect error.
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AH=06h - Format Track and Set Flags
Write Protect ervor.

AH=07h - Format Drive
Write Protect exror.

AH=08h - Read Drive Parameters
Entry:
OL-Drive
Retura:
AR-Status
AL-®
BH-8

BL-8
ti-Max cylinder wmumber (low 8 bits)?
CL-Max sector, bits §-7=itigh order cylinder
DH-Max Head*
DL-Mmber of disketie drives installed
- £5:Dl-Pointer to 11 byte parameter table
Defined at INT 1£h (Diskette only)

AH=08h Initialize Drive Pair Characteristics
.. Handled by “real” BIOS.

AH=0Ah to 0Bh - Reserved

AH=0Ch - Sesk

Entry:
CH-Cytinder number (low 8 bits)
CL-Sector, bits 6-7=High order cylinder
OH-Head
DL-Orive
ES:8X-Buf fer address

Return:

Ni-5tatus

AH=0Dh Alternative Disk Reset
Handled by “real” BIOS.

AH=0Eh to OFh - Reserved

AH=10h - Test Drive Ready
Entry:
DL-Drive
Return:
AH-Status

4 These valucs arc maximusms. not quanyry.
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AH=11h - Recaiibrate
Entry:
pL-Drive
Return:
AH-Status

AH=12h to 14h - Reserved

AH=15h - Read Drive Type
Entry:
OL-Drive
Return:
Ad-Orive type
2-Diskette with change line available
3-Hard File
CX,DX-Total mumber of sectors (Hard file only)

AH=16h - Change Status

entry:
OL-Drive
Return:
© AH-Change Status
@-Mo change

1-Invalid parameter
6-CD bas been charged
SBh-Not ready

AH=17h - Set Diskette Type for Format
Writc Protect error.

AH=18h - Set Media Type for Format
Write Protect crror.

AH=16h - Park Heads
Entry:
M.-Drive
Retura:
AH-States

AH=1Ah to 2¢h - Reserved

AH=25h - |dentify Drive

Entry:
DL-Orive .
£5:8X-Address of 512 byte buffer
Return:
AR-Status

If the operation is successful. the buffer will contain the first 512 bytes rerurned by
the ATAPI ldentify Drive command.

AH=26h to 40h - Reserved
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Emulation of Extended Functions

mhicdaumnfmdishtuﬁmisncDiskAddr&PackmMﬁchisbmed
on an absolute block pumber.

Table 7. Disk Address Packel

Offset

Type

Deseription

Byte

Packet seze. This ficld contains the size, in bytes, of the disk
mebththmeiudthisﬂdd. Must be at jeast
16 {10). Stres greater than 16 are not rejected.

Byte

Reserved. Must be sct 10 0.

Word

Bb:kaLOn‘np\n.misﬁddmuinsmcumbuo{bloeks
thai are 1o be wansferrod. On output, it contains the number
that were actually transferred.

4.7

Buffer Address. Semuoﬁsaaddtmdlhebnﬁ':thndsais
to transfcreed 10 or from.

81t

{1

Block Number (low).

12-15

Block Number (high). The block number refers 1o the absoluie
bb:kmbu'ﬁumlhbqillﬁtohhe&sh ‘The first block in
mnbered 0. This'uanmhmdnhcandisadulﬂym
10 the actual beginning of the emulation area on the CD.

AH=41h - Check fo
5]

try:

Return:

8X=550Mh
DL-Drive

r Exiension Support

(not checked)

A-Major version (01h)
AL-Minor version (0%h)

BX=AASSH

Cx=1, Removabie media is supported
Extended access is supported

AH=42h - Extended Read

Entry:

Return:

OL-Drive
0S:51-0¢

sk Address Packet

Ai-States

AH=43h - Extended Write

Entry:

Return:

AL-@eVerify off l=verify on
DL-Drive

0S:51-04

sk Address Packet

AN-Status (¥rite protect error)




AH=44h -

AH=45h -

x AH=46h -

X

AH=47h -

AH=48h -
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Extended Verify
Entry:
DL-Drive
pS:SI-Disk Address Packet
Return:
AH-Status

Lock/Unlock Drive

Entry:
ALsg-Lock media in drive
AL=1-Unlock media in drive
AL=2-Return lockfunlock status
OL-Orive
pS:SE-Disk Address Packet

Return:

Ai-Status

Eject/Load Media

Entry:
AL=0-Eject medis
Al=1-Load media
DL-Drive
pS:Si-Disk Address Packet
Return:
AH-Status

Extended Seek
Entry:
pL-Drive
05:51-Disk Address Packet
Return:
AH-Status

Extended Get Drive Parameters
Entry:
R-Orive
DS:S1-Buffer address
Return:
AH-Status
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Table 8. Drive Par Buffer C
Offset Type Description
o1 Word Buffer Size, in bytes, of the buffer that is passed in and retumed,
indunﬁnslhcsizcoflhisﬁdd. The size of the returned buffer
umolbe\up’thmthcsizoﬂhepamdinbuﬂ'c.
23 Word Flags 01 10111b.
Bit Mecming
+ 0-BIOS handies boundary crrors
4+ 1-Cyl.teadSect Info is valid
+ 2-Removable media
- ¥Supports Write Verify (4301k)
+ 4 Change Line Supported
+ S-Lockable
- &I-h!d'nvahlammo-kul
47 Dword Cylindasperdisk
311 (8-0Bh) Dword Yieads per drive
12-15 Dword Sectors per track
(0Ch-0Fh)
16-19 (10h-13h) Dword Sdnnpadli'e (low)
"20-23 (14h-1Th) | Dwond Sectors per drive (high)
24-25 (18h-19h) | Word Sector size (in bytes)

AH=49h-GetExtendedDbkChlu935htus -
Entry:
OL-Drive
Return:
AH-Change States
0-No change
1-1nvalid parameter
§-CD has been changed
8Bh-Not resdy
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CD-ROM Specific Functions
mbuicdaumfonhisimaﬁmislh:Spedﬁaﬁon Packet.

Table 9. Spedification Packet

Offset

Type

Description

Byte

Packer size. Must be 19 (13h)

Byte

Flags. Thisspaiﬁﬂwhnnndialheboolimapisimendedto
emulate in bits 0-3 as follows:

000 - No emulation

001 - 1.2 meg diskette

010 - 1.44 meg diskette

011 - 2.88 meg diskente

100 - Hand file

10! - Reserved

110 « Rescrved

111 - Reserved

Bit 45 reserved, must be 0

Bit 6 is sct if this is an ATAPL CD-ROM emulation
B'u‘lis:tihhisisaSCSlCD—RO.\lmhﬁnn

Drive number. This is the drive pumber on which emulation is
being initiated o . i

]

Couotrolier Index. For ATAP!1 emulation, this is set 10 0 for the
anﬂaulfntmem. For SCSI1, .7

WMAM(UA)bnhemmbemM

For ATAPY, this is sct 10 0 for the master device or 1 fof the
slave, For SCSL. this is thc LUN and PUN of the CD dsive.

9

For ATAPY, this is sct 1o 0. For SCSI, this the BUS aumber

10-11
{0Ah-0Bh)

AL

User buffer scgment. If this Gcld is non-zero, it specified the
mdama:pﬂbd]Khﬂcfcra:hinsCDmds. The
buffer begins at sepment:0.

12-13
(0Ch-0Dh)

Word

Load Segment. 'l'h'uisthehaduldlalforlhcbootimag:. If
mhmsm.mmmwhwwmbem {Only
valid for function 4Ch.)

1415
(0Dh-0Fh)

Word

Sector Couot. This is the number of 512 byle sectors that will
be stored at wsm‘dminglheiniﬁalbompmcedm.
{Only valid for function 4Ch.)

16 {(10b)

Bye

Cyhnder. This is the same as the value retumned in CH when
function 8 is invoked.

17 (11h)

By

Sector. Thisislhcum:asthcvalmmlunwdinCLwhmﬁmc-
ton 8 is invoked.

18 {12h)

By

Head. “This is the same as the value rtuned in DI when func-
uon 8 is invoked.
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x AH=4Ah - Initiate Disk Emulation
Entry:

X
X
X

Mo M AN

M oM

—————— M W M AN MM

AL=8 - Initiate disk emslation
Al=l - Initiate disk emylation with decryption
8Xx+CX=decryption key

DS:S1-Specification Packet
Return:
AH-Status

Note lhthBAisgulﬂdnnl’l(llh).ilistheoﬂ'setlolhcfmtmoroﬁhe
image 10 be emulated. ll'lllewf\'nlestlun!7(Ilh).ilhillbeusedasanindex
inmthenooicaahgmdlhisﬁddwﬂlbcﬁﬂndhﬂhthemmlmhgom 1f
thenh:isﬁ.tbcd:ﬁnhw-inhsdnded. If 1, the first sclectable bootable
imzp!l'iﬂbem lfllhescondboubleim:g:.ndwon.

Warning: l[ywmemuhlhgahﬂﬂewu-m.yonmym
with DOS. Rdamhmﬁxm'ﬁmdaﬁn;a!hdﬂelma;uf\
Diskette™ on page 23 for more information.

Emuiation Do’s and Don‘t

. Donotmamulaionforadrhethnmnotpluunﬂiniﬁalbootﬁme.
Blosﬁnemuhtnhad:iuunDOSﬂnmpwidem

. Donouu!ormunﬂabnbrah-dﬂe. DOS consders hard files as non-
mbhwsﬁaand‘-m-mmilsopuahsm

. mmm&wnwwmww A, "Emulating a
Mard File lmage 23 A Diskette™ on page 23 for more information.

Note ltisOKtochasthemhtimw:ﬁu‘Ml-m-lﬁﬁapDisk

M’Mhﬁ;’hl!-lﬂ-TwD&M"m

pege 20 mwmwummm.mmmmm

imap.willmuna'D’ukClmpL‘me'nnm. “This is necessary to cause DOS to

refresh its operating parameters
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x AH=4Bh - Terminate Disk Emulation
Entry:
AL=6-Terminate
AL=1-Return status for first esulation

x AL=2-Retyrn status for specified darive
x . AL=3-Controller presence check
OL-Orive
05:S1-Empty Specification Packet
Return:
AH-STatus

DS:Si-Completed Specification Packet

AL =2 (Renum status for specificd dsive) will resum a filled in specification packet
for the drive specificd in DL If the drive is not emulated, an exror is retumed.
AL'I(Remmsalusﬁ:tﬁmmuhﬁon)ipomDLandmmnsaﬁnedm:pedﬁ-
mionfonhcﬁm(l?l_)d:ivcmdned. If the dsive is not emulated, a Not Ready
emror (AAb) is retumed.

| Note: Emd:ﬁonmminaﬁonismﬂydd:yednnﬂlhen:nmdmmmchmk
is issued. AMChna:SmmwmlhnbemunndmwueDOSmmﬁuh
puamasforthmnmmm

—

defankt operation. Todnthis.melheprmminﬁgn 4onpage 240
get the current paramcicrs. Thn.mmcﬁubﬁeofPACKErloOandmemc

procedure shown in Figuwre S on page 24. Setting the first byte 10 2cr0 returs to
defaults.

MM NN

]

Warning: lf)mmhleunnhﬁﬁﬂmlh:boﬂdﬁv:.DOSmymnﬁnﬂzwitha -
catastrophic faglure.

»”

AH=4Ch - Initiate Disk Emulation and Boot
Entry:

4 AL=0 - Initiste emulation and re-boot
x AL=1 - Initiate emulation and re-boot with decryption
X AX+CXadecryption key
x AL=? - Reboot with current emulation
x AL=3 - Reboot with no esulation

OLsDrive

pS:ST-Speci tication Packet

Return:

AR-Status if operation failed

Ko return if successful
Note: The drive specifications for this command are only used 10 establish whether
or not the image is bootablz. If bootabl, the system will be resct and the image
will be bootcd as the drive specified by its BPB.

« AH=4Dh - Read Boot Catalog
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Entry:
AL=9-Read Boot Catalog
AL=1-Read TOC
AL=2-Read Absolute
DL-Orive
DS:S1-Disk Address Packet
{not Specification Packet)
Return:
AH-Status if operation failed
No return if successful

Notex Mwmmmmthﬂzmm To read
aCDblock(ZNSbﬂs)u:’n;ALsuAbnm Rad).youmnstpmvideasanhg
mmba(Sl!W)mi\'ﬂoﬂanhnﬁnsofmcCD-ROM. i you arc
usingLBAorCDbloekmmhus.ynumnSmdﬁplybyMoga\hcmwming
value.
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‘Table 10. EBDA RAM Requirements

CdRamStart " | Equate Defines the starting offsct of CD-ROM’s RAM

CdRamisogh | Equate Defines the size in bytes of work arca

SpecPackelA 32 bytes Spca’ﬁntinnpacknanddn-izwoxkamfmlheﬁm:muhﬁon
drive.

SpecPacketB 32 bytes Spcdﬁaﬁonpackclanddevieeworkamfonhemnd emu-

SpecPacketC 32 bytes Spudﬁnlionpackﬂanddeviuworkmfnrthc:hirdemn-

SpecPacke1D 32 bytes Specification packet and device work arca for the fousth emu-
lation drive.

SpecPacketBase Word Base offset 10 the current emulation packet.

AuapiScsi Byte IDE;SCS1 switch. Zero indicaies command is for SCS1, non-

- zevo is for IDE.

EmulationActive Byt Number of active specification packets. This is the number of
drives being emulated.

Coantralier Word 1DE controller number base-0.

DriveBase Word Base 1DE controller address.

butfer_length Word Number of data bytes in data_buffer.

w_sccl DWord Thelop’ﬂlmmtﬂdhmﬂ,lowmdubylcﬁm.

buifer_content 3 Words Defines the cumrent content of data_bufier. This provides a,
small (four sector) cache for weads. The first word is a controlier
1D, the next two words aze the physical CD-ROM LBA.

bios _in113 DWord Segment:Offict of next routine in the INT 13h chain.

od_eatry_ds Word Save area for DS on initial entry to INT-1] extensions. The
stack is not used in order 10 maintain integrity in the event the
command must be passed on 1o the INT 13b chain. ~

od_enlry es Word Save area for ES on inilial entry 1o INT-13 exensions. The
stack is 0ot used in order 10 maintain inlegrity in the event the
command must be passed on to the INT 13h chain.

DriveRemap Word Used 10 remap existing physical drives Az or C: to B: or D:.
Low byte is “from” drive, high byte is “to” drive.

read_cd 2 Bytes Command used to read a CD block.

Iba 6 Bytes Thelpp'nlnb:k:\ddnssmmdhighmd:rbyuﬁm.

numiba 3 Bytes Number of LBA's 10 read.

Note READ_CD, LBA, and NUMLBA definitions must be concaicnated. The entire sequence is
treated as a single command 10 the CD.

data_buffer ] 2048 Bytes | CD-ROM Data buffer
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EBDA RAM Requirements

These definitions are for the *generic” CD-ROM BIOS cmulation as well as the low
level code necessary to interface to [DE ATAPI devices. Requirements to add SCSI

jow lcvel device support arc TO BE DETERMINED.

4
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Structure Definitions

To assemble properly with version 6.0 or later of the assembier, you must use
OPTION OLDSTRUCTS

with these structure definitions. [n addition, these definitions cannol be included in

BIOSDATA.ASM due 10 a conflict with existing NEWSTRUCTS definitions.

Space for the structure(s) must be allocated manually.

Emulation Specification Packet

SpecPacketSize equ

[
td
-

-

Speci ficationPacket
SpSize
SpNediaType
Spbrive
SpCantroller
Splba

Solus

Splus
SpCacheSegment
SplLoadSegment.
SptoadCount
Splylinder
SpSector

i

2892238825688
.qu-u-o:u.o-q-e-d-vtv«a-un

;****  Below are extensions for 810S implementation

JotslSectors o4 ? 3

SectCylinder ¢ ? $

MedisChange [ ? N

LockCount déb ? s2d

Boot0ffset [ ] ? $29d == 32 i3 mox
Speci ficationPacket ends
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Boot sector content definition
bpb struc
db 3 dup(?) ;MP instruction * noP
d¢b 8 dup(?} ;product name and version
BpbBs o ? ;bytes per sector
BpbAuSect db ? ;sectors per allocation uait
BpbRsvd aw ? jreserved sectors
Bphfats d ? sammber of FATS
BpbDirénts dw ? smax number of root directory entries
Bpbls dw ? stotal mwmber of sectars
SpbMedia dé ? smedia descriptor
BpbFatSects dw  ? ;mmber of sectors occupied by FAT
BpbSt o ? ;sectors per track
Bpbid o ? sousber of heads
BpbHidden dw ? ;mmber of hiddes sectors
aw 7 jreserved
Apbls3 ad ? s¥3 ext - total mmber of sectors
Bpblrive d ? 3ipl drive 1D
- BSpbHesd da ? ;iph head 1D
da ? ;Sigaature
b 4 dup(?) s;volume serial mmber
dd 19 dup(?)
bpb ends

Master Boot Record Content Definition
Hasterfioot struc

da &40 dup(?) ;Boot Record Progres
Partitionl ] 16 dup(?) ;First partitios table -
Partitioa2 db 16 dup(?)  ;Secomd partition table
Partitiond [ 16 dup(?) ;Third partition table
Partitiond db 16 dup(?) ;Fourth partition table
Sigaature & ? 355AAR

HasterSoot ends

Partition Table Content Definition

Partitionlable struc

PrBoot ] (44 ;B=inactive,d8hmactive

PrBootHead db 16}

PtBootSector  db (?

PtBootCylinder db m

PtSysten a [§4] ;0=unused, etc.

PtEndkead ') (4]

PtEndSector a 1)

PtEndCylinger db {?

PLOfiset dg (4]} ;oflset from beginning of disk in sectors
PtLength dd ? ;aumber of sectors allocated

partitionTable ends
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Directory Entry Content Definition

DirEntry struc
Dirlame db 8 dup(?) ;file name
DirExt db 3 dup(?) ;file name extension
DirAttribute [ 1 ? sAttribute BitMeaning
@ - Read only
1 - Hidden
2 - Systea

3 - Yolume label
4 - Subdirectory

e we we W we we

5 - Archive
. ab 11 dup(?)
DirCreatelime dw ? sHHEERIOMIINSSSSS (s=sec/2)
DirCreateDate  dvw ? STYYYYYYIMD0000 (Y*s=base 13236)
DirCluster dw ? H
DirFileSize dd ?
Dir€ntry ends

Disk Address Packet
This packet is used for extended function calls.
DiskAddressPacket struc

DapSize @ ? spacket size (sust be at least 16)
&> ?

DapCat [ ? snumber of blocks te transfer

Dap0ffset [ ] ? stransfer address offset

DapSegment dv ? stronsfer address segment

OapBlock dd 2 dwp(?)

DiskAddressPacket ends

Extended parameters content

ExtendedParms struc

XpSize dw ?

XpFlags dv ?

H Bit Meaning

H + 0-BI0S handles boundary errors

H +  1-Cy) Head,Sect Info is valid

B + 2-Removabie sedia

: - 3-Supports ¥rite Verify (4381h)

: + 4-Change Line Supported

3 + S-Locksble

H + 6-Cyl Head, Sect Info is max

XpCyls dd ?

XpHeads dd ?

XpSect dad ?

XpTotSect ad 2 dup (?)

XpSectSize dv ?

ExtendedParms ends
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What is claimed is:
1. A data processing system, comprising:
a central processing unit (CPU);

a system memory for storing data in electrical signal s

form;

a first port for receiving an input device generating
electrical input signals;

at least one second port for supplying electrical output
signals to output devices;

a BIOS included within the CPU for carrying out pre-
scribed functions including converting operating sig-
nals developed by an operating system executed by the
CPU into electrical signals compatible with devices
that are responsive to other signals applied by the CPU;

a non-volatile mass storage medium storing in different
partitions of the medium multiple independent appli-
cations in the form of data on respective BIOS emu-
lated images;

a medium drive for receiving the non-volatile mass stor-
age medium;

a system bus logically interconnecting the CPU, the
system memory, the first and second ports and the
medium drive for the non-volatile mass storage
medium; and

the BIOS configured to initially boot the data processing
system from the non-volatile mass storage medium
from an initial partition included in the different parti-
tions of the non-volatile mass storage medium and the
BIOS including muitiple emulation tables, each
dynamically associated with a logical drive, for main-
taining emulations of multiple images simnltaneously
active upon calling another logical drive different from
the logical drive associated with the initial partition to
provide multiple drive images accessible to the data
processing system at the same time through the initial
booting process.

2. The data processing system of claim 1, wherein the
BIOS configuration includes means for mapping each said
associated logical drive to a selected image on the non-
volatile mass storage medium.

3. The data processing system as defined in claim 1,
wherein the non-volatile mass storage medium comprises a
CD-ROM.

4. For a data processing system comprising a central
processing unit (CPU), a system memory for storing data in
electrical signal form, a first port for receiving an input
device generating clectrical input signals and at least one
second port for supplying electrical output signals to output
devices, a non-volatile mass storage medium storing mul-
tiple independent applications in different partitions of the
mass storage medium in the form of data on respective BIOS
emulated images, a medium drive for the non-volatile mass
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storage medium, and a system bus logically interconnecting
the CPU, the system memory, the first and second ports and
the medium drive for the non-volatile mass storage medium:

a BIOS configured for carrying out prescribed functions
including converting operating signals developed by an
operating system executed by the CPU into electrical
signals compatible with devices that are responsive to
other signals applied by the CPU to the system bus, the
BIOS including an extended BIOS data area including
multiple emulation tables, cach emulation table being
associated with and including characteristics of a cor-
responding logical drive and the BIOS configured to
map each said corresponding logical drive to a selected
image on the non-volatile mass storage medium and to
maintain emulations of multiple images simultaneously
active after an initial boot of the data processing
system.

S. The data processing system as defined in claim 4,
wherein the non-volatile mass storage medium comprises a
CD-ROM.

6. A method of operating a data processing system com-
prising at least a central processing unit (CPU), input and
output ports, a system memory for storing data in the form
of electrical signals, a medium drive for writing data to and
reading data from a non-volatile mass storage medium,
wherein the non-volatile mass storage medium contains
multiple bootable partitions emulating one or more media
images, and a system bus logically interconnecting the CPU,
the input and output ports, the medium drive and the system
memory, and wherein the CPU includes a BIOS configured
for carrying out prescribed functions, the method compris-
ing the steps of:

converting by the BIOS operating signals developed by an
operating system executed by the CPU into electrical
signals compatible with devices that are responsive to
signals provided by the CPU to the system bus; and

enabling dynamic addition and removal of a second
emnlated image after an initial boot of the data pro-
cessing system provides a first emulated image by
storing emulation tables in an extended region of the
BIOS for the first and the second emulated images,
each said emulation table being associated with a
corresponding logical drive and providing translation
for mapping each corresponding logical drive to a
selected emnlated image on the non-volatile mass stor-
age medium.

7. The method of claim 6, including reading data from the

mass non-volatile storage medium comprising a CD-ROM.

8. The data processing system as defined in claim 1,
wherein the multiple emulation tables included in the BIOS
are included in BIOS EBDA.
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