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(57) ABSTRACT 

To increase the effective capacity of BIOS, an initial portion 
of the poWer on system reset (POST) code that is required 
to enable the system memory is stored in ROM in uncom 
pressed form, and substantially the remaining portion of the 
BIOS code is stored in compressed form. Upon system 
initialization during a cold boot, the uncompressed portion 
of POST is executed from the ROM to enable the system 
memory, and then an image of the BIOS code is Written to 
shadoW memory. As BIOS code is needed during the 
remainder of the boot, the code is selectively decompressed 
from the shadoW memory to another region of the system 
memory to Which control is transferred. Variations based 
upon different boot scenarios are described. 
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FIG. 2 



Patent Application Publication Sep. 12, 2002 Sheet 3 0f 9 US 2002/0129233 A1 

an 

H .............. :P 

_ 

_ mmEE< _ 

u.“ _ _ 

" AHU 3&5 " 

" 5&5 _ 

_ 8% u 
_ _ _ _ 

_ l I E ’ I x l I ‘ I I ' l I ll‘ ‘C II- _ 25 E55 
v w L r 

__ _ 1 . . 

“5.6528 E0 F H 85% cmémtmx 
N 

ON ‘ + F _ WN wk“ 

\% /\ 3. 



Patent Application Publication Sep. 12, 2002 Sheet 4 0f 9 US 2002/0129233 A1 

FIG. 4 
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DATA PROCESSOR HAVING BIOS PACKING 
COMPRESSION/DECOMPRESSION 

ARCHITECTURE 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] This invention relates generally to data processing, 
and more particularly, to storage and execution of BIOS 
code in a personal computer. 

[0003] 2. Description of Related Art 

[0004] All computers, such as the various models of 
personal computers, or PC’s, produced by IBM, execute 
“operating system software” that instructs the PC on hoW to 
use other programs, termed “application software,” such as 
Word processing and spreadsheet programs. 

[0005] Examples of PC operating systems include MS 
DOS and WINDOWS, manufactured by Microsoft Corpo 
ration, and IBM’s OS/2. 

[0006] 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 This is carried out through a process 
knoWn as “bootstrapping,” or more simply, “booting” the 
PC. Booting occurs automatically When the PC is ?rst turned 
on, a process called a “cold boot,” or by the user While the 
computer is running (“Warm boot”). 

[0007] Bootstrapping performs only tWo functions, the 
?rst being to run a poWer-on self-test, or POST, and the other 
to search the storage media (?oppy diskette or hard disk) for 
the operating system it Will load. These functions are con 
trolled by ?rmWare stored in one or more basic input-output 
system, or BIOS, chips inside the PC. 

[0008] The POST initialiZes all the internal hardWare and 
hardWare 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 ?oppy disk. If a disk is 
mounted in the drive, the program searches speci?c loca 
tions on the disk to determine if a valid boot record exists. 
If the ?oppy drive is empty, the boot program checks the 
hard drive C for the system ?les. In the absence of these ?les, 
the BIOS Will generate an error message. 

[0009] After locating a disk With a valid boot record, the 
BIOS program reads the data stored on the ?rst sector of the 
disk, and copies that data to speci?c locations in RAM. This 
information, found in the same location on every formatted 
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 ?les to RAM (the ?les 
named IBMBIO.COM and IBMDOS.COM on IBM com 
puters). After loading other operating system ?les into RAM 
to carry out the rest of the boot up sequence, the boot record 
is no longer needed. 

[0010] The root directory of the boot disk is next searched 
for a ?le created by the user (CONFIGSYS) and Which 
contains commands instructing the operating system hoW to 
handle certain operations such as hoW many ?les may be 
opened at a time, and so-called device drivers Which 
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describe the existence and characteristics of hardWare 
devices not recogniZed by BIOS that may be connected to 
the PC. 

[0011] Next loaded from the boot disk into RAM is the ?le 
COMMAND.COM Which is an operating system ?le con 
taining, among other functions, fundamental DOS com 
mands used throughout application program execution, and 
a ?le named AUTOEXECBAT created by the user and 
containing a series of DOS batch ?le 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. 

[0012] The IBM PC operating environment is depicted in 
FIG. 1, a map of the ?rst 1M of random access system 
memory. Within the ?rst 640K byte region of the system 
memory is stored base BIOS data, such as interrupt vectors 
and other machine speci?c operating parameters such as 
identi?cation of drives and access to them through BIOS 
INT 13 functions. This is folloWed in the same region of 
memory by the operating system, such as DOS, folloWed by 
any application programs. Residing in the upper layers of the 
system memory, above 640K (called “supper memory”) but 
beneath the 1 Mbyte boundary are video data and ?rmWare 
based BIOS Which is ?xed for all applications. 

[0013] Considering noW the BIOS itself in more detail, it 
is the hardWare abstraction layer common to all IBM PC 
compatible systems. The BIOS consists of code 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 respon 
sive to signals provided by the CPU to the system bus. 
HoWever, as neW features and neW industry support are 
introduced, the BIOS must be supplemented or revised to 
accommodate them. In addition, the BIOS must remain 
compatible With the currently very large PC install base. 

[0014] HoWever, the siZe of the portion of the read only 
memory (ROM) resident in a PC for storing BIOS code is 
limited. As depicted In FIG. 1, the address range 0 through 
FFFFFh reserves only the 128K bytes of RAM above 
E0000h for BIOS. It is necessary to restrict the siZe of the 
BIOS to accommodate that constraint in order to retain 
architectural compatibility With the PC despite that neW 
industry imperatives, such as Plug and Play, PCI, APM 1.1, 
Smart Energy System (TM) and others continue to evolve 
and impose additional BIOS requirements. In vieW of the 
128K boundary de?ned for BIOS, the existing BIOS ROM 
is insuf?cient in siZe to accommodate the necessary services 

(features and functions). 
[0015] Furthermore, during PC operation, it is necessary 
to load an image of the BIOS into an area of the main 
memory, called “shadoW memory,” to increase execution 
speed. The shadoW memory stores a replica or image of the 
BIOS, and enables execution of BIOS routines much faster 
than Would be possible directly from the BIOS ROM. 

[0016] BIOS developers have attempted to overcome the 
128K BIOS limitation by using such techniques as paging or 
bank sWitching memory Which uses a ROM larger than 
128K. HoWever, paging and other approaches that require an 
ROM memory of increased siZe are accompanied by addi 
tional hardWare requirements, and hence, cost, and in some 
cases, system performance degradation. 
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[0017] Other attempts to satisfy these requirements have 
included compressing parts of the BIOS in the ROM and 
decompressing these parts from the ROM into the shadow 
RAM area upon boot. These attempts have been limited, 
hoWever, to compressing only the SETUP and, more 
recently, the video BIOS area. But the remaining portions of 
the BIOS code have not been a candidate for compression, 
among other reasons because there has been no mechanism 
for compressing large blocks of BIOS including the POST 
component of the BIOS code, decompressing and then 
booting successfully. 

[0018] More particularly, a problem is encountered When 
considering hoW to compress and thereafter decompress 
BIOS code upon system initialiZation. That is, it has not 
been determined hoW to successfully carry out a boot When 
the ROM is compressed, or hoW to do so under different boot 
scenarios, such as (1) cold boot, (2) Warm boot or reset of the 
CPU in real mode (that is, having conventional memory 
only), and (3) Warm boot or reset of the CPU in protect mode 
(for example, having conventional memory and expanded 
memory). 
[0019] Furthermore, decompression of BIOS from the 
ROM into the shadoW memory is relatively sloW, increasing 
the time required for bootstrapping. This sloW processing is 
a property inherent in moving data from ROM for handling 
by the CPU. 

SUMMARY OF THE INVENTION 

[0020] An advantage of the invention is in overcoming the 
foregoing BIOS limitations While maintaining compatibility 
With existing PC architecture. Another advantage is in 
reducing the time required for bootstrapping. A further 
advantage is in performing BIOS code decompression under 
different boot sceneries, cold and Warm, and upon memory 
conditions of real and protect. 

[0021] The invention provides a data processing system 
comprising a central processing unit (CPU), a system 
memory for storing data in the form of electrical signals, a 
?rst port for receiving an input device generating electrical 
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 circuit 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 sig 
nals provided by the CPU to the system bus. In accordance 
With an important aspect of the invention, an initial portion 
of the BIOS code that is required to enable the system 
memory is in uncompressed form and a remaining portion 
thereof for carrying out prescribed functions including con 
verting 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, is in compressed form. 

[0022] In accordance With an aspect of the invention, the 
portion of the BIOS code that is uncompressed in ROM 
includes an initial portion of a poWer on system test (POST) 
code Which is sufficient to enable the system memory, a 
remaining portion of Which is compressed. 

[0023] To reduce the time required for decompression of 
BIOS code, the code is transferred from ROM to the system 
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memory in compressed form. Then, after a jump from one 
location of the system memory to another, decompression of 
the code takes place. 

[0024] Upon cold boot, the initial portion POST is read 
directly from ROM to enable the system memory, and then 
an image of the entire BIOS code, the major portion of 
Which is in compressed form, is Written to RAM in the 
system memory, and control is transferred to the image. As 
needed, portions of the BIOS code including POST, Setup (if 
invoked) and then other BIOS routines are selectively 
decompressed from the shadoW memory to another location 
of the system memory. Normal execution of POST and 
BIOS then proceeds until the boot is completed. 

[0025] Upon a Warm boot call, When the processor is in 
real mode, that is conventional With respect to INTEL 8088 
type microprocessors, the procedure is similar but requires 
a solution to a complication, namely, that Whereas the 
uncompressed POST code in ROM must be executed, the 
decompressed BIOS is currently mapped into the upper 
region of the system memory reserved for BIOS 
(000F0000h-000FFFFFh). Hence, in accordance With a par 
ticular aspect of the invention, ROM mapping is modi?ed by 
carrying out a memory sWapping process as folloWs. System 
BIOS restarts the system by transferring control to the 
region of the BIOS image corresponding to poWer up 
(000FFFFOh) in shadoW RAM. Then, control is transferred 
to a region loWer in the shadoW RAM image (000E0000h 
000EFFFFFh). The upper region of the image (000F0000h 
000FFFFFh) is remapped from shadoW RAM to ROM, and 
control is transferred to that region (in ROM). 

[0026] On the other hand, upon a Warm boot call When the 
processor is in protect mode, that is, adapted for a system 
having more than 1 Mbyte of memory When both conven 
tional and expanded memory are enabled, the scenario is 
complicated upon a reboot call by loading of an EMS 
emulator or issuance of a BIOS shutdoWn in the conven 
tional “286” or higher system. In accordance With another 
aspect of the invention, under this scenario, the ?rst instruc 
tion executed is identical both in the ROM image and in the 
decompressed BIOS image. In the preferred embodiment, 
the instruction at the same location (FFFFFFFOh) is read 
from ROM, the same as for a cold boot. Unlike cold boot, 
hoWever, control is then transferred to the ROM image 
(000F0000h-0000FFFFFh) region in the shadoW RAM, and 
Warm boot continues as in the scenario described above for 
real memory mode. Since control proceeds to the same 
address in ROM (cold boot) and shadoW RAM (Warm boot), 
the instructions at FFFFFFFOh and 000FFFFOh are identical. 
Hence, BIOS code exists at the target address in both 
locations. 

[0027] Still other advantages of the present invention Will 
become readily apparent to those skilled in this art from the 
folloWing detailed description, Wherein only the preferred 
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 modi?cations in various obvi 
ous 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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BRIEF DESCRIPTION OF THE DRAWING(S) 

[0028] FIG. 1 is a map of the ?rst 1M of random access 
main memory in the PC operating environment. 

[0029] FIG. 2 is a perspective vieW of a personal com 
puter system Within Which the present invention has appli 
cation. 

[0030] FIG. 3 is a block diagram of a personal computer 
based data processing system Within Which the invention 
may reside. 

[0031] FIG. 4 is a diagram of a BIOS ROM image bearing 
compressed BIOS code, in accordance With the invention 

[0032] FIG. 5 is a diagram shoWing the BIOS ROM image 
decompressed into shadoW RAM. 

[0033] FIGS. 6(a) and 6(b) are a How chart shoWing a cold 
boot scenario carried out in accordance With an aspect of the 
invention. 

[0034] FIG. 7 is a How chart shoWing a Warm boot 
scenario performed in real mode. 

[0035] FIG. 8 is a How chart shoWing a Warm boot 
scenario performed in protect mode. 

DESCRIPTION OF THE ILLUSTRATIVE 

EMBODIMENT(S) 
[0036] With reference noW to the Figures, and in particular 
With reference to FIG. 2, a personal computer, or PC, 
designated 10 is of the environment to Which the invention 
has particular utility. The computer 10 Which preferably, but 
not necessarily, is of a type utiliZing an IBM Personal 
Computer or similar system, includes a console housing 12 
Within Which circuit boards containing the necessary cir 
cuitry including microprocessor and BIOS chips, control 
lers, random access memory and other hardWare are 
arranged. The computer Will also include a video 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 
?oppy disk as Well as, optionally, CD-ROM drives, 20 and 
22. 

[0037] The architecture of computer system 10, depicted 
in FIG. 3, is based on a system bus 22 on Which data is 
passed betWeen components of the computer, including a 
central processing unit (CPU) 24. Data are stored in ?oppy, 
CD-ROM and hard disk drives 28, 32 and 34 for access by 
the CPU 24 through corresponding controllers 30. Display 
14 is connected to the system bus 22 through a video 
controller 36. 

[0038] Within or associated With CPU 24 is BIOS pre 
sented in the form of ?rmWare that forms an interface 
betWeen the CPU and signals placed on the system bus by 
the system hardWare, as described previously. With refer 
ence to FIG. 4, the BIOS resides in the 128 k byte address 
space betWeen E0000h and FFFFFh. In accordance With the 
best mode of practicing this invention, the BIOS functions 
are arranged, shoWn in FIG. 4, as folloWs. 

[0039] At the uppermost end (FFFOh) is a jump instruc 
tion, Which Will enable control of the system to move to a 
prescribed address in ROM or the system memory. The neXt 
layers of the BIOS ROM consist of compressed set-up data, 
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including descriptive teXt, and compressed setup code. Next, 
all but the initial portion of the poWer on system test (POST) 
code (termed “phase 2 POST herein”) is stored in com 
pressed form, the initial portion of POST (termed “phase 1 
POST”) being stored in the neXt loWer layer of BIOS ROM. 

[0040] The phase 1 POST code, Which is stored in uncom 
pressed (unpacked) form, consists of only that portion of 
POST that is necessary to enable the system memory. That 
is, under conventional BIOS protocol, the initial portion of 
POST is ?rst read from the BIOS ROM to enable or “Wake 
up” the system memory, usually composed of CMOS type 
random access semiconductor memory. Then, all the 
remaining portion of POST and other BIOS code are copied 
to memory in a region thereof termed “shadoW RAM” or 
“shadoW memory.” One aspect of the invention resides in 
the realiZation that the initial portion of POST should not be 
compressed, as uncompressed POST is necessary to enable 
the memory and permit BIOS the compression to be per 
formed later during initialiZation. 

[0041] The neXt layer of BIOS ROM is 
reserved; the layers beneath it consist of compressed video 
code, compressed Smart Energy System code (or 
equivalent poWer management code) and compressed BIOS 
code. 

[0042] Compression of set-up data and code, phase 2 
POST, video, Smart Energy System (TM) and BIOS code is 
carried out by any commercially available LZ-1 or LZ-2 
algorithm, such as the techniques identi?ed in US. Pat. No. 
4,701,745 and 5,016,009, incorporated herein by reference. 
Other suitable compression and decompression algorithms, 
can be used, hoWever. 

[0043] As shall be described in more detail hereinafter, 
upon system initialiZation (bootstrapping), an image of the 
BIOS ROM is copied to the upper 128 k byte region of 
system memory, or shadoW RAM, from Where system 
eXecution takes place for higher operating speed. ShadoWing 
of the BIOS is Well knoWn. In accordance With the inven 
tion, hoWever, most of the BIOS code is stored in ROM in 
compressed form. Mapping from the BIOS ROM to the 
system memory is folloWed by decompression only of those 
BIOS routines that are necessary. Referring to FIG. 5, 
depicting the BIOS decompressed shadoW RAM image, the 
upper 64K of shadoW memory contains decompressed BIOS 
code, the loWest 32K portion of the upper 128 k byte block 
contains decompressed phase 2 POST code, decompressed 
set-up data and code reside at the loWest 128K in system 
memory, and decompressed video and SES reside as shoWn. 

[0044] HoW the system operates to execute the BIOS 
ROM With compressed code Will become clear from a 
description of system initialiZation through three boot sce 
narios, that is, cold boot, Warm boot in real mode and Warm 
boot in protect mode. Initially, hoWever, some commentary 
on INTEL compatibility during system poWer up is neces 
sary. The INTEL 80386, 80486 and pentium processors 
begin eXecution at physical memory address FFFFFFFOh in 
ROM, Which is 16 bytes beneath the top of memory. This 
necessitates placement of the BIOS ROM at address range 
FFFE0000h-FFFFFFFFh. IBM PC architecture, hoWever, 
requires the BIOS ROM to be placed at location 
000E0000h-000FFFFFh. These requirements are met by 
“dual mapping,” that is, memory accesses for both ranges 
are directed to the same physical ROM part. For perfor 
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mance reasons, memory references to the 000E000h 
000FFFFFh region may be directed to shadow RAM. Nor 
mally, all this is nearly transparent to the POST/BIOS code, 
it being necessary only to copy the contents of the ROM to 
the shadoW memory at the appropriate time during initial 
iZation. 

[0045] The cold boot scenario, in accordance With the 
invention, is shoWn in FIGS. 6(a) and 6(b), Wherein upon 
poWer up (step 40), the system begins execution at location 
FFFFFFFOh per INTEL convention (step 42), and for IBM 
compatibility control is transferred (step 44) to memory 
address in the 000F0000h through 000FFFFFh region, as 
shoWn in the IBM PC compatible RAM map of FIG. 1. 

[0046] Next, the phase 1 portion of POST is executed 
directly from uncompressed code in the BIOS ROM (step 
46). This portion of the POST code is sufficient to enable the 
system memory (step 48), readying the memory to store any 
data Written to it. 

[0047] Next, for improved performance the entire ROM 
image is transferred to the system memory (step 50) and the 
microprocessor cache is turned on (step 52). Control of the 
system is noW transferred to the RAM image of POST, 
shoWn in FIG. 4 (step 54). 

[0048] As BIOS routines are needed, they are noW selec 
tively decompressed from system RAM to system RAM 
(step 56). The POST may be decompressed into any other 
region of RAM Within or outside the system RAM range of 
addresses including the region ultimately to be occupied by 
the operating system. 

[0049] Next, the uncompressed images are copied from 
the current region of system RAM back into the shadoW 
RAM (step 58). Decompression occurs selectively in a 
similar manner for other compressed images of the BIOS 
code, other than setup Which in this example has not yet been 
called (step 60). Control of the system is transferred to the 
shadoW image of POST (step 62). 

[0050] Execution of POST continues. If Setup is noW to be 
run because the user has operated a key during initialiZation, 
the Setup code is decompressed from system RAM to 
system RAM at an address range Within the system memory 
shoWn in FIG. 5, and executed (step 60). When the setup 
routine has been completed, the system is automatically 
restarted (step 68) and normal execution of POST and BIOS 
routines continued (step 70). 

[0051] Referring next to FIG. 7, the process for a Warm 
boot scenario in real memory mode, that is, When only 
conventional memory is running (for a system having one 
megabyte of memory or less) is disclosed. The Warm boot is 
similar to cold boot but encounters a complication. That is, 
the uncompressed phase one POST code in ROM must be 
executed, but at this time the decompressed shadoW RAM 
image is currently mapped into the 000F0000h-000FFFFFh 
address region. Consequently, the BIOS must undergo a 
memory sWapping process to change ROM mapping. Thus, 
referring to FIG. 7, upon a Warm boot call (step 74), BIOS 
restarts the system by transferring control to address 
000FFFFOh in shadoW RAM (step 76), the required location 
under IBM PC compatibility requirements, as shoWn in 
FIG. 1. Control of the system is transferred to the shadoW 
RAM BIOS 000E0000h-000EFFFFFh region of memory 
address. The address region 000F0000h-0000FFFFFh, 
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Which corresponds to the BIOS image in shadoW RAM is 
remapped from the shadoW RAM to the ROM (step 80), and 
system control is transferred to the 000F0000h-000FFFFFh 
region in ROM (step 82). In system chip sets that do not 
alloW independent 64K segments, the 128K BIOS image is 
copied to another region in memory. The address region 
000F0000h-000FFFFFh then remaps into the ROM as stop 
80. In this instance the remapping is to complete BIOS 
image at region 000E00001-000FFFFh. InitialiZation then 
continues as in the cold boot scenario. 

[0052] Considering next the Warm boot scenario in protect 
mode, it is ?rst pointed out that under protect mode an 
expanded memory device driver, such as EMM.386, or an 
operating system such as OS/2 or WindoWs (TM), is running 
the system. EMM .386 drivers or the like intercept any Warm 
boot command issued from the keyboard. Another factor 
arises When an application issues a BIOS shutdoWn. In these 
instances, the ?rst instruction executed by the processor 
must be identical in both the ROM image and the decom 
pressed BIOS image. 

[0053] Thus, referring to FIG. 8, if the user calls for a 
Warm boot from the keyboard (step 90), system control is 
transferred to memory address 000FFFFOh (step 92) as in 
the previously described Warm boot scenario. Alternatively, 
if there is a program call for a Warm boot (step 96), the 
CMOS shutdoWn code is set (this occurs using DOS, Win 
doWs, OS/2 or AIX operating systems) (step 98). In either 
the keyboard or program Warm boot call case, the CPU is 
reset (steps 94 and 100), and control as in the cold boot 
scenario, jumps to address FFFFFFFOh of the ROM (step 
102). Unlike the cold boot scenario, hoWever, control is 
transferred to the 000F0000h-000FFFFFh region of shadoW 
(step 104), and Warm boot continues as described for the 
previous example (step 106). 
[0054] It is important to note that in accordance With the 
invention control proceeds to the same address and ROM 
(cold boot) and shadoW RAM (Warm boot). Hence, the 
instruction at address FFFFFFFOh must be identical to the 
one at address 000FFFFFOh. This implies that code must 
exist at the target address in both locations, the BIOS build 
process must ensure that condition. 

[0055] As has been described, this invention enables com 
pression of most of the contents of the BIOS ROM and 
bootstrapping of the system upon BIOS code decompres 
sion, by storing only the initial portion of the POST code in 
BIOS ROM, sufficient to enable the system memory. Upon 
cold booting, the uncompressed portion of POST is executed 
to enable the system memory, and then the BIOS is copied 
to system RAM. As needed, selected portions of the BIOS 
code are decompressed to another address region of the 
system RAM, With all but a portion of POST being copied 
to shadoW RAM. The decompressed portions of BIOS are 
executed, the system restarted and normal execution of 
POST and BIOS continued. BIOS mapping and shell pro 
cesses are performed to suitably carry out Warm boot 
scenarios. 

[0056] 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 preferred 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 



US 2002/0129233 A1 

realized, the invention is capable of other and different 
embodiments, and its several details are capable of modi? 
cations in various obvious respects, all Without departing 
from the invention. Accordingly, the draWing and descrip 
tion are to be regarded as illustrative in nature, and not as 
restrictive. 

What is claimed is: 

1. A data processing system, comprising: 

a central processing unit (CPU); 

a system memory for storing data in the form of electrical 
signals; 

a ?rst port for receiving an input device generating 
electrical input signals; 

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

a drive for a mass storage medium; 

a system bus interconnecting the CPU, system memory, 
?rst and second ports and mass storage medium drive; 

the CPU including a BIOS having BIOS code, an initial 
portion thereof required to enable the system memory 
being in uncompressed form and a remaining portion 
thereof being in compressed form, 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 provided by the CPU to 
the system bus. 

2. The data processing system of claim 1, including means 
for Writing only said compressed portion of said BIOS code 
to-the system memory. 

3. The data processing system of claim 2, including means 
for decompressing, selectively, portions of said compressed 
BIOS code stored in said system memory. 

4. The data processing system of claim 3, Wherein said 
decompressing means includes means for carrying out a 
jump betWeen locations Within said system memory. 

5. The data processing system of claim 2, Wherein the 
portion of said BIOS code that is uncompressed includes a 
portion of a poWer on system test (POST) code, a remaining 
portion of Which is compressed. 

6. A method of initialiZing a data processing system of a 
type having a central processing unit (CPU), a ROM storing 
permanent BIOS code and a system memory for selectively 
storing data, Wherein the ROM contains, in uncompressed 
form, a ?rst portion of BIOS code sufficient to enable the 
system memory and, in compressed form, another portion of 
BIOS code, the method comprising, the steps of: 

in response to a cold boot call, 

(a) executing the uncompressed portion of BIOS from 
the ROM to enable the system memory; 

(b) selectively decompressing said compressed portion 
of said BIOS code; and 

(c) executing said decompressed BIOS code. 
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7. The method of claim 6, 

including, folloWing step (a), the step of copying at least 
the compressed portion of the BIOS code from the 
ROM to a shadoW memory region in said system 
memory, 

Wherein step (b) includes decompressing said compressed 
portion of said BIOS code to another region of said 
system memory, and 

Wherein step (c) includes executing said decompressed 
BIOS code from said system memory. 

8. A method of initialiZing a data processing system of a 
type having a central processing unit (CPU), a ROM storing 
permanent BIOS code and a system memory for selectively 
storing data, Wherein the ROM contains, in uncompressed 
form, a ?rst portion of BIOS code suf?cient to enable the 
system memory and, in compressed form, another portion of 
BIOS code, the method comprising, in response to a cold 
boot call, and in conjunction With a real mode of operation, 
the steps of: 

(a) initiating execution at a ?rst memory address and 
transferring control to a second memory address in the 
ROM; 

(b) executing the uncompressed portion of BIOS from the 
second memory address in the ROM to enable the 
system memory; 

(c) copying the entire ROM image of the BIOS from the 
ROM to the system memory; 

(d) selectively decompressing said compressed portion of 
said BIOS code from a ?rst region of said system 
memory to a second region of said system memory 
outside said ?rst region; and 

(e) executing said BIOS code from a ?rst region in the 
system memory; and 

in response to a Warm boot call, the further steps of: 

(f) transferring control of the system to the second address 
in said system memory; 

(g) transferring control of the system to a third region in 
said system memory outside said second region; 

(h) remapping an image from the system memory to said 
ROM; and 

(i) transferring control of the system to said ROM. 
9. A method of initialiZing a data processing system of a 

type having a central processing unit (CPU), a ROM storing 
permanent BIOS code and a system memory for selectively 
storing data, Wherein the ROM contains, in uncompressed 
form, a ?rst portion of BIOS code suf?cient to enable the 
system memory and, in compressed form, another portion of 
BIOS code, the method comprising, the steps of: 

in response to a cold boot call, and in conjunction With a 
protect mode of operation, 

(a) executing the uncompressed portion of BIOS from 
the ROM to enable the system memory; 

(b) copying the ROM image of the BIOS from the 
ROM to a ?rst region of the system memory; 
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(c) selectively decompressing said compressed portion 
of said BIOS code from said ?rst region of said 
system memory to a second region of said system 
memory; and 

(d) executing said BIOS code from the system memory, 
and 

in response to a Warm boot call, 

(e) transferring control of said CPU to the same region 
of the ROM as executed in step (a), 
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(f) transferring control of the CPU to a third region of 
said system memory; and 

(g) executing said BIOS code from the system memory. 
10. The method of claim 9, including, betWeen steps (e) 

and the folloWing step: 

(e‘) copying the BIOS code to the third region in system 
memory. 


