peripheral s (usual |y permanent nenDry device 16) whenever the conﬁ%ﬁzs IS

first turned on. Conputer system 10 may have nmany a conp Dé?(f?-—@

whi ch are not shown, such as serial and parallel porft
‘e.g., nodens or printers Those skilled in the art W
that there are other conponents that mght be used in C
t hose shown in the block diagramof Figure 1; for exanple, a display
adapter connected to processor 12 might be used to control a video display

noni t or .. In today's cyBy &) BT A PGS, great flexibility is
avai l abl e to hardware designers, allow ng differentiation between conputer
pl at f orns anong vari ous vendors tha_t still meet an industry-defined
architecture ' 3 (standard).

These differences in the conmputer platforns nust be
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accomodat ed by operating systens that run on them In a software CEM
| (original equiprment manufacturer) environment, this ne
 vendor must have access to all the source code for each THBrSHEEA
. that is going-to run on the system These hardware vendors tRERL#
| operating systemsource code to run in their conmputer p “Thi'S
: approach has several problens. First of &1, an operating system source

code license is needed and is very expensive. Second, nmuch of the operating

system has S6nd 9t SheARvbRBioRar dware that is different. Third, the
vendor nust dedi cate assets to building the operating system and -

repackagi ng it flor Fidld dgfathgelnveindiohor ns. Finally, as each new version of
the operating systemis released by the CEM the vendor nust repeat an
odi 71 cati ong NS PEPeRE TRYSRROn GPOPERIYJRIAtAS T cRITRERT AYSHRRS. T8 MOty | (

f . . e - i
to functio @ggagﬁlggxﬁt{%r g%eﬂ{oﬁ b pRdviding sofftwa@gggﬁgftg@gt ifferdrtl Rakh@lletm

Is to incl or alarg of har ornms 1n a single.

ver si on of platfoopes imcluding\differgntshuas canfigargtiomsi ded by t he hardware
abstraction |ayer ("HAL") of Mcrospft Corp. Wth HAL, code is witten to
the abstracted interfaces, then bound into the primary nenory (kernel) to

produce a singl & | padahbioh&fhe PRbF Arfege is targeted for a single

pl at f orm or groaﬁ—m—pﬁg%rm-vﬁm-rmmute di fferences in hardware can be
handl ed w t h ruffthenbasibestiusctute ofid comventidmehgemputet bystem dhisesivdwhf iar m
however, require an entirely new inmage which wi'll not run on the old

pl at f or ms. Figure bpd) h&:lwra|°§&qmevt¢a§y§tﬁmﬂ%mpamrahp'qu?é,sms)ﬁaqti(Qﬁl&)s
nmedi a creaty ' - 3 | ~ dl .l : [

al so incr etglsrgis}o? égfﬁst‘?re%%ﬁ ercBHg%gfe&é;%onglre\fléﬁ &%lhg P@ﬁé&f#\/\\g%&pﬁgﬁlﬁ@ﬁ

can dif f er inpitddetputdl/MNadevices 14f(sackas a dipplayahonitpriand Keyboatd) for thes

i nes which cap be used for bus 20. Conventional bus desjgns include, for
exanpl e, P&se( pgprfﬁﬁg, al p@mﬁmﬁ{gr\memory device 16 (such as a hard disk or floppy

diskette) for storing the :computer’s operating system and user programs, and
a temporary memory deyice 18 (such as random-access memory or RAM) that
is used by processor ‘i2 to carry out program instructions. Processor 12
communicates with the peripheral devices by various means, including a bus 20
or a direct channel 22. Computer system 10 also includes firmware 24 whose
primary purpose is to seek out and load an operating system from one of the
periphera_ls' {usually permanent memory device 16) whenever the computer is
first turned on. Computer system 10 may have many additional components
which are not shown, such as serial and parallel ports for connection to, e.g.,
modems or printers. Those skilled in the art will further appreciate that there
are other components that might be used in conjunction with those shown in
the block diagram of Figure 1; for éxample, a display adapter connected to

. processor 12 might be used to control a video display monitor.

In today’s computer architectures, great flexibility is available to
hardware designers, allowing differentiation between computer platforms

among various vendors that still meet an industry-defined architecture
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4 Interface) and | SA (Industry Standard Architecture) created by IBM A
singl e machi ne can use nore than one bus architecture, e.g., have a system
bus fromthe processor that connects to other |1/0O busses via bridges. As
new conputer systens are developed with different 1/0O busses, the operating
system nust be changed and re-rel eased togssupport each new bus or each new
conbi nation. This requirenent becones expensive due to packagi ng and
testing of each system Also, since the code to support a bus is an

ntegral pglanBbrdile OPRESH! MIFBIHCUY it heK DBl YHHBrBMIRkst be

resources even though the bus may not be present on the system In other
" wor ds, theaopemodmwybvmpemmlag systemsghatnayn iomctheis. slof a\mfwvcnermﬂvlnts

f di fferent sdes ns even th h it neds one to
on onPbo toyidtnRl Btuiprhett FRnutaRireR) SRishrhRat, R st Ware;
any type o 8ssitet

apgl | %:lgt | ogeﬁgs{f\}lﬂ# ?ﬁﬁﬁ% 'S g%ﬂéﬁ%ﬂtﬁ%@%ﬁé ;P(v:‘/ rgéﬁc%tgﬂ? Lab n%aét%é?tle‘éHs?{atUNl X

i's a multiisugeing rtal nin paskhe gyspemat iThgse yisardwarai véndors athain aincbcbfv rthen a
vari ety of sources with different versi.on

ﬁ These i ncdﬁg@q a.FR ot hers,
System V ( BREFAHNG SYRIPE)ARUCeS Téb'r‘-!i’p'ﬁ)t e'APR"‘(HH%F%Pf rBhal hisiaRREgSh’ f
Machi f¥eSis®
N X type a8 stoerkl (M KIBrh8 MRS oTall, dn dgerfting S35 <Burd Bdadicdritts?

not suppor needéd andzs weay eixpensive.. SEcondxmuphaf thetoperatingmysterathasao
ort for the VME bus to Al X

(11 censed BopeRARRQEOn e Hardara dnekis diffsiens TRR the wender st fpgicate
procedure RegaueR, \b‘?ﬁlﬂllﬁ%@sbiﬂﬁr&ﬁ{g SYStem WE’é’ﬁééﬂa‘thﬁﬁt for the target
platforms. Finally, as each new version of the operating system is released by
the OEM, the vendor must repeat any modifications done to the prior version
on the new one in order to allow it to function on the target platforms.
i One approach to this problem is to include support for a large number of
hardware platforms in a single. version of the operating system, such as is
provided by the hardware abstra;cti'on layer ("HAL") of Microsoft Corp. With
HAL, code is written to the abstracted interfaces, then bound into the primary-
memory (kernel) to produce a single loadable image. This image is targeted for
a single platforrh or group of platforms where minute differences in hardware
can be handled with runtime checks. Significant changes in the hardware
platform, however, require an entirely new image which will not run on the old
platforms. This approach also increases implementation time, complicates
media creation by adding to the number of different install medias, and also

increases test time.

One manner in which hardware platforms can differ relates to the many
different types of input/output (I/0) bus lines which can be used for bus 20.

Conventional bus designs include, for example, PCI {Peripheral Component



it nust be done for each release of the. particular operating system It
woul d, therefore, be desirable to provide an operating systemthat all ows
for hardware- specific support without requiring the operating systemto
i ncl ude support for nmultiple hardware platfornms. It would be further
advant ageous if the operating system were designed for one rel ease nedia

that would work across all platforns, arfl still be easi |y adapted for new
har dwar e pl at f or is.
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i nvention to provide such an oggratl ng s st em t hat does not unnecessarily
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for new hardware platforns.
This requirement becomes expensive due to packaging and testing of each
system. Also, since the code to suppbrt a bus is an integral part of the
operating system, it takes up valuable memory resources even though the bus
may not be present on the system. In other words, the operating system, when
running, may include software components for supporting many different bus

designs even though it needs only one to run on any particular machine.

The foregoing generally applies to any type of operating system, but the
present invention has particular apphcatlon to UNIX (UNIX is a trademark of
UNIX System Laboratories). UNIX is a multi-user, multi-tasking operating
system which is available from a variety of sources with different versions.
These include, among others, S;/stem V {(American Telephone & Telegraph),
AIX (International Business Machines) and Mach (NeXT Computers). It is a
problem for manufacturers of UNIX-type workstations (and their vendors) to add
bus support for busses not supported by that manufacturer. For example,
Motorola manufactures computers With its VME bus, and so must add support
for the VME bus to AIX (licensed by IBM) so that they can use AIX on their

~ platforms. This procedure becomes very expensive for every maﬁufacturer as
it must be done for each release of the particular operating system. it would,
therefo.re, be desirable to provide an operating system that allows for hardware-
specific support without requiring the operating system to include support for
multiple hardware plaifo_rms. It would be further advantageous if the operating
system were designed for one release media that would work across all

platforms, and still be easily adapted for new hardware platforms.



The foregoing objects are achieved in a nethod of providing an operating
system for a conputer, generally conprising the steps of |oading a base
portion of an operating systeminto the nenory of the conputer, the base
portion having instructions for detecting the hardware conmponent, detecting

t he hardware conponent using those instructions, and then | oading a '
sof tware conponent -that is specifically gssociated wth the hardware
conponent once the hardware conponent has been detected. The hardware

conponent fﬁ%[lﬁ&!c@tﬁgﬁqeﬂgﬁ beavi ng a trace in the nenory device that is
associ at e _ nponent and later retrieving the trace, or -
by testing the ltisthetreforé anet digjebtofithe presenpimvention To roviddvan emprogezhent
may be a bus architectyre selected frogm g group of, bus architectures, and
the det ect‘-‘l%'@p'ﬁeérpﬂféﬂ'ﬂgss‘/é"@@th%‘f'"ﬂﬁkafam%éﬁ‘é getfic $YRRYt-aces mapped to
addresses in the kernel. Alternatively, the software conponent can include
a pr-ogram abstraction | ayer (PAL) which contains specific instructions for
conmuni cat i ng t isharidthehabjbetraf therresemt invéhtioi £ providessichiart epefating a
plurality of files each associated wifh the hardware co

6 systembtial dRes\Bot URNeRRRSeri, Hee JeFeuicesdyy 'm&ﬁgﬂ}egggypaﬁat for
advant age%a?{s@_s gmﬁﬁﬁ 'fﬁoér’]cYa‘?ah'o?Br&&érJt i BOPEiRBRA 158 hihE thifisrGhhY N9

detailed wi es
the operating system.

It is yet another object of the present invention to provide a method of
loading such an operating system that sim_plifies'repackaging of the media for

new hardware platforms.

The foregoing objects are achieved in a method of providing an operating
system for a computer, igenerally éomprising the steps of loading a base portion
of an operatiﬁg system into the' memory of the computer, the base portion
having instructions for detecting the hardware component, detecting the
hardware component using those instructions, and then loading a software
component that is specifically associated with the hardware component once
the hardware component has been detected. The hardware component can be
detected by leaving a trace in the memory device that is associated with the
software compbnent and later retrieving the trace, or by testing the computer
for the hardware component. The hardware component may be a bus
architecture selected from a group of bus architectures, and the detecting step
defines a set of bus-independent interfaces mapped to addresses in the kernel.
Alternatively, the software cbmponent can include a program abstraction layer
(PAL) which contains specific instructions for communicating with the hardware
component. The PAL is constructed fro'r_n a plurality of files each associated

with the hardware component.



7 Brief Description of the Draw ngs The novel features believed

i characteristic of the invention are set forth in the appended clains. The

finvention itself, however, as well as a preferred node of use, further

'~ obj ectives, and advantages thereof, will best be understood by reference to
the follow ng detailed description of an illustrative enmbodi nent when read
in conjunction with the acconpanyi ng draw ngs, wherein: Figure 1 is a
bl ock di agram depi cting typical har dwar e or a conventi onal conput er
system and Figure 2 is a flow chart depicting how, according to the
pr esent inventlﬁ har dwar e- sge0|f|c conmponents are | oaded in the operating
system during t beaha rrRavesas wealt as addltlonal objectives, features, and advantages of

8 the present invention will become apparent in the following detailed written
description.



Description of the Preferred Enbodi nent The present invention is
directed to a nethod of |oading an operating systemon a conputer which has
a particular hardware platformthat requires specific software support to
be provided by the operating system:  The conputer hardware may include the
various conponents shown in Figure 1, but the conputer systemis not
necessarily conventional, i.e., it coufd include new hardware conponents as
wel |, or have a novel interconnection architecture for existing conponents.
Wt h ref eBriefdéscriptipm of the Drawingspri or-art operating systens, the
operating syst of the present [nvention is, | oaded ags part of a "hoot"
sequence t hat alep(ﬁ ngv%muq%bg}mg?arpgtqqspgto ttgPdBHgﬁﬂo'ararPﬁeltgg se
to a "sof tn NAdindd t AN ' a i on
one-of _t nd $h8 ppERAEBAAintS. THd Wy B saif R8blder?Hs 8 BE'd Brefeflell

or CD ROVimodd ¢BQ)se,| further pobjeetives,n\aedt iadvantagesy ¢heredfe wilkrbéstnbe
system does not |l oad in an uninterrupted nner, Rather,, the operating

syst em i s Undegstopg; by reference jo Itgﬁ(iP mnge@ﬁﬁﬁggsﬁﬂm'?@r&cﬁ“ kstrativienar e
conponent : e 0 OViz NgL A i Helg ow

t he oper a%rélb;@%'%etné%m%ﬁgzts gg mﬁﬁggf‘ ﬂ'!ar&:pt)%h %ﬂfaﬁ‘g hgé%av\gﬁéh%%% 5?%"?#13& IS

present (3Ivhereint to | oad appropriate, hardware-specific components (36) to

conpl ete the boot seguence. . The base, functionality nmay, for instance,
const ruct |1 nkddgurest is & pldckdiagramdepicting wmlﬁ,ar%\e@rﬁ tpra.eenveational

structure t operating systemis fully | oaded.with the
har dwar e- sﬁggﬁ‘ﬁegé&%f‘r%ghgﬁtds, user applications may be executed (38), or

ot her sof t war e Figuneo@:i$ sa nfiywbehariadiegictinge hoas, dgoarding dryithe peéserits.
The foregging method nay be inplenmented in variegals vvaﬁ‘s two of which are
descr i bed héamsign, | hardwaresspeciiic Sompenents are deaded i the operating syst@mdor -

provi des %u?iﬂ%cfh"él b&&f%@ﬁ@n@& ROS code that initially runs on'the



9 conputer. This code not only initializes the hardware and | oads the
operating system but also | eaves various information (e.g., in the
conputer's RAM about the hardware configuration for the operating system
to later retrieve. Sone of this information is unique to the hardware
vendor or conputer platform Using this information, unique names can be
created for each conputer system These nanes can then be used as )
filenanes, and the filenames are associated with different nodul es that can

be | oaded vl d . ifferentiating hardware. Although
t he nanes %%rﬁ@gm&gf- 2@“5."3%%39%%5@"0‘%“‘§"?ab| e, it is preferable to

dynam cal | y gerfiepreddift inv@ntioncisCdifddted!te & néthod ébloadig dmepdrating he
firmvare trace; this approach allows the operating systemto nore easi

: i 1si |y
adapt to Gysteraten ¢ asnpHtarawhich paserpartisular hasdwere elatferm thabrequites hose

Cyetem oy Peris wosiiald g do PRCREMM By i, FRfiating 0t SIRY
t he rel eagdmmatier hardware mdydhcRidR iblecsaridis @i righds 8o s infRigure YN\bdt t ype
wor kstation includes a PAL (Portability Assist. Layer, or Platform

Abst r act i dhe coyepyter gystamds poingsessarily sepventionalsi-eudt ceuld inglude new

The PaL, _Jiardere Sollirith ey VAL ATpAlFe BoYBlibteizeRbeludh AENEE SO,
from amon@gxistity tékpoendyai | abl e PALs on the installation media, based on
the firmnware trace. |If the particular machi ne on :

With reference to Figure 2, as with prior-art operating systems, the
operating system of the present invention is loaded as part of a "boot”
sequence that begins {when the computer is ﬁrsf turned on or in response to
a "soft” boot command) with the firm.ware seeking an operating system on one
of the storage devices, e.g., a floppy diskette, magnetic hard drive, or CD-ROM
disk {30). In the present inventior;, however, the operating system does not

. load in an uninterrupted manner, Rather, the operating system is first initialized
by loading only a base portion m; the software components {(32). These base
cdmponents provide functionality which allow the operating system to
determine the particular hardware platform that is present (34) and to load
appropriate, hardware-specific components (36) to complete thebootsequence.
The base functionality may, for instance, construct linked lists of free buffers
and inodes, hash queues, region structures, etc. After the operating system s

fully loaded with the hardWaré-specific components, user applications may be
executed (38), or other software components may be loaded, such as dynamic

device drivers.

The foregoing method may be implemented in various ways, two of
which are described below. In a first implementation, each computer platform

vendor provides a special firmware or ROS code that initially runs on the



whi ch the operating systemis being |oaded is a RI SC System Per sonal
Conmputer, the manufacturer may have encoded information in the firmware
trace which is equivalent to the letters "rspc.” The operating system
detects this, and then | ooks for a PAL which includes the files

"planarpal rspc,” "librarycfg rspc," "grkboot rspc,” "bootinfo_rspc,"” etc.
These files together constitute one of many sets of PAL files provided for
the different hardware platforns. The hardware-specific conponents are not

j ust ker n@bnfpuiteRs TS bk ndt dhly iKiBRliZeY tHatarBWare @:ﬁd%‘é&b "tﬁe%iﬂfrhﬁh?
conmands. hi s
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mai ntained to build rel ease nedia. As new versions he operating system
‘are rel eathig, informatiomp uniqueanaomes can begréated, fosueanh chenputee systerdi a
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ability to dynamically |oad a set of interfaces at boo
present i differentiating hardwarenaltheughothe names eanbe meeasmgnedlbasadd:ma j ust
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formula, based on the firmware trace; this approach allows the operating
system to more easily adapt to completely new hardware platforms, in addition
~ to supporting those platforms existing at the time of the original release o_f the
~ operating system, by simply generating the filename of a new file that is added -
to the release media. |
For example, an operating' system for a UNIX-type workstation includes
a PAL (Portability Assist Layer, or Platform Abstraction Layer), which contains
the spécific instructions for communicating with the particular hardware devices
of a given manufacturer. The PAL, which is loaded into the kernel of the
workstation, is selected from among a variety of available PALs on the
installation media, based on the firmware trace. If the particular machine on
which the operating system is being loaded is a RISC System Personal
Computer, the manufacturer may have encoded information in the firmware
trace which is equivalent to the letters "rspc.” : The operating system detects
this, and then looks for a PAL which includes the files "planar_pal_rspc,"”
"librarycfg_rspc,” "mkboot _rspc,” "bootinfo_rspc,” ete. These files together
constitute one of many sets of PAL files provided for the different hardware
platforms. The hardwal;e-specific components are not just kernel extensions

but, e.g., can further provide machine specific commands.



medi a, the configuration code will |oad the correct PAL nodule for the

pl atf orm bei ng configured, saving in installation tinme, nedia creation,
nunber of different install nedias, and test tine. In a second

i mpl enentation, a UNIl X-type workstation is provided with | oadabl e bus
support. The code needed to support a particular input/output (1/0O bus is
created as a | oadabl e extension. The code nodul e can be packaged into the
boot RAM filesystemon the installationmedia. Early in the configuration
of the system each I/O bus present on the machine is detected and, for
each bus that is identified, its bus support code is |oaded and set up.

Thi s approach admithisaniaoner,vaveoder doeaduwtirteedrtodosd supustomizedopearating

dia which th is,|l oaded b h ' ' . '
Ty cour coSyStasERd @odss oRRTNILg sySfdm solitbeiterinis Mgt oPR% Aldhromeh™ " ©
system ar e gy miaRad ffeady firahs Viehddr 2o BRINE ohe R84 fof Bl computer platforms

Detection of the type of busses present can be acconplished by defining a
set of comtiat ¢enfortmuto-a gikgreanthitectune, and aceuch Eonalles sat bfiassetsmush bene

system software is. |paded that supports these.intesffaces w.th address
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defined intertface such as the "d dmap_init()" interface. These services are
rebuilt with the new system and the PAL modules. This approach also saves
RAM space since unneeded code is not loaded. The invention differs greatly
from the prior-art HAL in that the present invention provides the ability to
dynamically load a set of interfaces at boot time. With the present invention,
a new kernel is not required on each release media, just an addition-loadable
image to support the new_platforrh. Once the new image is added to the
media, the configuration code will load the correct PAL module for the platform
being configured, saving in installation time, media creatiion, number of different

insfall medias, and test time.

In a second implementation, a UNIX-type workstation is provided with
loadable bus support. The code needed to support a particular input/output
(I/0) bus is created as a loadable extension. The code module can be packaged
into the boot RAM filesystem on the installation media. Early in the
configuration of the system, each I/O bus present on the machine is detected
and, for each bus that is identified, its bus support code is loaded and set up.
This approach again allows vendors to add their bus support code to the media
which then is loaded by the operating system, and so does not require any
source license. Code for busses that do not exist on the'computer system are

not loaded, thereby saving memory resources.



added by the newy | oaded bus extension(s) at configuration time. In
addition, each different bus type is assigned a unique identifier and, as
each bus is detected during the configuration of the system it is assigned
a uni que nurber within the type. These assignnents allow for dynam c
creation of a unique bus identifier (BLD) for each bus in the system The
BID al l ows the bus to be abstracted frdm device drivers (it is part of the .
configuration information given to the device driver during its

confi gur ati on) pefditforPbPiidty pd efbissdidsiesshi hrlss a@éomngﬁﬁg@a t&é;rﬁ»ihy

device drivers, like "ifomematt()" or "tomemdet()," and upport
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device driver wthout the device driver know ng how t e System address map
i s parti tinterfacé.oDirecOnemony assess (DMA) serdoes can behaddest thyough a well-
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the within the type. These a_ssignments allow for dynamic creation of a unique bus
identif_ier (BID) for each bus in the system. The BID allows the bus to be:
abstracted from device drivers {it is part of the configuration information given
to the device driver during its configuration). This BID can then be passed to
kernel services used by device drivers, like "iomem_att{)" or "iomem_det()," and
the DMA support functions. The BID indicates the bus number, type, and
region, /O space, or MEM space; this information can be used to look up
address information for the bus tflat was provided when the bus was registered
via bus_register(). Mappings to various bus hardware can now be set dp for the
device driver without the device driver knowing how the system address map

is partitioned for 1/0 bus access.

Both of the foregoing implementations differ from conventional device
drivers since the present invention provides the ability to abstract and load in

system-level support code which cannot be done with prior-art methods.

Although the invention has been described with reference to specific
embodiments, this description is not meant to be construed in a limiting sense.
Various modifications of the disclosed embodiment, as well as alternative

embodiments of the invention, will become apparent to persons skilled in the



12 art upon reference to the description of the invention. It is

i therefore contenplated that such nodifications can be made w t hout

" departing fromthe spirit or scope of the present invention as defined in

- the appended cl ai ns. 13

- CLAI ME: 1. A nmet hod of providing an operating systemfor a conputer
havi ng a processor for carrying out pﬂ%gran1instructions, a nenory device
connected to the processor, and a hardware conponent connected to the

) : iSi ; . Loadi i h
orocessor, skl gl HEREBT 15 %, AScRbEBA BF e, i, TR, 8! o
havi ng i nsebrtdrplfted thatiQicts mddifitd8omec avbe tnadeRethRIit departing Frdracihend
t he hardware, conponent; and | oadi ng a software conmponent that is

speci f i cal Bpirgroeganeaf fine presentigventien asuigfineshin the appended claimss
met hod of Caim1 wherein said detecting step includes the steps of:
| eaving a trace in the nenory device, the trace being associated wth the



sof tware conponent; and the base portion retrieving the trace.

3. T l‘m“m‘lﬁumm 1 wherein said detecting step includes the step of
t he baHﬂl“ﬁ“‘ ssibail) t he conputer for the hardware conponent.

4. The net Hod "of A ai m 1 wherei n: t he hardware conponent is a bus
architecture selected froma group of bus architectures; and sai d
detecting step includes ‘the step of defgning a set of bus- independent

i nterfaces. 5. The met hod of Cl aim 1 wherein: t he
conput er i GLAINS:X-type workstation; and t he sof tware conponent

i ncludes a PAL which contains specific instructions for communicating with
the hardware cofponeAtmethod of prgvidingrar operating systemdfonaxemptsrhaving

the comput gr DaSsdor 18V8hfyInY ot fiddHant Rl ueaBhE% AeRBRY BLUIS Sorftédted
to the processor, and a hardware component connected to the processor, the
method comprising the steps of: .
loading into the memory device a base portion of an operating systém,
the base poﬁion having instructions for detecting the hardware component;
detecting the hardware component; and
loading a software component that is specifically associated with the

hardware component.

2. The method of Claim 1 wherein said detecting step includes the
steps of: . | o

leaving a trace in the memory device, the trace being associated with the
software component; and

the base portion retrieving the trace.

3. The method of Claim 1 wherein said detecting step includes the

step of the base portion testing the computer for the hardware component.

4. The method of Claim 1 wherein:

the hardware component is a bus architecture selected from a group of
bus architectures; and |
| said detecting step includes the step of defining a set of bus-

independent interfaces.



~and the trace is left by the firmare. 7. The net hod of

Cl aim2 wherern: the conputer is a UNI X-type workstation; and

t he sof ncl udes a PAL which contains specific instructions

for mammﬂwr ﬂhe har dwar e corrponent 8. The net hod of
m3 Wwhetr eitn: W s he hardware conp Is a bus architecture

sel ect ed froma group of bus architectures; and sai d detecting step

i ncl udes the step of defining a set of bus- i ndependent interfaces.

9. The met hod ¢ onstructed froma plurality

of files each assom at erEig ?né@%‘bﬁbf‘ﬁﬁ ?ﬁgh%%#gonent 10. The

met hod of Claim &hahmrapnter is a UNIWetyptenmﬂetatnenaamml X-type workstati on
“having a kernel; ﬁ the interfaces %re naBBid ﬁddresses in the
ker nel . e software component includes whlc contains specific

instructions for communicating with the hardware component.

6. The method of Claim 2 wherein:

the computer has firmware for seeking and loading an operating system;
and , |

the trace is left by ?he firmware.

7. The method of Claim 2 wherein:
the computer is a UNIX-type workstation; and
the software component includes a PAL which contains spec:fic

instructions for communicating with the hardware component.

8. The method of Claim 3 wherein:

the hardware component is a bus architecture selected from a group of
bus architectures; and

said “detecting step includes the step of defining a set of bus-

independent interfaces.

o. The method of Claim 7 wherein the PAL is constructed from a

plurality of files each associated with the hardware component.

'10. The method of Claim 8 wherein: -
the computer is a UNIX-type workstation having a kernel; and

the interfaces are mapped to addresses in the kernel.



A nmet hod of providing support for a hardware conponent
con umwnl”ﬂrmnt system the conputer system having a nenory device
and king and | oading an operating system the nethod
conpri si ng te Steps of: | eavi ng a trace in the nmenory device by the
firmvare, the trace being associatedw th the hardware conponent;

| oading into the nenory device of t corrputer system a base portion of an
operating system the base portion having instructions for retrieving the

trace; Feqri el RhefHiR (A pR ovn@ﬂ’% supp ort GBf aghammaiewé&nﬁeﬁaﬁeent

that is specifically-associated wth ace . The nethod of
Cl ai m 11 ednmnexitad to a couiputeosystam, stt,zetcmmpstea sygtamt jnpmng)rakmanncm and

the software co ent in Iude a PAL whi.ch contains s |f|C|nst ucti ons
tor oo e\ea?i Cliware fon $68kiA angJhaugAn opardting Sistem, the Metigh of
Adaiml2 ¥ g:] §Rpsi gr:constructed froma plurality of f| I es each

[

associ at ed W t h e hardware conponent.
leaving a trace in the memory-device by the firmware, the trace being

associated with the hardware component;

loading into the memory device of the computer system a base portion
of an operating system, the base porfion having instructions for retrieving the
trace; |

retrieving the trace; and _

loading a software component that is specifically associated with the

trace.

12. The method of Claim 11 wherein:
the computer system is a UNIX-type workstation; and
the software component includes a PAL which contains specific

instructions for communicating with the hardware component.

13. "“The method of Claim 12 wherein the PAL is constructed from a

plurality of files each associated with the hardware component.



- A nethod of providing support for a conputer system having

one or I ctures, the conputer system having a nenory device
and fi Mﬁmfﬂﬂﬂ"ﬂgﬂmg and Ioadl ng an operating system the nethod
conprising the dteps ® | oading into the nmenory device a base
portion of an operating system the baslg portion having instructions for
testing for the presence of the hardwa conponent ; testing for the
har dwar e conponent using a set of bus-independent interfaces; and

| oadi ng a softwdde cénpetbod dﬂplbvidingpeppélrtdai'hy:omner svetérmﬁah'lrb@ene
har dware co The met hod of Cl aim 14 wherein:

corr}:)u'sj er i gn‘& r‘%'sc 9W'mkﬁéatth8r9°we" system %évgfcﬁ ?\Kﬁ?@%ﬁrﬁﬁ!ﬂ'@@nd )
Lhe har dwaf Wt f6F s6aing! ditd RS of dRLbinG sy S, tHe BT cofpriéing " |

t he conput the steps okl X—type wor kst ati on having a kernel; and t he
I nterfaces are {ra%?e %ddresses I.n the kernel.
oading lnto the memory device a base portion of an operating system,
the base portion having instructions for testing for the presence of the hardware
component;
testing for the hardware component using a set of bus-independent
interfaces; and |

loading a software component that is specifically associated with the
hardware component.

15. The method of Claim 14 wherein:
the computer is a UNIX-type workstation; and
the software component includes ‘a PAL which contains specific

instructions for communicating -with the hardware component.

16. The method of Claim 14 wherein:
the computer is a UNIX-type workstation having a kernel; and

the interfaces are mapped to addresses in the kernel.



