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The present invention broadly relates to distributed conputing
environments. Specifically, the present invention relates to the
configuration of conputer conmponents in a conputer network. Mre
specifically, the present 5 invention relates to automatic detection and
identification of network interface cards. BACKGROUND OF THE | NVENTI ON
Comput er networ ks often incorporate equi pfrent containing different 10
conponents. Conponents may di ffer because of the specific function of the
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I's inconpatible with these dynam c 25 allocation standards. In the case of
depl oyi ng an updat ed operating system across WO 01/ 10073 PCT/ US00/ 40525

BACKGROUND OF THE INVENTION -
Computer networks often incorporate equipment containing different
10 components. Components may differ because of the specific function of the
individual computer, vendor source or age of the component, or the time at which
the component was updated. As a result, the network interface card (NIC) used to
connect the computer to the network often differs from machine to machine. One
of the tasks of a network administrator is to update various software used on the
15 network, including operating system software and specific application software.
Often, in order to update the software on an individual computer, the network
administrator must modify system and protocol files stored in the computer to
specify the network driver interface specification ("NDIS") driver and
characteristics of the NIC. These characteristics often include resource allocation
20 of the PC such as input/output ("I/O") addresses, memory mapping, direct memory
access ("DMA") channels, and interrupt assignments. In modern PC designs, these
resources are dynamically allocated by the basic input output system ("BIOS") of
the PC in such a fashion as to eliminate conflicts. Hard encoding this information
in the system and protocol initialization files is incompatible with these dynamic

25 allocation standards. In the case of deploying an updated operating system across



2 an entire conputer network, the configuration time is costlv. b se the
conmon ﬁWEUHﬂgg3is to use different magnetic floppy disksa%mﬁﬁ%ﬁ&g%

fl oppi es") to support the various configurations throughout the network,
and deploynent is a largely manual process. 5 Enbedded in the firmware of
nmost NIC s is a unique nedia access controller ("MAC') address that
conplies with an established | EEE standard. This MAC address coul d be used
to identify the NIC during the configuration process. However, access to
this information early in the boot proceif can be problematic. Low |evel
program access to this information normal1y requires detail ed know edge 10
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the NIC provider. These drivers often go through numerous updates and these
15 updates are distributed via such diverse channels as the Internet. An older or newer
version of this driver may not provide the compatibility required and thus
verification through testing is needed for proper configuration.
One of the problems facing the detection of a wide variety of NIC's is the
likelihood of performing an illegal operation that will hang the process. There have
20 been significant efforts by various industry committees to eliminate conflicts by
creating standardized access methods for identifying an installed NIC. However,
in some cases there still is no alternative to using direct hardware access methods
to detect installed peripheral components. Unfortunately, there are numerous risks
and pitfalls associated with the use of direct hardware access methods. Direct
25 hardware access methods involve accesses to memory and /O space in undefined
regions to detect the presence of hardware registers or memory structures on aNIC -

that specific to that device. However, if some other device resides in these spaces,

the response of that device may be indeterminate. Indeterminate responses often



WO 01/ 10073 PCT/|]S00/ 40525 3 result in conditions which @i-§hiseéadshe boot
process, WoH18Y3,, unexpected interrupt or hanging the bus signal. US
patent 5,852,722, "System and Method for Automatic Configuration of Hone
Net wor k Conputers,” discloses a system and net hogd:f:or determning 5 |oca
service provider information by |ooking up a directory of |ocal service
providers stored on a server. Cient conputer specific information is also
obtained from a database and used by a server conputer. The client
conputer then downloads the |ocal service provider information and
configuration information fromthe server conputer to configure itself and
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Thus, there regphalgif thedds §ighala met hod and apparatus of rapidly
configuring a network conputer network that detects and identifies
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interface card detection.

Thus, there remains a need for a method and apparatus of rapidly
configuring a network computer network that detects and identifies different NICs
without performing illegal operations.

15
SUMMARY OF THE INVENTION
- The present invention addresses the problems discussed above by providing
a method and apparatus for performing device driver configuration and by
performing automatic detection and identification of installed NICs with a
20 - minimized likelihood of performing an illegal operation that would hang the
detection process. Once the NIC is identified, the present invention verifies and
loads software appropriate for the NIC.

In one aspect, the present invention provides a method of automatically
configuring a computer having at least one network interface card comprising the

25 steps of; a) applying at least one standardized access method to identify at least one
network interface card located on the computer; b) obtaining information in
response to the application of the standardized access method; and c) loading

software appropriate for the network interface card onto the computer in response



software appropriate for the network interface card onto the conputer in
r esponse WEDIPATBO073 PCT/ US00/ 40525 4 to the first infoPFRfUSBHI05IL

anot her aspect, the present invention provides a nethod of automatically
configuring a conputer having at |east one network interface card
conprising the steps of. a) applying at | east one standardi zed access
nmethod to identify the 5 network interface card; b) obtaining information
in response to the application of the standardi zed access nethod; c)

appl ying at |east one direct hardware access nethod to said computer to
identify at |east one network interface 4ard located on the conputer; d)
obt ai ni ng second information in response to the application ofthe direct
har dwar e access thedirsionformatiore) | oadi ng software appropriate for the network

10 interface card Qnto.th cgmter I N res. . e i.pformtion.
I n anot her aspect, ?? ﬁ%m%?'rég%e S RIERT ﬁg‘r’\&%}eggfog'g}seg%Hé%%uﬁ%g&%?fgf@% for '
confi guring ageifipiing AtHipaier RRving st ladst bRPsdiwoneinfepfab®tdtd icoinpfifimethecar d,
the conputer systemconprising: a) a first interface for receiving
requests to ceteps gfir® applyingoatpleast rone sfandajsizsd cascess raethed del ideptifinthef i rst -
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anot her aspect, the present invention provides a conputer readable storage

medi um f or us@ethiodrto saidisampntes ppidentify et leash enemetiwark intesfacricand losatedoner 20 .
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to the application of the standardi zed access nethod; and c) |oad software

appr opr ildt e f interface candtonte the domputer icrespansel taothe seqand informatiosr i n response.
to the first informatio 25 In,.still another asp resent .i nvention

. ct, the
provi des a conpute ?’é%fgﬁrb?se?eas hgrpégsgnw&?rﬁwpfp(g?wggsed metgro%@f"e@r
appar at us, t hgordfRahHENahomhkt 8bmputeP WRVhE at least one network interface card, the

- computer system comprising: a) a first interface for receiving requests to configure
the computer; b) a processor coupled to the first interface; c) a memory containing
15 instructions to be executed by the processor; and d) a second interface for
communicating network interface card information between the processor and the
other computer.

In yet another aspect, the present invention provides a computer readable
storage medium for use with computer apparatus, the medium including computer
20 instructions which, when executed by the computer apparatus: a) apply at least one
standardized acéess method to identify at least one network interface card located
on the computer; b) obtain information in response to the application of the
standardized access method; and c¢) load software appropriate for the network

interface card onto the computer in response to the first information.
25 In still another aspect, the present invention provides a computer readable
storage medium for use with computer apparatus, the medium including computer
instructions which, when executed by the computer apparatus: a) apply at least one

standardized access method to identify the network interface card; b) obtain



instructigns whi.ch, when executed by the conputer apparat Upergsodibaly at
| east one sfan&ardi zed access nethod to identify the network interface
card; b) obtain WO 01/10073 PCTIUSOO 40525 5 information in response to
the application of the standardi zed access nethod;:c) apply at |east one
di rect hardware access nethod to said conputer to identify at |east one
network interface card | ocated on the conputer; d) obtain second
information in response to the application of the.direct hardware access
method; 5 and e) |oad software appropriate for the network interface card
onto the conputer in response to the second information. O her features
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be described with respect to particular enbodinents thereof, and reference
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Figs. 2A and 2B are agrans operati ve steps of

one enbodsnent aff &)1 sPRSARIHpptdpriRY fof the rkfWorkiigterfacel cardPoritb et doyfikerb! ock
diagramillustrating the major conponents of a conputer systemutilized by
an enbodi ment frespeasetodbe pacondindermiation. 20 DETAI LED DESCRI PTI ON Directi ng

attention to Fig. 1,,a distributed co ter network. 100....connect| a
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computers 102 are generally desktop conputers such as PC s or vﬁrk@ ations,
but drawings.

10
BRIEF DESCRIPTION OF THE DRAWINGS -
The present invention will be described with respect to particular
embodiments thereof, and reference will be made to the drawings in which:
Fig. 1 illustrates a computer network that may be automatically configured
15 by the present invention;
Figs. 2A and 2B are flow diagrams showing operative steps of the method
of one embodiment of the present invention; and '
Fig. 3 is a high level block diagram illustrating the major components of a
computer system utilized by an embodiment of the present invention.
20
DETAILED DESCRIPTION
Directing attention to Fig. 1, a distributed computer network 100
connecting a plurality of networked client processing devices, such as computers
102a - 102e and a server computer 104. In a preferred embodiment, the client
25 computers 102 are generally desktop computers such as PC's or workstations, but
may include other specialized computers for various applications as well, such as
printers, palmtop computers, scanners or the like. The client computers 102 and

server computer 104 each contain a NIC, which allows them to communicate with



may include other specialized conputers for various applications as well,
such as W&0IA0®Bs, pal ntop conmputers, scanners or the |i kBETAREY %Nt
conputers 102 and server conputer 1 04 each contain a NIC, which allows
themto communicate with WO 01/ 10073 PCT/ USOQ 40525 6 each other via a

net wor k connection 108 such as ethernet, token ring, or any other suitable
topol ogy or nmechanismto link conputers in a network. Cient conputer 102
and server conputer 104 are illustrated in greater detail with reference to
conputer system 300 in Fig. 3, explained below. The NIC contained in each 5
conputer may be of a different manuf act W er or different nodels by the sane

manuf acturer, thus different device drivers nust be nmintained on_ the
computer to &pelvather inenegwerk ¢onngetion 198 suchassthernehdolien mng, enany Athefput er

may be uni quel y., i d | £ ' [ ' d ( ftware.
When a conput g%ta}bge tg)géféwg& %F gl%%{%éﬁsg} t@ﬁ ?’?‘6&@%@%&6&%&‘?&;‘5@ ( ,lﬁ he

uni que confi gyoatan@RervRY combulet 108 ack listtsled ie grebrer detail avith tdferviice to

di sassenbly and inspection of the hardware, and |ine-by-line _exam nation
of the devi cecompyter system 368 in Figrednsxplained belaw.s ]?b@a?ggﬁ containgdhdn packf er r ed

enmbodi nent, a portable dium,105 L ' t pr esent
I nvention. A Bg utey Wi}%o?fj %td#gqe@nﬁ%'n%§&gtétgﬁ%é%?#né%ﬁgmu&s% upon -
start up to cefhbfknkdethud difftent déict driversaiusi be mhintiinedldn\the Pormpeerod

enbodi ment, the present invention may be inplenented on a server conputer
104 connect ed operateride NICe in adaigs sompyter @etwarki ¢ash cpmputer snay bstusiguelyn and

fi tion. of dicrent of th ' o0 t
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20 enbodi ment of the invention allows the custom zation of operating
systens ldnhd  agseitainable withgutfdissasemblysnddnspeetion of thashagdwere, and lmedydineng t he-

automati c detecti.on. a identificati Further, inplenenting the
present invenﬂ‘ad?f"%ﬁmaor}gg?geévr’ce%g’%ﬁfk%?d%&gﬁﬁro\/\s the detection and
confi guration proc@spthisrelonP@rone prefetral embodiment vdysottablemedtiimao niags | ow -

traffic or is not being used, so as to mnimze
be utilized to implement the present invention. A boot floppy or other commonly

efit &

used medium may be used upon start up to control the computer 102. In an
15 alternative preferred embodiment, the present invention may be implemented on a
server computer 104 connected to thé client computers 102. While the auto
detection and configuration process of an embodiment of the present invention is
easy to use when implemented on a portable medium, incorporating the auto
detection and configuration process in the server computer 104 in another
20 embodiment of the invention allows the customization of operating systems and
application software immediately subsequent to executing the automatic detection
and identification process_. Further, implementing the present invention on a server
computer 104 allows the detection and configuration process to be performed at
times when the network has low traffic or is not being used, so as to minimize
25 wasted resources in the event that ény configuration process hangs or large scale
software upgrades need to be performed. The method described below is described
with reference to commonly known DOS-based files, but modifications may be

made to allow the present invention to be used with other operating systems.



25 wasted_res es in the event thét"wari'y f"conflguratlon pr gee
| ar ge scaW8°18§(¥7§vx/are upgr ades need to be’ performed. The net hﬁ§ g’escrl bed

bel ow is described wth reference to conmonly known DOS-based files, but
nodi fications may be made to allow the present invention to be used with
ot her operating systens. WO 01/ 10073 PCTNS00/ 40525 7 Figs. 2A and 2B
illustrate the | ogical sequence of steps that performthe automatic
detection and identification of installed N Cs, éxecuted by preferred
enbodi mrents of the present invention. For,nore information about NIC
configuration and standardi zed access net hods, see The Network Interface 5
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connection 108. Continuing to 204, the client conputer 102 | oads and
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al gorithm known t ose in the art .a se t. PCl C bus
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client comput efTediidcal CRAtel BYUDAELI4sOT. SARTRrsd8incbipOratéd h&din bﬁ&@k%n@é inlje? | oads
CEM PC card point enabler if prescribed by config.sys. This depends on the

configuration eftitete client conputer 102. At step 210, the 15 renaining

395) - This step s SseErBimEet per 2hE bERGEs EEnilet RPMBQSHUET R o op
212, the ol i eBhoCagpyyl 35 &0?hd ek aonihiLENAGIE R ndNIR Lbsdcion 108y be

i nvoked in the autoexec.exe fil nost DOS based systens.
AUTOEXEC. EXE | €ontinwing tei204.tthe t:lmt 'cbmpstwppaz fands ap@nmteerDEEPébC SY5) |

control ntinuyes t ' t he Medi ce Cont oII O is

Fandoni ze. st &ters DETFEICS¥S 10 YaisFiniaceere Aor g Riongy o e g

escape out of §hean #4868 1d &te® PLIESHus NICH. ”Pﬁ@dk@@éed"i’@f@nﬂ&?ﬁﬁbn is
mechani snms require editing the NIC configuration is to be wused for a NIC

t hat cannot be recsededtin memocy 32y obtheeliemapmp@ent 021 Cohtimuing to step 208, the
client computer 102 loads OEM PC card point enabler if prescribed by config.sys.

This depends on the configuration of the client computer 102. At step 210, the

15 remaining contents of the boot floppy 105 are transferred to RAM drive A (memory

325). This step is optional if the server embodiment is utilized. At step 212, the

client computer 102 invokes AUTOEXEC.EXE. Autodetection may be invoked

in the autoexec.exe file of most DOS based systems. If AUTOEXEC.EXE is

invoked with the "/unsupported" parameter (step 214), control continues to step

20 215 where the Media Access Controller (MAC) is randomized. Steps 214 and 215

are optional steps that may be used to escape out of the autodetection process in

instances where manual mechanisms require editing the NIC configuration is to be

used for a NIC that cannot be made to work any other way. Control then

continues to step 216 where the client computer 102 exits control to use manually

25 adjusted files to finish the configuration process, and no automatic detection of the
installed NIC is possible.

However, ifautodetection is supported, control continues to step 218 where

the client computer 102's file, NICINFO.TXT, a file known to those skilled in the



continues to step 216 where the client conputer 102 exits use
manual | y WaH1 éfﬂi”ﬂst ed files to finish the configuration prog'%éa& 055
automatic detection of the installed NIC is possible. However,

| faut odetection is supported, control continues to step 218 where t he
client computer 102's file, NICINFO TXT, a file known to those skilled in
the WD 01/ 10073 PCT/ US00/ 40525 8 art to contain network interface card
information, is read. Control then continues to step 220 where the BICS
calls DETPCIC. SYS to detect peripheral gonmponent interface ("PCl")
devices. If PCl devices are not found (step 221), control conti nues to

t 222 wh th | 10. t di
fla(ragvvar e acgéggtﬁg?ﬁglagxgmﬁrggﬁ%%\ﬁa{ Wgﬁ)é%%#@e??d}é\e go? BVYg]éet"e‘gﬂ% P‘f‘ﬁsegr at ed
systems archi {@gbpp20 Whe@ tm;xcm 8alls OB TPCIONSY S 1686168 PeripRéthl nipdhént Tests.

are also perforned here to detect the presence of devices that use PCIC
conpati bl e cinerfask|(8PE]") adewtices. ndfl PEI fd@mceSArel refafopnd dsteps22 1howestesl, i f PCT

d f d, t t 4 th
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using the array of NIC information and list of possib the NIC
det ect ed i s neystanssfazchanectark fiyg ardpldyi (§ISP(Brl1§bn@M>)k cmlml Testsm‘cla}sues to.-

step 228 where the identifi f. the dete d.Nl yed and witten
T 11 Ie andbebTied hate o drtect ths, oespice ot fricty eiuies BEIE RErEblere | ¢

if 15 nore t haghRimersNidd fiafly RAISANQA b&a?&@ﬂ—l@\aa)er i£POL d&fices QRLEMES 10 230
where the client corrputer 102 provi des a nenu selection of NFCs. The client

conmput er 102 cottmhcainaento sthglmﬁijwlmsﬁlemhthbmpuw 162 bwild3@ and
control _continue 234 the driyver co I n

sel ect edNI C ?@ngﬁ\ﬁps%fggﬁﬁ atro RF'% Rrofesd gb‘ftﬁp ﬂefewg eﬁ@é‘ﬁ&f’é NICis
found,. that M{GndichMeIDd %e%ﬁﬁare@oﬂilﬁg‘ﬂie%asr%f 2 CShPmaich addElidloE :
par arret ers are witten to | es. step 238, NETSTART, a routine which

performs st ar pessibledeiCs: |If>’dus NISrdetawt;dnenMcﬂzreno@i byithe bs&ésiap 62[7) c@mﬂ r ol
continues to ggn%gugs4t% Q@Qpeﬁfs : hgre c?e%?ﬁgroéf t[}\xlg) dete’éﬁdm 1 1sp aye anc? the

written to a file and control returns. However, if the NIC detected is on the list, if

15 more than one NIC has been found (step 229), control continues to 230 where the
client computer 102 provides a menu selection of NICs. The client computer 102
then obtains a selection of possible NICs at step 232 and control continues to step
234 where the driver corresponding to the selected NIC is verified and used.
Alternatively, if only a single NIC is found, that NIC driver is used. Continuing to

20 step 236, the NIC parameters are written to files. At step 238, NETSTART, a
routine which performs startup operations for the network 100, is executed.
Control continues to step 240 where the address for NDISINF.DOS is bound to the
network stacks in memory 325. Control then proceeds to step 242 where the boot
process continues until log in to the server computer 104 is achieved.

25 If the above described sequence of steps is performed by the server
computer 104, the server computer 104 may immediately download operating
system or application software using the appropriate files for the detected NIC.

Fig. 3 is high-level block diagram view of an embodiment of a computer
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net wor k .o menory 325. Control then proceeds to ste t he
boot pré&@@@a@ggtinues until |og: in to the server conpute?cféﬁowggiﬁ
achieved. 25 If the above descri bed sequence of steps is perforned by the
server conputer 104, the server conputer 104 may i nmmedi ately downl oad
operating systemor application software using the appropriate files for
the detected NIC. Fig. 3 is high-level block diagramview of an enbodi ment
of a conputer WD 01/10073 PCT/ US00/ 40525 9 system-having a conputer
program that causes the conputer systemtg performthe nethod of the
present invention. The conputer system 300 includes a processor 330 and

325. P : ' ' '
Contaln a pl ur Sy Rayineg et BRORaM e Sl etbpOAF ASFRT RiperimRY
as a 5 mul ti - pretiestelthe prdsaminWetion. y TR Commiter §stem J0Miacludes aiprocessbs ons

and data for execution by processor 330. If the system of the present
i nvention i s waaPryd wmemopsiaS; Rrecessondp@ man cantaing siigle MEFQProgassaryef My a

t 10 ) i
oporat on” NerPhrpHIEIRY e iRopBhARGS foF CoREAHL B orfiffe SN &k
(DRAM as swel | nafiti-pratiessop eRslers.aMMEMOBMRY stokés, Tih pars,yiastauvtidRd afd! datd €or

i ncl udes a mass storage device 335, network interface  card(s) 340, input
devi ce(s) 355, epenutian by psecsssngS3fedf the wstemeplsthe posentinyntiphiic wholluesy st em

370 and a display. 385. ,For si.nplicity. .th onents sh i n_Fi are
depi cted as beipﬂélaﬁ%ﬁw&?ﬁﬁe‘{fﬁg‘)fz‘vgﬁeﬂa?lgdlﬁ%§Q%B&eﬂg\%r\s? %t REM hent s
nmay be connect gghrédthe ULtuBR cRte WheR irfl@ietationd MRSy 378 MLy indtade rREBE €, 15
processor 330 and nenory 325 nay be connected via a | ocal m croprocessor

bus, and the WBamisir acgessi raemay I DRAVINes kel asdriginsnsed sachesyerary,
por bl ot %5 ek tEC B3R oS RS R SRR,

335, which is Gyia($H3ubYinpitdeliess)ys S pyititle fofige Atiuen diviks) 360 VELgraphisd
optical disk drive, is a non-volatile 20 storage device for storing data

and i nstructi osebsystem 350 abg adisplag 385+ Fopeimplipity, theegompnerts shawvipindigri

i nvention al so ate cYepli)c(%edS zt;sotge‘ia'ndg ci:orx]lnggtgf sﬁsaosring e3 Qus :Pzﬂ)r tﬁgxlvgver, the components

may be connected through one or more data transport means. For example,

15 processor 330 and memory 325 may be connected via a local microprocessor bus,

and the mass storage device 335, network interface card(s) 340, portable storage

medium drive(s) 360, and graphics subsystem 370 may be connected via one or

more input/output (I/O) buses. Mass storage device 335, which is typically

- implemented with a magnetic disk drive or an optical disk drive, is a non-volatile

20 storage device for storing data and instructions for use by processor 330. The

method of the present invention also may be stored in processor 330. Portable

storage medium drive 360 operates in conjunction with a portable non-volatile

storage medium, such as a floppy disk, or other computer-readable medium, to

input and output data and code to and from the computer system 300. Input

25 device(s) 355 provide a portion of a user interface. Input device(s) 355 may include

an alpha-numeric keypad for inputting alpha-numeric and other key information, or

a pointing device, such as a mouse, a trackball, stylus or cursor direction keys. In

order to display textual and graphical information, the computer system 300
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conput er-readable nedium to input and output data and code to and from
t he conputer system 300. Input 25 device(s) 355 provide a portion ofa user
interface. Input device(s) 355 may include an al pha nuneric keypad for

i nputting al pha-nuneric and other key information, or a pointing device,
such as a nouse, a trackball, stylus or cursor direction keys. In order to
di spl ay textual and graphical informatiop, the computer system 300 WO

01/ 10073 PCT/ US00/ 40525 10 incl udes graﬁ%ics subsystem 370 and di spl ay

385. Display 385 may include a cathode ray tube (¢ display, .|jquid
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system 300 nmay include gutput devices 345. Exanples of suitable out put

devi ces i ncl udBogrape Saphics josystens 370 reseivestextupland graplugbinformationaidyi ned i n
t he conpug er . . [ ' e o
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i nvention has been described in_conjunction with the specific enbodi nents
out | i ned abovepeakers, printersganckthe likg. Thedpviges contpined pthe computer sisteb30 and -
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be illustrati ‘epraseit dbroadtatgdoiy of sagh cofputercdampbacigethat say whkkindaeinthd hout
departicxnjg fromthe spirit and scope of this invention. W 01/10073
PCTI usod%os2®rt | 1111 1j 11111201ij1 11111 111111 11 L CLAI MS What is

clained is: While this invention has been described in conjunction with the specific

embodiments outlined above, it is evident that many alternatives, modifications and
variations are apparent to those skilled in the art. Accordingly, the preferred
embodiments of the invention as set forth above are intended to be illustrative and
15 not limiting. Various changes may be made without departing from the spirit and

scope of this invention.



1. A net tw‘s ﬁoo%ltomat ically configuring a conputer havi ngp@fnussagssone
network it eri®&t card conprising:the steps of 5 a) applying at |east one
standardi zed access nethod to said conputer to identify the network
interface card; b) obtaining information in response to said application of
said standardi zed access nethod; and c) |oadi ng said software-appropriate

for said network interface card 10 onto said conputer i sai d
information. 2. The nethod of claim1, wherein said j\mtl (“B imjm“ﬁl SO
includes the application of at |east ongjdirect har «iod to

said conputer to identify said network interface card. 3. The nethod of
claim1, further including the steps o&mﬁ%&cti ng nmultiple 15 network
interface cards, and allowing a selectiron fromsaid nmultiple interface
cards to be cwHat pwisifled: The nethod of claim 1, including the step of
verifying that said software is suitable for said conmputer and said
network interfdce cérmethod of antemasically corfisynng iaceampmterohaving,ay leastzononput er

havi ng at |eas . rk i conprising the steps of. a)
applying at le & g‘ﬁﬁ%ﬁ%ﬁ%ﬁ#ﬁ@%@é&%ﬁeﬁfﬁod to said conputer to
identify gt |east opp nehpplyig affesst bae Srafidurdizeddccolimethodi® s‘aidaimcruter

information in response to saird ezégpl ication of said standardized access
net hod; 25 c) tpidestifiighemetverksintesiaee eirdect access method to identify at

| east one network jpterface.card.if said fir I pf Qr. | on il

I dentify said net wob I 8§ g 6&?%?‘?0 a&d r esa§}'83b€°ag%ﬁ'gﬁ%}&@g?ﬁt&oﬁd 0? r#@r mat i on
i n response togaaddidizePhdcedtim@Rodfangaid - -------- ----- WO 01/10073

PCT/ USO0/ 40525 [lilllll - -

) loading said software appropriate for said network interface card
10 onto said computer in response to said information.
2. The method of claim 1, wherein said step of applying also includes the

application of at least one direct hardware access method to said computer to

identify said network interface card.

3. The method of claim 1, further including the steps of detecting multiple
15 network interface cards, and allowing a selection from said multiple interface cards

to be configured.

4, The method of claim 1, including the step of verifying that said software is

suitable for said computer and said network interface card.

5. A method of automatically configuring a computer having at least one
20 network interface card comprising the steps of:
a) applying at least one standardized access method to said computer

to identify at least one network interface card,
b) obtaining first information in response to said application of said
standardized access method,
25 c) applying at least one direct access method to identify at least one
network interface card if said first information fails to identify said network
identification card,;

d) obtaining second information in response to said application of said
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| oadi ng WORIB¥& appropriate for said network interface c 5 Sai d
conputer in response to said second information. 6. The nethod of claim5,
further including the steps of detecting nultiple "5 metwork-interface
cards, and allowing a selection fromsaid multipl ﬁ cards to be
configured. 7. The nethod of claimb5, including t J’m @Iﬂﬂﬂ,mm ng that
said software is suitable for said conputer and sdi dcne face '
card. 8. A server conputer systemfor chflgurl ng a client corrput er having
at least 10 one network interface card, “said server computer system

conprising: a),.a first interface for ,receiving requests to configure said
computer; b) dge%ﬁﬁﬁweesce;wpﬁgg@gr coupl ed to said nenory and said '

first interface; d)yinsigiy s%&%zare iﬁr@ﬁa?é(ﬁﬁ%hﬂ%e@io&ahﬁrf@é@&?@%ﬁo’ said
instructions 15 stored in Said nenory; and e) a second iInterface,
connect i ng sasald sempeter naegnones tossait seeondinfaindtion| i ent conputer, for

comuni cat i ng _net k interface. c onf i gyr at rmation ween
said client c8nput lt"%éPg 3e€‘ Exgplg ‘be SRPEBE‘BW%QH&@E RIS e
storage medi URdyirc Hﬁ&fﬁ@kkﬁdgmuﬁ&ﬁn aeaeafou%n%@wmuﬂ@mﬁ@m daftfg! udi ng .

conputer instructions when exe ut ed sal d conputer apparatus: a)
apply at | easto bmeordigaredar di zed access net hod to identify at Ieast one

Appl i cati on of sai dhe Dl At S, b doE e o SRR oLy d SRR v o

appropriate fgliBf fdr BR4 WthfutbP il fafCferw8fidnfeitace &7 d

8. A server computer system for configuring a client computer having at least

10 one network interfacé card, said server computer system comprising:

a) a first interface for receiving requests to configure said computer;

b) a memory;,

c) a processor coupled to said memory and said first interface;

d) instructions.to be executed by said processor, said instructions
15 stored in said memory; and

€) a second interface, connecting said server computer system to said

client computer, for communicating network interface card configuration
information between said client computer and said server computer.
9. A computer readable storage medium for use with computer apparatus, said
20 medium including computer instructions which, wﬁen executed by said computer
apparatus:
a) apply at least one standardized access method to identify at least one

network interface card;

b) obtain information in response to said application of said
25 standardized access method; and
c) load software appropriate for said network interface card onto said

computer in response to said information.
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Frrrrenr 1mrl ~ 1 ~I I 1.4 1 S 13 10. A conput er r eadab estorage
nedi um for use.w th. corrputer apparatus, said nediumincluding conputer

I nstructions xecut ed by said conputer apparatus: a) apply at
| east one stamﬂwm!{m rret hod to identify at | east one 5 network
i.nterface car t i nformation in response to said application
of said standardized access met hod; c) apply at.:lieast one direct access
method to identify at |east one networkyi nterface card if said first
information fails to identify said networ 10 identification card; d)

obt ai n second g or MLy e iENRORASe hkaR Al ARRKMFA AR b RBh sfd T oC!

har dwar e access et war e appropri net wor k

interface cardnRefiuth indluding @omptited instriictions ihiche when sRéditedies,odatll ¢omipiterat i on.
15

apparatus:
a) apply at least one standardized access method to identify at least one
5 network interface card;
b) obtain first information in response to said application of said

standardized access method;
c) apply at least one direct access method to identify at least one
network interface card if said first information fails to identify said network
10 identification card; |
d) obtain second information in response to said application of said
direct hardware access method, and
e) load software appropriate for said network interface card onto said
computer in response to said second information.
15



