DEVI CE DRI VER CONFI GURATI ON I nventors: Gordon W G fford, Jr.;
Randak|l K. Maxwel|l 5 FIELD OF THE | NVENTI ON: The present inventio
broadly - relates to distributed conputing environnents.
Specifically, the present invention relates to the configuration of

METHOD, SYSTEM AND COMPUTER READABLE STORAGE MEDI UM FOR AUTOVATI (]
n

conmput er components in a conputer netmnrk re spec) |caIIy t he
present 10 i nVevtiHOD,SYSTEMANICOMPHFER REAQ
i denti ficati oMEITUMEORARTOMAFEG BEVWICEDRIYER CB OZ THE

| NVENTI ON:  Conput er networks ofte C i prent contai ni ng
different 15 corrpoh@ﬁ‘lf% ﬁgﬁdspm%?&%[gfb%ﬁ%tcause of the

speci fic3function of the i ndi vidual conputer, vendor source or age
of the corrponent oR. at whi ch the conponent was updat ed.
As a result, Oﬁ K |nt erface card (NIC) used to connect the

conputer to the 4 Vg?éskﬂn Of eftbndblohdBr. SelftésOrn nisghitet cooPWBERhi ne. One
of the tasks of a ne k adm nistrator is to update various

sof tware used, Qbmichte Sfciftaly\heé Kresentrinenidn n@t%péh%?@?ﬁglj" PO em sof t war e
and specific application software. Oten, in _Er er to JLpdate the
sof tware on agnguteetaniponeats inca popbter NEt{ORfe Mere irsPiRcela ISP S r at or  nust

nodi fy system and protocol files store {1 &fack0 specify
the networ k dhvensier relaiss torangpaHicsgiettion pid ‘gef‘%égat‘(’“ﬁf[ffé N ariver and

characteristics of the NIC. These characteristics often include
resource al | 6&4%i on

BACKGROUND OF THE ]NVI:ZNTION:
Computer networks often incorporate equipment containing different
15 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. Asa result, tt}e 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
20 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

25 ofthe PC such as input/output ("I/'O™) addresses, memory mapping, direct memory
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25 of the PC such as input/output ("1/QO') addresses, nenory mapping,
direct nmenory.-1 access ("DMA") channels, and interrupt assignnent

I n modem PC designs, these resources are dynam cally allocated by

t he basic input output system ("BIOS") of the PCin such a fashio
as to elimnate conflicts. Hard encoding this information in the
system and protocol initialization files is inconpatible with thes
dynam ¢ 5 al hosstban")skaanhandisterniprestignamentsa &anodem Be¢ssigithi§e an updat e
operating systemacross an entire conputer network %,tge

confi gur at i oresauicsserg dynasésaliy|afjocpertby e daf e IHER Wy HOP L is to use

di fferent magnetic floppy disks ("bopt ppi es"). ort the
various conff ﬁ?&tsi’cﬂﬁ?‘sﬁ‘ﬂ‘ra&wh%%"t" CtSn%{a%ﬁ%??m aﬁ'a&%g%lldglgnent is a

| ar gel y manual rocess. 10.E e e migost NI C s
is a uni que el sgswénc%legré’mc‘ggﬁ%?%ﬁqg%s lfqnl\c/tlﬁ '3lgléa‘§l<{ﬂ%§§dy?{1at conpl i es
~with an gstap] I}%‘E’m loying biSupb#d cpdslihgsset xtdsel be used to
i denti fy§t heml(\)llk% uréaﬁg‘%nﬁ%%%g%f%l}r gti gn proggesgéﬁ However, access
to this infopdeatid Gdinpaad depwoikiithé foefidoftdn tte Geaslg because threcopmob| emat i .
Low | evel program access to this information normally requires
det ai | ed knoplagideje tohie differdntrsaghetic Sopay disks €q0yfionpips"} tA & PRITEhe Thi s
information is not readily available in the PC indystry and access
_often requir e%iowice@ﬁgiﬂﬁg‘t%?‘tsb?“é'ih?)‘ﬁg"{°ﬂ%ﬁ6f1??@?meﬁf‘?)ﬂ1“% GEEUrs with the
NDI S driver version verification.. The NDI'S driver provided in the
“suite of dri¥8€for a particular NIC are proprietary to the NIC
" provider,, These | S. Qf t s Nid MBLRS medpdataes and t hese
20 updatlgs are di%gnltbér/d?{?u?g% %ﬁgggagﬁgﬁ?ggisg cﬁgnnel s as the
I nternet. An QkGRF("MACT)SEES that complies with an established [EEE standard. This

MAC address could be used to identify the NIC during the configuration process.

However, access to this information early in the boot pfocess can be problematic.

" Low level program access to this information normally requires detailed knowledge

15 of the hardware design of the NIC. This information is not readily available in the

PC industry and access often requires licensing provisions.

Another problem occurs with the NDIS driver version verification. The

NDIS driver provided in the suite of drivers for a particular NIC are proprietary to

the NIC provider. These drivers often go through numerous updates and these

20 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
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version of this driver may not provide the conpatibility required
and thus wverification through testing is needed for proper
confi-guration. One of the problens facing the detection of a w de
variety of NICs is the -2 ™ likelihood of performng an ill egal
operation that will hang the process. There have been significant
efforts by various industry conmttees to egi m natﬁ‘ cgnfl icts by
creating st dikdiboodofpedormiog wdlsgahenerrienshat Wil hapgfaHR 9P WECAN°i nst al | ed
NI C. However, in _sone cases there still j : Lve to using
di rect har daeisaificaedorty FHigLs 'gJ“ftS' GRPEET §Q| %glinae}cggﬂgtg?i pher al
conponents. Unfortunat el k 41 Used NIBK Sowanag]l pitfalls
associ at ed vﬁf?‘l‘i‘gﬁﬁﬁeﬁ“ﬁ"ge:a%?ess |§é§tf&ﬁ§?t vvar{éﬂaccess met hods. Direct
har dwar e acGess, TRLMAAS il N8 iA16 e Eaifect rdwenaccyss artiods/ O space in
undefined regions to detect the presence of hardware r-egisters or
MeNory S§ r ugh kdSnsNedaMpheral tdapbnestp dbtdtimptelyshard pog nugergysgigs However, i f
sonme ot her device resides in these spaces, 10 the response of that
devi ce may hed piffslie hesdad it theluscietdisschhariyee apse sHSs Bftten resul t
in conditions which disrupt the boot proces such | unexpect ed
i nterrupt Orrdwam edcesymethads Bypve aGoEFFEa O mem°ﬁa§‘.sﬂ%s£ Eh %ﬁ%gz 722,

"System and Met hod for Autorr%hfiir Co%’teﬁgwgmm&fmchetmrk

Conput ers, " @5YE{ogeters thepresgice i ¥ determ ning 15 | ocal

service pr O%zgerecijicgf %Hg&ée.oﬂoma] 0K Jikr MR cPrestiediRiEipiceal | ocal

service pro S ored on a server. Cient conputer specific
i nformagg on Sreahe ofthi ddvideeay vk indsraindatlakasenaencdparseediesy a server

‘conputer. The client conputer then

result in conditions which distupt the boot process, such as anunexpected interrupt

s

or hanging the bus signal. y
U.S. patent 5,852,722, "System and Method for Automatic Configuration

of Homé Network Computers," discloses a system and method for determining

15 local service provider information by looking up a directory of local service

providers stored on a server. Client computer specific inf;)rmation is also obtained

from a database and used by a server computer. The client computer then

downloads the local service provider information and configuration information

from the server computer to configure itself and establish connection to the local

20 service provider. However, the '722 patent does not address the issue of network
interface card detection.

Thus, there remains a need for a method and apparatus of rapidly

configuring & network computer network that detects and identifies different NICs

— — T e s
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downl oads the | ocal service provider information and configuration
information fromthe server conputer to configure itself and
establish connection to the |ocal 20 service provider. However, the
722 patent does not address the issue of network interface card
detection. Thus, there remains a need for a nmethod and apparatus of
rapidly configuring a network conputer network that detects and
identifies glinhftgérihingd\idga oferatibishout performng illegal operations.
SUMVARY OF THE | NVENTI ON: The present invention addresses the

probl ens di scussed above by providing 5 a nethod and apparatus for

perform ng device driver configuration and by perform ng automatic
det ecti on afiMMARKHOF THERYRWIGK: i nstalled NICs with a mnimzed

| i kel i hood of perfo%”té&%tﬁx@adk{'ﬁ%%ig&%lpm g{ﬁ{d?%‘jssg&bg@@;p,g@mgd hang the"

det ection proces¥pre ST ied, the present invention

verifies and oads sof t ey PP lad BrveOkonfidueatibl &ad B0 | n one
aspect,sthé’Bﬁgggﬁ%z?ﬁﬁ%ntlgﬁé%rOV|%§§;a neth&% of automatically
configuri ngpteﬁ'o LoBhic@YdA Al ibRdRiton e ineledONIKs iwither f ace car
conpri sing e steps of a) applying at |east one standardi zed access
met hod t o i gehtided Yikeftfood eBdfomdrg anripalepéationthat wadd bangthe | ocat ed on

t he conputer; b) obtaining information in response to(}he

“appl i cat i ondeaktichipecest. Pnda e NEG idsuiEies e FRRMEYSh RS adi ng 15
software appropriate for the network interface card onto the

conput er i nlosds sqfeypre @ppryiat @ ¢ NG i nf or mat i on.

10 In one aspect, the present invention provides a method of automatically
configuring a computer having at least one network inf;'erface card comprising the
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 ¢) loading

15 software appropriate for the network interface card onto the computer in response
to the first information.

In another aspect, the present invention provides a method of automatically
configuring a computer having at lea;t one network interface card comprising the
steps of a) applying at least one standardized access method to identify the

20 network interface card; b) obtaining information in response to the application of
the standardized access method; ¢) applying at least one direct hardware access

method to said computer to identify at least one network interface card located on

the computer; d) obtaining second information in response to the application of the
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I n 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
st andardi zed access nmethod to identify the 20 network interface
card; b) obtaining information in response to the application of
t he standardi zed access nethod; c¢) applying at | east one direct

har dwar e acges BurdwiRlabted mbtodsani 6 loadigsaftvare afpoopiidiertichgtwak | east one
network interface card |ocated on the conputer; d) obtaining second

i nf or mat i onntkdfce @RipA0S!E coroputehie ragypicitetie feentd Bfompaen- | t -4 direct
har dwar e access nethod; and e) | oading software ag}ptro rri ate for the
network i nt er f meeothenpsgech He@rembinyaiAFPrasies o foPBLE € o t he second

i nformation. |n_ another asgecL t eaa{)r esent .i.nvent Lop 4provi desa

conput er s yepfigRmBRothes SAPAUST PG 2 RSt W& " Eoput er havi ng at | east

one network interface card, .t . JorusslNiR =1 Shs@ERAMRY | SiNg: a) a
first ihterPIRETFBIEFEEEY '??gaarr%teﬁa%ggts to con igsure the conputer:; b)

a processor,,coupl | thd tr® nfedR8 o) emdryld@rading cont ai ni ng
instructiontgeﬁoggﬁgg&g{gi‘a&gﬁ&g’gfeﬁ%ohe processo)r; and d) a second
interface fQhiructolMIUHRI d&ehied gy e tpraeskorj atl al) fasewnd: mferface f9for mat i on

bet ween the processor and the other conputer. 10 In yet another
aspect, t hecopimpsierig netwodintirs o iferropian hetweBy HAPISPST 8%d%h| e st orage
medi um for use with conputer apparatus, the nedi umincluding
conput er i ethereamprieons whi ch, when executed by the conputer

appar atl(lfl s a) ag'lpylety angiﬁer Ls%é"‘c?, tthe%ﬂzgent invention provides a computer readable
storage medium for use with computer apparatus, the medium including computer
instructions which, when executed by the computer apparatys: a) apply af least gne
standardized access method to identify at least one network interface card located
on the computer; b) obtain information in response to the application of the
15 standardized access method; and c) load software appropriate for the network
interface card onto the computer in response to the first information. |
In still another aspect, the present invention provides a computer readable
storage medium for use with computer apparatus, the medium inchiding computer
instructions which, when executed by the computer apparatus: a) apply at least one
20 standardized access method to identify the network interface card; b) obtain
information in response to the application of the standardized access method; c)

apply at least one direct hardware access method to said computer to identify at

least one network interface card located on the computer; d) obtain second
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. standardi zed access nethod to identify at |east one network
“interface card located on the conputer; b) obtain information in

“response to the application of the 15 standardi zed access met hod;
and c) load software appropriate for the network interface card
onto the conmputer in response to the first information. In still
anot her aspect, the present invention provides a.conputer readable
st orage nedinksmdtion in v gonyeitd the emplivatinef the givat hatdware agpe MRBYG um i ncl udi ng
conputer instructions which, when executed by the conputer
appar at us: ar)dehlpi}ﬂlsyﬁ\me@E%@teﬁﬁéem”%*‘&ﬁ@&?ﬁf%éﬁ CRBES met hod to
identify the network interface card; b) obtain information in
response t oinTERRONSHP e sesPRddPrBRiofhe st andar di zed access method: c)
apply at | east e direct har NelNed.b@eSBbd Cconmputer. to
i dentify at Ieg)g&ler% resnaé‘?v\%‘?ﬁ%vﬂ@%tggr %@é‘%hﬁgcpgt ed on the
conputer,; d 2k - inbRERANIRE doficled Wil pRESGatybg t he
appl i caPi on}hggaélﬁg&é%?g@?gﬁg}n{a%@e access nethod; and e) | oad
sof tware apphL@efsd ate for the network interface card onto the
conputer in response to the second information. Other features and
benefits of the present invention will be apparent from 5 the

- detailed description of the invention when considered with the
.. acconpanyi n@RIEFREFCREFIONSEF FHE PRAWKRNGS | ON OF THE DRAW NGS: The

present invention will be descrjbed w.th res Raldi cular 10
| enbodi ment's t her®efPresy ETET é’WLge %ﬁeﬁc'l‘be%émﬁa'g%g%otgt e draw ngs in

 which: Fig. | illustrates,a.commutan.nehwetkwhial wiidy be
. aut omat 1%al ISPPEEHT EghﬁrF°ef’of’nd refefe "
| Fig. 1 illustrates a computer network that may be automatically configured

I

by the present invention, Y

Figs. 2A and 2B are flow diagrams showing operative steps of the method

of one embodiment of the present invention; and

fa ' 15 Fig. 3 is a high level block diagram illustrating the major components of a

computer system utilized by an embodiment of the present invention.

T : DETAILED DESCRIPTION:

Directing attention to Fig. 1, a distributed computer network 100
20 connecting a plurality of networked client processing devices, such as computers
102a - 102e and a server computer 104. In a preferred embodiment, the client
' computers 102 are generally desktop computers such as PC's or workstations,

but may include other specialized computers for various applications as well,
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by the present invention; Figs. 2A and 2B are fl ow di agrans show hg
operative steps of the nethod of one enbodi nent of the present

invention; and 1$ Fig. 3 is a high level block diagramillustrati
‘the maj or conponents of a conputer systemutilized by an enbodi
of the present invention. DETAILED DESCRI PTION: Directing attenti

to Fig. 1, a distributed conputer networ, 0 .20 ting a
plurality @fhaetwes padtog b¢mqtefspﬁcﬁ’e§§%‘"|%&ﬁé8? Elggt,cg’gé}gﬁgas conput ens

102a - 102e and a server conputer 1 1) fety ed enmbodi ment, '
" the cli ent 1020am serer epmpEer @ﬂ@b%@é%&’%g%%%%gﬁnput ers such as 5
PC s or workstations, but may includ HEY suSRS Ethéthdt,z€d conputers
for vari ouwmplpllﬁilt%:‘a‘fhi"éﬂ’s"ﬂ&é"‘?/\%'fe ,ogﬁcosucﬁhés orinters, pal ntop '

conputers, scanners or. th i TH6Ghii®h ACRpitasma 102 and
server conﬁ’&?"é?“g’féﬁ“yé’ﬂ‘f‘rlsmaglr‘\”tm|rﬁ)gya N'C, which allows them to

comuni cate with_each B2 Mt @ridr Sepiver 104 grottinerated migred®8 such as
et her nét , “?t%?{%'nd}e?tncﬁ?a%érﬁany ot her suitable topolo or nechani sm

to link COggglt‘%{h§¢f%r%c@to§oﬂﬁﬁwsﬁém 30 in €131 3, ephined wlow132¢ and server ;
conputer 1 are 1lTustrated in greater detail wth reference to
conput er sygé ggﬁ}aﬁ.@&nie&hEdr@uteﬁmayebxpﬂaiiffmt@?@féwfe‘?ﬁ@ efitC cont ai ned I;=
in each conputer may be of a different manufacturer or different e
__.odel s by tn{&eelést@m&smmnhafmtmreﬁ*@sdiffmﬁt@‘?eiﬂéﬁéﬂ?“s@é’vi ce drivers nust

be nmaintained on the conputer to qperate the N ' | ar ge

conput er nedaintinkd onlthe compwiersRIRSTHcEhe yﬂ’tf‘gar%enﬁoaﬂdet%yetilﬂgﬁti fied by its

confi i . . . _
gllJ(l)r & Iegcrll cc?r];lput]e? lrngjy\ﬁrugiquaégrqumﬁed by its configuration of hardware and

software. When a computer is added to the distributed computer system 1(30,

the unique configuration may not be readily ascertainable without disassembly

and inspection of the hardware, and line-by-line examination of the device

drvers stored in memory.
15 For this reason, in one preferred embodiment, a portable medium 105
may be utilized to implement the present invention. A boot floppy or other

commonly used medium may be used upon start up to control the computer 102. i

In an alternative preferred embodiment, the present invention may be
implemented on a server computer 104 connected to the client computers 102.
20 While the auto detection and configuration process of an embodiment of the 2

present invention is easy to use when implemented on a portable medium,

. . . . ver
incorporating the auto detection and configuration process in the se

computer 104 in another embodiment of the invention allows the customization
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software. Wen a conputer is added to the distributed conputer
system 100, the unique configuration may not be readily

ascertai nabl e without disassenbly and inspection of the hardware,
and line-by-line exam nation of the device drivers stored in

menory. 15 a portable
medi um 105 Eﬁ%65%g§3%?ﬂ$§2&m?%ﬂﬁﬂ%ﬂgﬁg%?ﬁ?%gbﬁggggﬁﬁglnventlon A

boot flOppyeﬂamﬁgh@aumrﬁgmmuxnaﬁ%nmdﬁdm&@sy menétsed upon start up
to control the conputer . In an alternative preferred

enbodi ment, iddieneRfiBS esbrﬂ‘ﬁﬁa{n’oﬂ)ﬂn MRYveP&mpliPld AB&HsEE ON a server
conputer 104 connected to the client conputers 102. 20 Wi le the

aut o det ect b&dttieuhd COHTzhiUnPtdcOR e PeRSTRe @t tidids PREAGKH etk of the
present invention is easy to use when inplenmented on a portable

medi ums i NE@NEoiratic s hdl @eitglised, € 126 tiimmizanshted @83burgHs ithe ON pr ocess
in the server conputer 104 in another enbodi nent of the invention
al | ows t he ewsttdrhdadohfiguration prhcesiatigior tge Seaket sefmaran@raggple¢dcat i on
software i nmedi ately subsequently to executing the automatic

det ecti on andbeipedortned.iThatnethod @Esibaisslowhisiddsdrided with wfererant i Ng t he
present invention on a server conputer 104 allows the detection and
confi gur at i cempmgyckassn DOShesed Bles, bnimeadifmetions maysbewndntotaHew thet wor k 5
has low traffic or is not being used, so as to mnimze wasted
resour ces i pregeheinveatasyie be wred wighhgther oprfrdtigeipvateindn pr ocess hangs or

| arge scal e software upgrades need to be perforned. The nethod
descri bed below is described with reference to comonly known

DOS- based files, but nodifications may be nade to all ow the
10 Figs. 2A and 2B illustrate the logical sequence of steps that perform the

automatic detection and identification of installed NIC's, executed by preferred
embodiments of the present invention. For more information about NIC
configuration and standardized access methods, see The Network Interface
Technical Guide by Douglas T. Anderson, incorporated herein by reference in its

15 entirety.

Beginning at step 202, the client computer 102 loads DOS either from
the boot floppy 105 or the server computer 104 via the network connection 108.
Continuing to 204, the client computer 102 loads and executes DETPCIC.SYS
driver. DETPCIC.SYS is a standardized access algorithm known to those

20 skilled in the art and used to detect PCIC bus NICs. The detected PCIC

information is recorded in memory 325 of the client computer 102. Continuing
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
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present invention to be used with other operating systens. 10 Fi gs.
2A and 2B illustrate the | ogical sequence of steps that performthe
automatic detection and identification of installed NIC s, executed
by preferred enbodinents of the present invention. For nore

i nformation_about , Nl rati.on an d zed ess net hods,
see The hbtﬁ%?ugfl 'g &gﬁhb%@cﬁﬁ?%g en%e?% € %?ﬁséﬁg Ander son,

i ncorporat e alnegr%a{mmaﬁ&eex Al ﬁgagﬁls B@s%ﬁ;ohw ¢ REPI i g at

step 202, the client conpute rom the boot

f10PPy 105 GhodifenSELNEE. SOUBSI ud Ofpbhaongtaar k connect i on
e RS PV

108. Continuing to i ent corrpu ads and executes

DETPCI C. SYS 5 #0p{Sk: E)@EREQB&C%\E%A $e %vgﬁeﬁnﬁaé diized rackess al gorithm
known to those 20 skilled in the grt and used to detect PCl C bus

NI Cs. The d%&@i(ﬁ%a?@' terrds N AUTBDEPR. BxE: i§ RcREAGEh o menory 325 of
the client conputer Continuing to step 208, the client

conput er 102/uh@aptﬁe£ﬁ}4n%§r &ep 4149 Odohdrol RtARLES fo st 21PWRSCIE bed by
config.sys. This depends on the configuration of the client -8
conput er 10R1edAtAcEhsECone ik (MAE) & SIFBINIEAOSIER NI LI 1Dire bitRndIOOt 1 0ppy
105 are transferred to RAMdrive A (nmenory 325). This step is
optional if stpsands tbyed usetdQabieroRIdf theSuiddeidelich@ocesdlin MitiPes212, the
client conmputer 102 invokes AUTCDETE. EXE. Autodetection may be

i nvoked i n where aldivabxetadsads rdquir€edting the NTO SénfipédHidnaswde syst ens. | f
AUTODETE. EXE is invoked with the "/unsupported paraneter (step
214), dont r édr addAtthanesdsot bomsdeepwark anywdiet @ag. [Gontrol then continues

to step 216 where the client computer 102 exits control to use manually adjusted
files to finish the configuration process, and no automatic detection of the

installed NIC is possible.

However, if autodetection is supported, control continues to step 218

15 where the client computer 102's file, NICINFO.TXT, a file known to those
skilled in the art to contain network interface card information, is read. Control
then continues to step 220 where the BIOS calls DETPCIC.SYS to detect
peripheral component interface ("PCI") devices. If PCI devices are not found
(step 221), control continues to step 222 where the client computer 102

20 executes well known direct hardware access methods such as low level I/O
modules to detect integrated systems architecture plug and play ("ISA PnP")
network controllers. Tests are also performed here to detect the presence of
devices that use PCIC compatible controllers, and finally for ISA legacy boards.
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Medi a Acc

opti onal

process i
NI C confi
wor k any
client co
finish th
install ed
control c

file, NICNFO TXT, a file knO\é\QrIb :
contai n neraresektojsier Z6PdErs the Xengor IRY B FR on, is read. Control then

conti nues

per i pher al"Si&siipH

not found
client co
nmet hods s
architect
are al so

PClI C conp
However,

(Figure 2

i nf or mat i ormp@eTio? provides e menusplertigfed ST

and the card | Ds are conpared, Si L& @Mue®t Cinformation:
and algi stot(cﬁnslgéeg@cmogp t&es]_g&ls]atstje g%fx%&%tré}&xﬁ e osNb

15

20

ess Controller (MAC) is random zed. Steps 214 and 215 are
steps that may be used to escape out of the autodetection
n i nstances where manual nechani sms require editing the :
guration is to be used 10 for a NIC that cannot be nade to &
ot her way. Control then continues to step 216 where the
nputer 102 exits control to, use mar}g%g_l%&eza justed files to
gloaenf, ifFFCT devicesareipund €rol QR 4° STl t5'°C “detecti on of the I
NI C is possible. However, jf autaq egld IS supported, L
owhtrie ﬂmel@ntcemmtﬁééozzbféd”’im}é% "E}%“e“g‘g"?‘i gé\‘%tggg#?;ut er 102's

Oarli 'Eh%%&d ﬁ%sial'elcgnqu.réa, the art to

to step 2 . a DEFRENC SYS t o det ect
kiAo R Shrsall ks

ace ("PCl") devices. If PCl devices are
i ‘ G QNG Bk (P i), RERG dotinBésepst@228 wher e t he
tl(ﬁ‘f'“’ed(ra'p_ %%%%ceexgcut e(ss g/el known direct hardware access
U‘%Qre%fe deiie! @ViRldetbd@NIOBdIshiBRA tnd waigtraie p fleatdegr at ed syst ens
ure plug and play ("ISA PnP") network controllers. Tests
nekfpraRa. heweed ithe BTGdtectedis omtheliss oRorfan 9ty ces t hat use
atible controllers, and final I¥ for |SA.I ggacy boards. -9
i ICRGH beetefoind €sep 229, dontrhePntimiste P WIEE % Hfes to step 224
B) where the client conputer. 10 ui apganray of NIC
G g oing B2

ere the vendor |Ds

S SRR TSR RS TR o s e s e e B

234 where the driver corresponding to the selected NIC is verified and used.

s

Alternatively, if only a single NIC is found, that NIC driver is used. Continuing ,

to 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.
I}’ the above described sequence of steps is performed by the server
computlgf 104, the server computer 104 may immediately download operating
system :); application software using the appropriate files for the detected NIC,
Fig. 3 is high-level block diagram view of an embodiment of a computer

system having a computer program that causes the computer system to perform

the method of the present invention. The computer system 300 includes a

-10-




5 detected is not referenced by the list (step 227), control
continues to step 228 where the identifier of the detected NICis
di spl ayed and witten to a file and control returns. However, if
" the NIC detected is on the list, if nore than one N C has been
found (step 229), control continues to 230 where the client

conputer 102 provides a nenu_sel ectj.on A e The client conputer
102 then Ipoceiserdphand gemery &0t FETSSHY E%)d’éaglg{)ﬁt%uaﬁlﬁl&se at step 232 and

control continues to step .23 ere. [he dikMecodidngspondi ng to the
sel ect ed NMEOPracesses Prf“i‘“é(ig“éaﬁ‘ci’pﬁusre'(f.omﬁfo?e?natsi vely, if only a single

NICis found, that N C driwver i &4l Measty B3 idres, infpart,st ep 236, the
NI C par arrett‘%‘i"g‘l’%{?féys\‘ﬁw“‘i“ts?‘e“{r‘]ly‘?g"’gfs?"lrg%. At step 238, NETSTART, a

routine which perf Sh @By pRekDE 130NE teysteivéthaet wor k 100, is
execut ed. T Oﬁstapgéali%fgnti nuesyt&g step 240 where the address for

NDI SI NF. DOG, o QB foblly bipRriaigtimSlententsd medfvaieningiyip§ry 325. Cont r ol
then proceeds to step 242 where the boot process continues until

1 0g iNn 0 fJABuSaHoEin 0 HRtbHT 323 Sulres the erctvlably eafie "hin '} he above

descri bed sequence of steps is perfornmed by, the server conputer
104, the sgemtion OoApLy3es mayirkludebankspRSaraE BRPMAERRISad oper at i ng 20

system or application software using the a [eBh8uded | €S fOr the
det ect ed NERAM)Es gell 48 high sopgdgache @%‘1‘39 bfhaavﬁteﬁ?%?@r%ﬁ%?%w of an

embodi ment of a conputer system havi ng, oo GaPdtieds) BsQ9r am t hat
causes theam@&@%ﬁéﬁf‘%8&bnéer oerc%ﬂg)t hg’ met hod Sof t he present

i nvention. The conputer S 3 ILREd I RSN 0 addh display ocessor 330
~and néfor ypguBle “P‘rqge X gggxgégm#h%&%dgﬁt éﬂlﬁkﬁ a single

385. For simplicity, the components shown in Fig. 3 are depicted as being
connected via a single bus 380. However, the components may be connected ,
through one or more data transport means. For example, processor 330 and
memory 325 may be connected via a local microprocessor bus, and the mass
15 storage device 335, network interface card(s) 340, portable storage medivm
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 v;ith a magnetic disk drive or an optical disk drive, is a non-volatile ~
storage deiricgt"br storing data and instructions for use by processor 330. The
20 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

- -11- -




! microprocessor, or may contain a plurality of mcroprocessors for &
~configuring the conmputer systemas a multi-processor system I\/eH’Dry
325, stores, in part, instructions and data for execution by
- processor 330. If the systemof the 5 present invention is wholly or
. partially inplemented in software, including a conputer program
+ - 310, nmenory 325 stores the executable code when in operation.
. Menory  323.40Y) 358 plovitka foadk 5f kerGlydtfacel tnputaiede(s) 26eess menory  ( DRAM
i. as well as high speed cache nenory. The system 300 further includes
- a nass St gtlR@endp-nmed3bypadidt mprties klphaguhersandahea k) 340, i nput
devi ce(s) 355, 10 portable storage nediumdrive(s) 360, a graphics
subsyst emisBFBat@ncr apditopiieipe, s8R 8s 2 mmype, i3Il Py O PHE conponent s
: shown in Fig. 3 are depicted as being _.connected via a single bus
380. Howevisectiontkigys. Mﬁ%mgyﬁﬁ%@dégﬁmﬁgﬁgﬁ‘m@hﬁ%ugh one or nore
- data transport neans. For, exanple, pr ssar .3 menory 325 may
' pe corfnectemputrr systm pfinludes grap rsgbége’sngsﬁg nﬁgfsx’l?%gs‘t Pass 15 st or age
devi ce 335, network interface \ I cpy,orage medi um
drive(s) §%b?ayé¥fg’d§??g‘ﬂ$eégyat§b§6§§f %((asﬁ%yg%%r?arye&b%ﬁ?o%ne?:t ed via one or

nore | npl&h/eoutt a%fétdisfglé/(f%e,?‘ﬁ?ﬁémsmﬁlﬁﬁﬁé){hmabﬁgyﬁseﬁﬁ%’ which is

typically |r%'| enmen a magnetic disk drive or an optical disk

coodrive, 1S ;3. 00RmVAL Sl prote AWEHhidMbsgstent 170 regties tergaldat a and
( instructions for use by processor 330. The 20 nethod of the present

I invention ,ad §ephidRhidRatdh aidetbotsses fe bfssion fog@Gput Peksplabl e st or age
j .mediumdrive 360 operates in conjunction with a _oor}ab&re

non- viol at i3k Additiorliygibe syseln 309 mag inclhdepytoat deviesp i FFEReS B ot her
.conput er-readabl e medium to inpyt and t pu ata and code to and
fromthe cutblapaput derisesnpludpepeakprs prpters, and RNR e BBhe

|

ir contained in the computer system 300 are those typically found in general

i

; purpose computer systems, and are intended to represent a broad category of
‘ ' such computer components that are well known in the art.

| < 15 While this invention has been described in conjunction with the specific g
’ | - 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 1
% . i

and not limiting. Varf'éus changes may be made without departing from the

O/

20 spirit and scope of this invention.

i Ty g e o«




-11 device(s) 355 provide a portion of a user interface. |nput

devi ce(s) 355 may include an al pha-nuneric keypad for inputting.

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 display textual and graphical information, the 5 conputer system
300 includes graphics subsystem 370 and di splay 385. Display 385
may i ncl udeCbAME hode ray tube (CRT) display, liquid crystal display
(LCD), other suitable display devices, or neans for displaying, ‘
t hat enabl e¥hetiydawediSo  jnteract with the computer program G aphi cs
subsystem 370 recei ves textual and graphical information and
processes the information for output to display 10 385.

Addi ti ogal ly, the S?Aﬁﬁe‘ﬂﬁh 300 B ally Bskigifieg Distpurer heéngiatieast 345,

Exanpl es of suitable output devices include speakers, printers, and
the like. The devikGRSfaceed taiprsd thestepdnf conput er system 300 are
those typically found in general purpose conputer s siens, and are
i ntended to repra)esembpl@gtarlm@nca@éajwa‘tﬁf”_"‘%‘hﬁf‘Wt‘f‘ﬁlr‘r’ﬁ%‘i"‘i; conponent s
that are well known in the art. 15 Wiile this invention has been
describad i mwidwtify thoetveskingfhcdte specific enbodi nents outlined
above, it is evident that pany alternati.y : ioflagat i ons and
variati dns are ébpaﬁ%ﬁ?mﬁBmFﬁ%gﬁngﬂ?Ff%ﬁxﬁamgﬁgggﬁt. Accor di ngly,
the preferred %nbodineg&a}%h the invention as set forth above are

i nt ended t o SBEAFEEFAFT Ve ;a. and not limting. Various changes
may be nade wit hout \GaRAL sbveld Toiriae fo2 Guidspivorktinterfage @tope of thi s

i nvention. ‘

8 onto said computer in response to said information.
1 2. The method of claim 1, wherein said step of applying also
2 includes the application of at least one direct hardware access method to said
3 computer to identify said network interface card.
1 3. The method of claim 1, further including the steps of detecting

2 multiple network interface cdrds, and allowing a selection from said multiple

3 interface cards to be configuted.

e

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

2 software is suitable for said computer and said network interface card.

-13 -




-12 r CLAIMS: What is clainmed is: 1 1. A nethod of automatically
configuring a conputer having at least 2 one network interface card
conpr.ising the steps of 3 a) applying at |east one standardi zed
access nmethod to said conputer 4 to identify the network interface

.card; 5 b) obtaining information in response to said application of
-said 6 standardi zed access nethod; and 7 c¢) |oading said software

“appropriate for said network interface card 8 onto said conputer in

response to said information. 1 2. The nmethod of claim1l, wherein

-sai d stgqp of apgl Yi MOnedod 6F adtoinitichll e@siguiig: @ppltérbaingericssf at | east
"one direct hardware access nethod to said 3 conputer to identify

sai d networ knenaiveikfirdeRcecat chmpfisig.theFteps ofet hod of claim 1, further
including the steps of detecting 2 multiple netwgrk interface
cards, and al | ow ng applingladlenst ospstaastized areess WP PHTPE COPUht er f ace
cards to be configted. 1 4. The nethod of claim1, including the
step of 4ver ifigantfy atilqast onegivgrk MerBEsPdar e i s suitable for said

conput er. and said networ k. inter . to Gai 5o st hod of
5 8}1“ Et Im%ﬁr%t u%‘o%m%ﬁfﬁr&%égt aﬁl%g&caﬁo s

automati’cal ly c g vVing at | east
6 standardized access method;
7 c) applying at least one direct access method to identify at least one

8 network interface card if said first information fails to identify said network

9 identification card;

10 d) obtaining second information in response to said application of
11  said direct hardware access method; and
12 €) loading software appropriate for said network interface card onto
13 said computer in response to said second information.

1 ' 6. The method of claim 5, further including the steps of detecting

2 multiple network interface cards, and allowing a selection from said muitiple

3 interface cards to be configured.  ~

i

1 7. The method of claim 5, including the step of verifying that said
2 software is suitable for said computer and said network interface card.
1 8. A server computer system for configuring a client computer

-14-




2 one network interface card conprising the steps of 3 a) applying
at | east one standardi zed access nmethod to said conputer 4 to
identify at |east one network interface card; 5 b) obtaining first
information in response to said application of said 6 standardized
access nmethod; 7 c) applying at |east one direct access nethod to
identify at |l east one 8 network interface card if said first

i nf or nmed i orhafis ak Bast ane nebeork infegfacs gArdy SHEEWE SR FEHTi fi cation card; 10
d) obtaining second information in response to said application of
11 sai B di reewprisivgir dwar e access nmet hod; and 12 e) | oading software
appropriate for said_network inter d camputegtl d conput er
in respbnse to ¥ai d* TEIBHE™ %rfr%cﬁlﬁ“ﬁ%cl%%ﬁs.t&?(:%ﬁg%sg nir%hod of claimb5,
further _incl uditsg tpger?tr;ps of detecting 2 nultiple network
interfate cards”’ and a 10w ng a selection fromsaid nmultiple 3
interfage cardsyto p?'ro&%xfdoﬁﬁﬁd%’haidrribmgryaﬂﬁha'dﬁmmqﬂcﬂ;)f cl ai m 5,
including the step of verifying that said 2 software is suitable
for saig conputgr apenuSitinghobetwmrek by said@robatop sEEpFUCUPIE. A server
conputer systemfor configuring a client conputer -14 2 having at

| east ope nedreddn baidinetoeryfaade card, said server conputer system 3

comprising: 4 a) & 111St | ILerl30e,) o LOSeliakenkests o

10 said client computer, for communicating network interface card configuration
11 information between said client computer and said server computer.

1 S 9. A computer readable storage medium for use with computer

2 apparatus, said medium including computer instructions which, when executed

3 by said computer apparatus:

4 a) apply at least one standardized access method to identify at least
5 one network interface card,

6 b) obtain information in response to said application of said

7 standardized access method; and

8 c) load software appropriate fdr said network interface card onto
9 said computer in response to said information.

1 10. A computer readable storage medium for use with computer

2 apparatus, said medium including computer instructions which, when executed

-15-




5 b) a menory; 6 c) a processor coupled to said nenory and said
first interface; 7 d) instructions to be executed by said processor,
said instructions 8 stored in said nenory; and 9 e) a second _
interface, connecting said server conputer systemto 10 said client
conputer, for communicating network interface card configuration 11
i nformati on between said client conputer and said server conputer. 1
9. A co3rrput gr Edeadabl e storage mediumfor use with conputer 2

appar at'us, Saff WEBEHAPPHMSudi ng conput er instructions which, when
executed 3 by said conputer apparatus: 4 a ply at | east one

st andar di zed accagss r?BﬁEStdeﬁstoon g‘@’}‘ilf“id’fzﬁ’f{ Sy %%{'@{é o !vfie%‘r%at Etwor k
interface card: b) qbtain information in response to said

appl i cgtci on%{(;)efnefc}&golrkcil)me acgtc%lrﬁ’dar di zed access method; and g c) |oad
sof t warge approprj,ate e.sal.d network interface.card.onfo 9 said
conput e6$ in respic?nse ({b%{nsfg;ﬁ f|rn gornﬁnafef%)ﬁs.e 9 Sy PP }fatéoélr%lsjl%r r eadabl e

st or age; nedi f Lhdy. computer 2 apparatus, said nedium
i ncl udi ng cgﬁﬁp%tdggd%&?é%%%ﬁons whi ch, when executed -15 3 by said

comput g apparatys: pg) «ARR ofe Bhect KA Al 5 1ANIAL g 2. acceSS

nmethod to identify at 1east one network interface card;
9 network interface card if said first information fails to identify said network
10 identification card;
11- d) obtain second information in response to said application of said
12 direct hardware access method; and
13 €) load software appropriate for said network interface card onto
14 said computer in response to said second information.
1 11. A method of automatically configuring a computer having at least one
2 network interface card, comprising:
3 applying at least one standardized access method to said computer to
4 identify at least one network interface card;
5 obtaining information in response to said application of said standardized
6 access method;
7 randomizing a Media Access Controller (MAC) address of said network
8 interface card if said computer does not support automatic detection of said
9 network interface card; and

-16-



6 b) obtain first information in response to said application of
said 7 standardized access nethod; 8 c) apply at |east one direct
access nethod to identify at | east one 9 network interface card if
said first information fails to identify said network 10
identification card; 11 d) obtain second information in response to
said application of said 12 direct hardware access nethod; and 13
e) |load software appropriate for said network interface card onto
14 sai d'%onput er o “%S@E}Si‘fﬁé@r‘tpb‘a%glféal‘é%‘ﬂﬁlﬁifﬁ%@@r%tdﬂ@rsaid1 11. A
met hod Qf automatically configuring a conputer having at |east one
2 network i APBFFLCE OB Lot iifprmgtions ifa ikl wpmRyitest doee a8rPOIne
standardj zed access nethod to said conputer to 4 identify at | east
one neta\}\%’r 14 %t e&%%&%‘%fé"r‘ ‘,‘et‘ﬁorgﬂ‘feéﬁa?ﬁcﬁ@' i nformation in response to
said application of said standardized 6 access nethod; 7
random zi ng a Medi a Access Controller (MAC) address of said network
8 interface . gardf said.canpyter, does not support automatic
detection o ESaig&@m%gFﬁggwgﬁxt%FW%&%”%QW&; and 10 | oadi ng software

approprj ate Tor siflufheEl 0Lkl L84 hEGGK %rtgceeﬁgrfg%é@atiggﬁ 1 conputer in

response to said infGrmatio Salrd C U ort
aut Oma-tﬁj ¢ 1¥0aﬁli§% ﬁ%t i.k ﬁ'lti@% n&@&rﬂg irQe%achrahl_s iarrétiaeegltfitﬁag %y (s:aél)‘J %plyljﬁg 12. The
met hod of claim 11, turther conprising:

4 step.

1 13. The method of claim 11, further comprising:

2 verifying that said software is suitable for said computer and said

3 network interface card.

1 14. A method of automatically configuring a computer having at least one

2 network interface card, comprising:

3 applying at least one standardized access method to said computer to

4 identify at least one network interface card;

5 obtaining first information in response to said application of standardized

6 access method; randomizing a Media Access Controller (MAC) address of said

7 network interface card if said computer does not support automatic detection of

8 said network interface card;

9 applying at least one direct hardware access method to identify said

10 network interface card if said first information fails to identify said network

-17-



2 all owi ng user selection of said network interface card prior to
said 3 loading step if nultiple network interface cards are
identified by said applying 4 step. 1 13. The nethod of claim 11,
further conprising: 2 verifying that said software is suitable for
said conmputer and said 3 network interface card. 1 14. A nethod of
automatically configuring a conputer having at | east one 2 network
interfage card. conpri.si.ng: 3 applying at. |east qne standardi zed
access alﬁret h (l)rc{ﬁer{a(c)e (?éq) 4d éaégr;%u e {agpo}ltﬁ al?%aiﬂlf fl‘%fg%{‘[ (%IS%%?W‘H e network
interfage c ' taining first information in response to said
application%%%mg%?%gardized 6 access nethod; random zing a Medi a

Access 1C3‘ont roll eBbtz(inM?%Qecoqlg q{fcﬁﬁﬁtiogfin s .oﬁlse Zo Q%ta?@{cbtioin %¥ &Edf a(S:e_ card if

sai d conputer does not support autondtic detection o 8 said

net wor kigi Nt QI {RELIGAL SheesdmaRf: ¥igng at | east one direct hardware
access nethod to identify said 10 network interface card if said

first imformati opadid dofiwdr®appetphhed fof sidhetvdIe InPrhdt cdrli ohidls&é f ace card
and said conputer supports automatic detection of said network 12

interfage casfputctd ePbat B A1 &SRB rhdAbLr Mation in response to said
application of said 14 direct hardware access nethod; and 15

| oadi ng software appropriate for said network interface card onto
said 16 computer in response to said second information

1 15. The method of claim 14, further comprising:

2 allowing user selection of said network card prior to said loading step if
3 multiple network interface cards are identified by said applying step.

1 16. The method of claim 14, further comprising:

2 verifying that said software is suitable for said computer and said

3 network interface card.

1 17. A server computer system for configuring a client computer having at

2 least one network interface card, said server computer system comprising:

3 a first interface for receiving requests to configure said client computer;

4 a memory;

5 a processor coupled to said memory and said first interface;

6 a second interface, connecting said server computer system to said client
7 computer, for communicating network interface card configuration information

8 between said client computer and said server computer; and

-18-



1 15. The method of claim 14, further conprising: 2 allow ng user

sel ection of said network card prior to said |loading step if 3

mul tiple network interface cards are identified by said applying
step. 1 16. The nmethod of claim 14, further conprising: 2 verifying
that said software is suitable for said conputer and said 3 network
interface card. 1 17. A server conputer systemfor configuring a

cli ent oMUt o1 Okt Hne el B8} iucRELIRRndo LBl Apficcar 4, sal d

server conputer system conpris Interface for receiving

requesty t o Nk IS @ HmGlid: eroQPUt €, 4 a nenory; 5 a

processor coupled to said nmenory and said first interface;, 6 a

second jnterf aceappﬁﬁ}%rl@ﬁ:ggt Bk SAlARA YRE FRPRY &ld J¥seMpke Said
client 7 conputer,” for comunicating network interface card

confi gunat i iqkdkyod: TRt bR mefvoPeinRgR csdi d client conputer and said
server conputer; and 9 instructions to be executed by said

processpr, said bhshiigitorRdidn HABPEsE toQhid agiflicdtit® bif suid sla@raddl ser ver
conputer to perform 11 applying at | east one standardi zed access
met hod 140 sabddssGhet@dt conputer 12 to identify at |east one network
interface card; 13 obtaining information in response to said
appl i catsi on of saindbnstisndstedi: 2edss Qoftrelize @EACNE el sdid ndtasrtlom zi ng a
Medi a Access Controller (MAC) address of said network 16 interface
card iflésai dotgtungestdif saitbe@mpuert doguppoipporzautomatirt deectdbeobsid on of sai d

17 network interface card; and

18 loading software appropriate for said network interface card onto said
19 client computer in response to said information if said client computer does

20 support automatic detection of said network interface card.

1 18. A computer readable storage medium for use with computer apparatus,
2 said medium including computer instructions which, when executed by said

3 computer apparatus:

4 apply at least one standardized access method to identify at least one

5 network interface card;

6 obtain information in response to said application of said standardized
7 access method;

8 randomizing a Media Access Controller (MAC) address of said network
9 interface card if said computer does not support automatic detection of said

10 network interface card; and
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17 network interface card; and 18 | oading software appropriate for
said network interface card onto said 19 client conputer in
response to said information if said client conputer does 20
support automatic detection of said network interface card. 1 18. A
conput er readabl e storage nmedium for use with conputer apparatus, 2
sai d nedi um i ncluding conputer instructions which, when executed by

said 3 gonput er @%%t@o},r%%gqréprﬁeF?Argalaa?&&ﬁ%&terfa&gcragéo%rbds%r gdi zed access

met hod to |dent| nt ace card; 6 obtain
i nf or mag,i on f tandar di zed 7
access ﬁéthodﬁbéﬁranggﬁfggﬁg%ggnﬁgal&gﬁﬂgggm%ﬁﬁ%%hﬂ?gr (MAC) address
of said peLMmork 9 interface card if said conputer does not support
automati c detection of said 10 network interface card; and 11 | oad
sof t warg apREeRivh 8t GidfiekvokahcteRetawr k interface card onto said 12
conputer in response to said information if said conputer does
support automatic 13 detection of said network interface card. 1
19. A conmputer readabl e storage nedium for use with conputer
appar atus, 18 saiAtofipddrteadhbiCdtdishe AQdiGRTRUkEWitH ddiplittkCAppaRatss, Whi ch,
when executed by said 3 conputer apparatus: 4 apply at |east one
st andari zedsagiafisfusm in@idi@doiputdr @ tictibng vaich) wiga xeomed by said

3 computer apparatus:

4 apply at least one standardized access method to identify at least one

5 network interface card;

6 obtain first information in response to said application of said

7 standardized access method;

8 randomize a Media Access Controller (MAC) address of said network
9 interface card if said computer does not support automatic detection of said

10 network interface card;

11 apply at least one direct access method to identify at least one network
12 interface card if said first information fails to identify said network identification
13 card and said computer does support automatic detection of said network

14 interface card;

15 obtain second information in response to said application of said direct
16 hardware access method; and

17 load software appropriate for said network interface card onto said

18 computer in response to said second information.
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5 network interface card; 6 obtain first information in response to
said application of said 7 standardi zed access nethod; 8 random ze
a Media Access Controller (MAC) address of said network 9 interface
card if said conputer does not support autonatic detection of said
10 network interface card; 11 apply at |east one direct access
nmethod to identify at |east one network 12 interface card if said
first information fails to identify said network identification 13
card and said conputer does support automatic detection of said
networ k, 14 i,pt er fac rd.. 15,0 I 1.0t i in response
to said’appﬁpbat?%Hﬁ%%ﬂgggg&aﬁig%%&p%%ﬁﬁggl%ﬁ@gaéﬁgggggnethod; and
17 1 oad, sof el EpEPREQBId iRtk fact Qgssal d network interface card onto
said 18 conputer I n response to said second information. 1 20. The
met hod of claim 14, wherein said standardi zed access nethod 2
detects PCIC network interface cards. 1 21. The nethod of claim 14,

wher ei iy sai d;di r @gd mORadakiR RCHRSSN SRE BRH ndd@GE 8&EsS nlefbu Net wor k
interface cards. ABSTRACT A nethod, system and conputer readable

medi um4 or petkQIvA Rgvak inefadelcards.det ecti on and identification of
installed NICs with a mnimzed |ikelihood of performng an illegal

operation that would hang the detection process. Once the
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NICis identified, software appropriate for the NIC may be | oaded.
Automatic detection and identification of NICs may be perforned by
inserting a portable nediumsuch as a floppy disk in a target
conput er and executing a detection programupon startup, or a
server conputer may be used which executes a programto detect and
identify NICs installed in conputers connected to the server via a
net wor k connecti on.

ABSTRACT

A method, system and computer readable medium for performing automatic

detection and identification of installed NICs with a minimized likelihood of
performing an illegal operation that would hang the detection process. Once the
NIC is identified, software appropriate for the NIC may be loaded. Automatic
detection and identification of NICs may be performed by inserting a portable
medium such as a floppy disk in a target computer and executing a detection
program upon startup, or a server computer may be used which executes a
program to detect and identify NICs installed in computers connected to the

server via a network connection.
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