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CROSS- REFERENCE TO RELATED APPLI CATI ONS This application is related to
.application serial nunber 09/219,2S3 entitled "Method and Apparatus for
Qperating System Personslization" filed Decenber 22, 1998. 10 TECHN CAL

FI ELD This invention relates to the field of Conputer Systens. Mre

speci fi caWDyW0/26898 i nvention relates to conputer systens suPpbUSPHEP44h
interface for installation of device drivers The invention provi desvam
apparatus and nethod for entering new device driver information into an

exi sting systemof conputers 1 S which nmake use of various M cﬂmmllmumm"‘"""
W ndowsTM oper ati ng system prograns BACKGROUND ART It is desir d
installing a Personal Conmputer (PC) and nore specifically installing-a-new

rohitecture o Ehe conputer and Y controurat o of dev, ces NAMMMMINI
di spl ay, nouse, sound capabilities, attached canera, storage devi GgggetC.
must be thoroughly undeIBTEEGD AND APIPRAFUSIPOR/NESN (OS) which is to run

the conputer. The OS5 mMEvidE DRI RINRTAIN ATEONBRIAN Of the hardware

devices attached to the conpuyppRATANEYydPEM t tO operate properly. The
comuni cation 25 between a hardware device and the OS is supplied by a

Device_Driver, typi A ) X eated specifically
total%to(or "dr e E—Hevtce, the devt ct drtver—perng connected or
hooked to the OSryd BpSich®on i¢ feldted Y& hppiRatiotesial humbeHpphi6g5Dy the

manuf acturer of the related device V&en a new device is attached to a PC
its device etitied/Metiod and Appastus| fbettperatng Rpstemigrsonalizatign“FHiled 2003 WO

00/ 2680S P /US%Q?/ é?4@§8-2 OS can conmuni cate with the device. The

i nstal | ati on®SM4¥ew devi'ces and their device drivers on existing systens is
excessively error prone and tinme consum ng Accordingly, there is a strong
need to automate the process of device driver installation. 5 For exanple,
durindOinstal l ati on of an OS onlECHNICAh&TEREY ating System software can

only deal wi th hgrdware .devices tha r.e. kno nd avajl able at the tine
the Qperating Sy thgﬁ?‘(ﬁﬁgo'b[ﬁl‘qt?s ‘?HF%BE%&?EOP%% Ssl'f)teﬁlf'ogioéﬁs installing the
Operating SysdcaBaly tREWSEndATENRE & VAP Rer 8eHS BLp Bikg Aiitdrikough sever al
manual steps in or der to configure the new device driver and this only 10
wor ks af t er instellatBpreofdevivg dByers eithe inyebtéampriomisieniin agpardtes ang nagthodnel y
difficult fgﬁr) a Mcrosoft. P .Sésté,mﬁ@user. to understand haw to nmake this
work by read®rg¥HE KT TLELAVIILIRBAL AR NEhat ?ﬁ'Sthr??j%%g_ SHP W hdows 98TM
and Wdows vl diMnticuse N TEA QI MiRisbRAVRaHES Spdr@itoSsyStéinSiroganisnvent i ons

touching on the area

BACKGROUND ART
It is desirable that installing a Personal Computer (PC) and more
specifically installing a new feature on an existing PC be as easy as possible
20 However, the architecture of the computer and its configuration of devices such
as display, mouse, sound capabilities, attached camera, storage devices, etc. must
be thoroughly understood by the Operating System (OS) which is to run the
computer. The OS must be programmed to access all of the hardware devices
attached to the computer in order for it to operate properly. The communication
25 between a hardware device and the OS is supplied by a Device Driver, typically a
software or firmware system created specifically to talk to (or "drive") the
device, the device driver being connected or hooked to the OS. This Device
Driver is typically supplied by the manufacturer of the related device When a

new device is attached to a PC its device driver must be "installed" so that the



15 of Device Drivers including US Patent # 5,319,751 - Device dri vdrAPR 2003
configuration in a conputer system US Patent # 5,555,401 - Self Configuring
devi ce system Patent # 5,723,282 - Virtual Device Registry having a ‘
gl obally unique 20 identifier supplying virtual driver call information to
the requesting program and US Patent # 5,752,032 - Adaptive device driver
usi ng coM{Q #3685 har dwar e sub-el enent identi fier. However RoRNYS3¥2ffese
pat ents address the fundanental issue of providing a useful tool to a user
for inputting new device driver information into 25 a PC in an existing
conputer network so as to permt an existing OS to easily configure itself
to conmunicate with the new device. As nore and nore busi nesses devel op
enterprise wi de conputer systens to support their critical business
applications) these businesses are searching for ~ 7 A PR 2003 W

001 26805 PCT/ US99/ 25448 -3 cost-effective nmethods of adm nistering these
conpany- wi g§ cgy 86 RBnEAR SRS [dBGES €The MBGASHUIZIMHEW dtRtcedRRY teirat el y
four-fifths of the total cost of ownership (TCO of a conputer system
resi des |ndetvh:edadmsm@m%geystandtsmbmwdam@rpfont:had(tlmvput ers) resort to

nore controll ed. man er@ltl éactices 5 an tools to,reduce this TCO
M crosoft FHSYFE&c i tRETH 1B ATPNS 'ie(‘} %a‘ff((,’g‘a £ BRECEYN ni strati on

costs by tghaetdrRgr m¥aligiipdat e and application installation, central
adm ni stration, system|ock down, and easy client replacenent as functions

to refuce TCO H‘hreemanm&ﬁ dufioginsgllation Sant @oMarfiy ¢neOpei@ting Syst¢BVG) TM
whi ch provi des auto d software distribyt 'on 0 and upgar s,, hardware
and sof t waf&"WHb &M BIY %8?1 %&EW’MEW%@'“&% @&#agﬁ?ﬂgﬁa % enot e

di agnost i ceSMR ihe Wm t Wil BT hASRMn de@\oﬁ)bws\mmngv ndows
NTTMA. O Intel's unbrel | a termfor their TCOinitiatives is "Wred for

Managenent the Opratirig' Jystéfimen MtheréWameNlmr@ﬂledss' raustiram thuouglet  of

managenent 15 capabilities f Per sonal . Co s and systens
managenent 53 (f"@m‘éhel\?é'hmﬂ%&to ‘F‘i'ﬁiﬁﬂ%@ggn@ eﬁ‘&?g ‘)r‘é’f‘gtfi“gn?/ﬁye based
capabjg i ti %rﬁymraﬁe ogalahﬁg s@ésantﬁes bé’énqmmedEmeIekeranelgravfﬁmmmnt (PXE) on

clients, hardware sens Bl OS- based capabilities Platinum
Technol ogy'asdMiemsoGdtE s;qtnmiﬁsdrsysndamt@nmm\h twaak@ﬂugwnw byreadingdabe | nt el

LANDesk Conf i ur tion Manager T " M S tem for end- user
organi zat i gkﬂ‘:‘? “Ji°§u‘8%‘§? )(:f’ HY‘I“%‘AY’ F%ﬁéﬁ ﬂ}dlavs‘%/ ¥al | software
on net\/\orquh-ﬁq; It is a PXE server also so it can install the Qperating
System and ot her | ow | evel software, in addition to applications

Pl ati num s Aut oQdwhéergus Engyd Stamesdtatend enssafinventiohSosyling s tier eused by

nost rge e erc%r[g)ses Iodg. to control their PC networks and their 25 TCO
The ws"f@féf {PIFreipcy and the AutoConfigure System (nee LANDesk

Confi guration I ri ts which are
E’F\P@%fe}mt 81583 196G I hakkd JhJeK'/I@or(t%Ha‘%Whnﬂa g@@gﬁﬁp

i ncorporated f y herein’by’reference: " oft Wn 95 Resource Kit"
1995 M cr osyyktemPr ess, 1 7 APR 2003 WO 00/ 26805 PCTI US99I 25448 -4
"M crosoft W ndo&vs% Resource Kit'" f;Lé)98 M.crosaft Press, |SBN 1-57231-644-6
' S Patent # 5,555,401 - Self Configuring device system
Patent # 5,723,282 - Virtual Device Registry having a globally unique
20 identifier supplying virtual driver call information to the requesting program; and
US Patent # 5,752,032 - Adaptive device driver using controller
hardware sub-element identifier.
However none of these patents address the fundamental issue of

providing a useful tool to a user for inputting new device driver information into

to
LN

a PC n an existing computer network so as to permit an existing OS to easily
configure itself to communicate with the new device.
As more and more businesses develop enterprise wide computer systems

to support their critical business applications, these businesses are searching for



"M crosoft WndowsNT Workstation"” Operating System Depl oynent GJFJEA?RZI?%7
M crosoft Corporation. 5 "Intel LANDesk Configuration Manager,

- Admnistrator's Quide, 1997 Intel Corporation. "Guide to Automati ng W ndows
NT Setup” for installing Wndows NT drivers during Wndows NT installation.

There is a need in these systens to enable the user to easj| royj de 10
i nf or mat WEh0%%¢8¢ew devi ces and their drivers so as to m nisprﬁ%éﬁgégﬁ“gm

start-up difficulties due to | oading of the Operating System wi t hout

know edge of the new device and its driver. The present invention is
described belowin terns of its preferred enbodi nent as an adjunct to the
Pl ati num Aut oConfigure System (fornmerly 15 called the Intel LANDesk

Confi guration Manager TM (LCM) system which is now owned by Pl ati num
Technol ogy (the assignee of the present invention) and which was first
publicly shipped as a part of the 1.5 version of the LCM system on Novenber
7, 1997. 20,sSLOIRY nfdthobilof bNMENTEHAY thER cBhpamviddweRinsOThedkcl udes a

met hod for providing device driver code for a newy installed device so as
to permt businesiestriepngnizyeg thel appreyimately foor-88hsrohihe dote! edst of t he devi ce

driver. The nethod.jacl pdes steps of inputti he.device driver code into
a file in SVEGNYR ?Biﬂg? S?WP?‘ﬁEsﬁfsfﬁ"é’ﬁ?@SSH‘tﬁgf‘é‘ag“gﬁa "R3B dent i ficati on,

i nvoki Ng apap@Gaf@VdfGRe EQRPutBR, fiBrt ¢O MK &dntrdliBd wlahhghdnhbAicliddss add- devi ce
tool data representing the unique file identification of the file

cont aidni ngandeotideiredicd thiy FCQ odiegrosofphasieanted o thisepressensge réduce used by t he
G EE U ERTENE- N ERE RN WM S
portion of j{shflafelt caaMl 8min@fatibR, FBEin{ I¥cl ASwRNSMRAsY difeft Uused by
replacement as functions to reduce TCO. Their solution is its System
Management Server (SMS)™, which provides automated software distribution
10 and upgrades, hardware and software inventory of each machine, and remote
control and remote diagnostics SMS is supported in Windows 95™ Windows
98™ and Windows NT™4.0
Intel's umbrella term for their TCO initiatives is “Wired for Management"
("WIM"). The WM Baseline provides a minimum set of management
15 capabilities for Personal Computer (PC) designers and systems management
application vendors. It focuses on hardware/firmware based capabilities such as
remote wake-up, Preboot Execution Environment (PXE) on clients, hardware
sensors, and BIOS-based capabilities Platinum Technology's AutoConfigure™
System (which was originally called Intel's LANDesk Configuration Manager™
20 (LCM) system), is a system for end-user organizations and is designed primarily
to automatically install software on networked PCs . It is a PXE server also so it
can install the Operating System, and other low-level software, in addition to
applications Platinum's AutoConfigure system and Microsoft's SMS systems
are used by most large enterprises today to control their PC networks and their
25 TCO The Windows Operating Systems and the AutoConfigure System (nee
LANDesk Configuration Manager) are described in the following documents

which are incorporated fully herein by reference:

"Microsofit® Windows®95 Resource Kit" 1995 Microsoft Press,



the operating systemand the OS installation files used by the opé‘gﬂyﬂ§2m3
system to include informati on and code obtained fromthe file containing

t he device driver, whereby the operating system can 0se these nodified
answer file and OS 5 installation files to configure itself to comrunicate
wi th the new device using the device driver code. The netho L y

al so incldﬁgog?gﬂ% wherei n the add-device tool) upon being ?ﬁ@éﬁ%ﬁﬁg@gﬁses
a special graphical user interface (GJ ) w ndow to be displayed,
facilitating the device driver data input through the use of this GJ 10

wi ndow. The invention also includes an apparatus having a conputer and
various peripherals arranged to permt an existing operating systemto
configure itself to communicate with device driver code, wherein the
apparatus includes device driver code-and related information stored in a
file having a unique file 15 identification; having an add-device tool
stored in the syst{EfosEH®WinddWIRHS ResHréOdie" MBI 0RIrsoH Pesd, NSBke t he
add-device tool which is configured to permt a user to easily input the
uni que fil e lrd@AlitAitdation for the file containing . the device driver code

and related inf O“@%@g@*@%{‘{%‘g“’é‘% . _orlpsg)gt%%ebr%tepagﬁgw&r file and GS

installation file ing syste Ha\e/]inhg a code 20

nmechani sm V\A’Déﬂlbyﬁ@ﬂt GRiel Y1 dIMeMRRsoRICdrpbatiand OS installation files used
by the operating systemw th code and data for the device driver, whereby

the operating sysiniehleANDess®&nnéigeragior Menagasr Adminisstatoris Gwidemt@fV cate wit h
t he new devi E{g I\%fi ver.. The apparatus is also clainmed containing a graphical
user interfaclt® Oﬁ%ﬁﬁ"f%l) which is used to facilitate the input to the

device driver andddiied® Antofifatihg Mand&ld T SEag" forRRhiliap waingews Nat udes a
conput er program product for B‘Fé'ow ding this same capability which is
enbedded on erive ingrWindawa b einsetauan '~ ? APR 2a03 wo 00on6sos
rcTn~s99n~aas -6 her enbgdi rﬂsnts ﬂef t.he gne ent inven@i on \gl |1 becone
readi |y apparent [Tt ARG FIEseSYSEsIQERatly e User (O PHlY F'8M9Sui ng det ai | ed
descri pyi on, infdiRa@bioh fiew IBWRe P4 (HES BFVESH MoyminliEz&GRAG s@ALE of the
invention by way of illustration of the best node known at this time for

carryi ng out diffiraltienduata lpadingies therQpsratingSystent withowtknoviasighef thend di f f er ent
enbodi nent s som§ of whi.gﬁ? may be described far illustrative purposes, and
gtich tnd iy driveny

several of tHA&Y VL habl e of modification in vari ous obvious

respects, all witipgal redamménﬂenisrdaaartb!aebsuawihttemd)f&@gp&e@édthe present
invention. 10 7 APR 2003 WO 00126805 _ '7 _ BRI EF DESCRI PTI ON OF THE

DRAW NGS PCTeubedimarasanBdiincetn the Platiana Auto&anfigyse Systern iformerar at us and
met hod .Qf the_present .invention wll be ar ept mthe follow ng

descri p} ion lpﬁ?ﬁﬁ%ﬁ&% #@ﬁ?ﬂ‘ @0%"}‘_!3“{&“[0!‘4\% gar réb&é@esﬁftg?‘i vwglcééﬁe.r al

pur pose CompubGToviRA by PP Techib@gy ethé a@@%tﬁeemr@ lﬂ@s!&ﬁtriﬁl/er@%?]@ﬁd ng System
architecture. . Figuré 3 depicts the general interactions of the present

i nventi on Fi guhich wWasi firstumtblialyeshippad exapat af the Gl version dbtheflldeMenystemi ng devi ce

driver on November 7, 1997.

20 ARY OF THE NTI
The present invention includes a method for providing device driver code

for a newly installed device so as to permit an existing operating system to
communicate with the device driver. The method includes steps of inputting the
device driver code into a file in a computer wherein the file has a unique file

25 identification, invoking an add-device tool on the computer, inputting into this
add-device tool data representing the unique file identification of the file
containing the device driver code, a pointer to the answer file used by the

operating system and to the OS installation files used by the operating system;



10 data. Figure 5 illustrates an exenplary GJ w ndow for support df7 aPRr3003
of device driver and other file data. Figure 6 illustrates a flowchart of

. the general operation of the nethod of the current invention. 15 17AP
R 2003 WD 00/ 26805 PCT/ US991 25448 g BEST MODE FOR CARRYI NG QUT THE

| NVENTI ON A nmet hod and apparatus are disclosed for inputting new device
driver i QP89N into a Personal Conputer (PC) in an exi¥<tWyRP2CGoifiut er

network so as to enable the Qperating System (OS) to recogni ze the new

har dware device 5 during installation of the OS and to permt the CSto
automatically install the associated device driver. In the follow ng
description for purposes of explanation, specific data and configurations
are set forth in order to provide a thorough understandi ng of the present

i nvention. However, it will be appar.ent to one skilled in these arts that
the present invention may be practiced without 10 the specific details. In

ot her inst %ﬁlﬁé&cuﬂﬁéig&'@x@%f %%HS%v@B%cﬁ&@h@ﬁ% theanSwen@uRs@el, descri bed
i n di agranmmt i cal lock diagramformin order not to obscure the present

i nventi on trmepeesmgrsyitom aﬁERM @ﬂ:@ﬁ“andxﬁﬁlfeuwdlbgfthmoperummwe A generic
termfor a co ldter [of0) one L{ghgfaphg serlﬁll Qrt di sk drive,
mouse, di sit &gluds Rfpgnationgn 88%‘? ained from{ng, C@Btaf’}"éﬂq EdEYSe requires its
own Controldhbagw%@ifebweeo tng dyReH &Y G& mége\fﬁédlﬁe&ar@% £ a';?a'c)@r A program
t hat enabl es a speci I ece o¥ har dware ('t “device") to comrunicate
with & corrmstaélau@]nﬁfeatm quf@yseh&snifﬁ)‘i)mm&hnkzhtewgﬁl the dewideeicermyinpeheat t ached to

a conputer, |caII the OS cannot recognize the device until the user has
installed éiﬁtﬁ‘c SHY‘?rd')L‘/?fiﬁd the appropriate driver. INF File Vendor specific

INF file for dripmermiRb®ERRIddGRay aWorlqavi@e ét%ifs WherBin T Sdd-@eviceltbbe t hat
provi des Wndows 95/ 98/ NT Setup wth the information required to set up a
devi ce, sualpoadbemglimsikedfcausdsiagpecial graphical user interface (GUI) window to
be displayed, facilitating the device driver data input through the use of this GUI
10 window.

The invention also includes an apparatus having a computer and various
peripherals arranged to permit an existing operating system to configure itself to
communicate with device driver code, wherein the apparatus includes device
driver code and related information stored in a file having a unique file

15 identification; having an add-device tool stored in the system memory; and
having code mechanisms to invoke the add-device tool which is configured to
permit a user to easily input the unique file identification for the file containing
the device driver code and related information and to input a pointer to answer
file and OS installation files used by the operating system; and having a code

20 mechanism which can modify the answer file and OS installation files used by the
operating system with code and data for the device driver, whereby the operating
system can subsequently configure itself to communicate with the new device
driver. The apparatus is also claimed containing a graphical user interface
window (GUT) which is used to facilitate the input to the device driver and OS

25 files information The invention also includes a computer program product for
providing this same capability which is embedded on a computer readable

medium.



~'1 7 APR 2003 WD 001 26805 PCTI US99125448 -9 | ogical configurations for the
device, the nanes of driver files for the device, etc An INF file is 1
typically provided by the device manufacturer INF file format W ndows | I\E:APR 2003
file formats %Oﬂg?sﬁ%ribed in detail 5 in Appendix Cin the Wndows 95/98 .
Resource Kit docu 3 OS Path Directory where the Operating Systemfiles
are |l ocated, generally described in detail in the Wndows 95/98 Resource
Kit docunents 10 Answer file Atext file that typically contai n&CTUS99/25445
pre-defined answers to questions that m ght arise during installation
(installation pronpts). For exanple, a user mght be pronpted to enter a
name, a serial nunber, a preferred | anguage, etc. By pre-typing the answers
to these questions in a text 15 file an adm nistrator can hel p users
install software on PCs in unattended nodg.. Not all software cones with
answer file capabil btﬂi,‘?%m ag_d answer files may be called by other nanmes The
format of an answer fi 8 TRt cefl thy preabmt i)y, Sinpl e, consisting of
t hree conponenf%thé)seﬁﬂieﬂﬁxmﬂ)eééﬁ’ﬁc'f i ng groupl ﬁé‘%wﬁ apmelreddilgqypards) .
keywor ds (corrgsponding to the psr%ﬂ%ttéef(ﬂbzwirtg/agtgipg | g occur enw%man

. . , ; d'desc
application inst aﬁlagﬁi 9esgniied ahlyqhe éhesponses to the reqPEeR.sWhereiniigput ) .
Har dware tree illmkt,‘é\'(ig,(,jgm %%stems) a recB’F‘&‘SPﬁtlﬁamhnribAgs;%g I}Aem)ry of the
current systerrll confi gurafei ﬁ,m%é@sled)vﬁmtttmgt-g]%r}figurati on infornation for
all devices in heivendonlivang, il génctrﬂ of the RegiSt mmghsmwnqciﬁ W ndows
95/ 98/ NT syst%g%e t.ge Regi stry 2 F’h@ddhfferbmseeng(ﬁ %\{bgory of infofmation
about a conputer ¥ ‘Eﬂlfqr@ihm&hﬂi% ose 7'.@ P R 200 Y12eBebich may
PCT/ US99/ 25448hodifib§iSesup .| n W ndons. &51"8arKeTalafaheniail SeLu ls a program
desi gned to gui de the Us PPSRhvin St realep(s g,p‘{v} Fstal ling the %%Pei@ul ar
operati ng SyS@’@rﬁCap‘ﬁjofﬂﬂeEw%%ﬁm zing the ins i ?‘é{t‘ﬁemﬂlh@f‘roﬁmeﬁﬁiﬁ i cul ar
har dwar e and user through t e 'heatign. pre-progranmed configurations, safe
defaults, and 5 various automated hardware detection processes OPERATTNG
ENVI RONMENT The environnent in which the present invention is used
enconpasses the general distributed conputing scene which includes
generally | ocal area networks 10 with hubs, routers, gateways,
tunnel -servers, applications servers, etc. which may be connected to ot her
clients and other networks via the Internet, wherein prograns and data are
made avail abl e by vari ous nenbers of the network for execution and access
by ot her nenbers of the network. The client machines are typically Personal
Computers (PCs). 15 In the preferred enbodi ment, the LANs are conposed of
clients and servers running M crosoft Wndows Operating Systens (95/9%/ NT)
whose operating environnments are generally controlled by either the
M crosoft Systens Managenent Server (SMS) or the Platinum Aut oConfi gure
System



The co [ [ ! & APﬁ)zogg
nputer system of the preferred enbodi nent includes generally the
el ements shown in Figure 1, wherein an exenpl ary general purpose conputer
200 i ncl udes a cabi net 20l which includes a notherboard 203 havi ng thereon
an inputloutput ("1/0") section 205, one or nore central processing units
("CPU'") 207, and a nenory section 209 which may have a flash nenory card
211 rel at gy doneddde |/ O section 205 is connected to a keyboaFcr/@gnsather
simlar general 25 purpose conputer units 225, 21 S, a disk storage unit
223 and a CD-ROM drive unit 217. Alternatively the CO-ROM unit may be
repl aced by a floppy disk drive unit in sone such systens. The CD-ROM drive
unit 217 can read a CD ROM nedi um 219 whi ch typically contains prograns 221
and other data. Logic "1 7 AP R 2003 WD 00/ 26805 PCT/ US99125448 - 11
circuits or other conmponents of these programmed conputers will perform
series of specifically identified operations dictated by conputer prograns
as described nore fully below Fiqure 2 is a general chart show ng the
rel ati onshi p between tBBIEF G OB QF JHE BDRAWENGD] ver s and conput er
har dwar e/ devices. In Figure 2 application prograns 251 interface with an
operating system 253, which in turn communi cates with various device
drivers 255, whi The fafifréPandiddQamtagds@fshe gipatatas dirrmsmod oflthéipt@snt257 whi ch
make up a particular conputer architectural configuration. Wenever a new
devi ce is athyerfianovillthe appargmiali em danialigning deseriptonis whidneral |y a
correspondi ng deyic IV, far J t ded to the device
driver Igsecti on 2&'%ﬁggdh%sgr%ﬁeggtrfé%génﬁ’%g)eg %ﬁ%ﬁpﬁrgy%pcgg‘g)tu?%g system 253 so
that the opepmidupgdionyst em can communi cate with the new piece of hardware.
15 In Wndows based systens, the Wndows Setup program during system
instal |, detect s FignreRadapighy @ gefeval Qperating osteporehitestwipi ch are al r eady
configured on thﬁrcong$$er agp uses IPistjnfOQnation Jo iQstaII drivers and
set Registry ent Migdregepiets he eencral intqractiony 8HNE PRESERLIRYSAUPR ™ o har dwar e
conponent that d%@un‘}q iIBRPRE an' &eh’ﬁﬁrﬂ} BradpBdow ifbeerdéithe RelcRb4t * files
of the Setup 20 program as being a supported device by the OS, then the
user nlst adhkita he device drivers) to the systemhardware tree and Registry.
The present invent.ion provides an auto d assist in nmaking the necessary
entries as effort| 8¢ ggluﬁt&tgﬁﬂ eé‘eﬁg’tl&fﬁng}tﬁl\\véaﬂ*fgﬂf 5HE8°BP£§8%¥ Oanenti onis
an appar at usjRRd qReENRd Jipdr fdlifgaat i ng the addition of a device driver for
a newy installed device for which an existing Operating System nay not be
configured. |n thegpreéduseaeeafiodi-chantof thivgeneral operafPéh 280he BB 26805
PCT/ US991 25448 - 12 general process of the invention is depicted in Figure
3 Referring ®idher nyeRtifendor INF file 305 which contains data and code
for angsabout a newy installed device is identified to an add-device tool
by neans of a graphical user interface (GQJ) 307 Also identified via the
QU 307 are pointers to an OS answer file 5 30land to the OS source path
303. The add-device tool takes these inputs and nodifies the answer file
309 and OS installation files 311 to add the data and code relating to the
new devi ce driver and outputs these files for |ater use by the OGS 10
Graphical User Interface: In the preferred enbodi nent, the add-device tool
has been provided as a separate utility. Referring now to Figure 4 an
exenpl ary graphical user interface (GUI} is shown. This QU is displayed to
t he user when the add-device tool is invoked. The GU shown is |abeled
"Wndows 95 Driver Add Uility - Beta 15 Rel ease only" 401 however in the
preferred enbodi nent the GUI for Wndows 95/98/NT is the sane as that shown
in Figure 4 except the titles at 40l refer as 95/98/NT. In the preferred
enbodi ment the GUI is used in conjunction with the Pl ati num Aut oConfi gure
System as | abeled "Intel LANDesk Configuration Manager" 402. Using the GU
the user has to enter the Vendor INF file name 20 406 in the box |abel ed
"Vendor | NF Filenane" 404, the Wndows Source path 410 in box 408, the
Answer file that is going to be used 414 in box 412 and the nanme of a | og
file (optional} 4 i 8 in box 41 6. The log file 418 is an ordinary text
file which contains the event |og of the program A status bar 422 is shown
to the user about the activity of adding the driver's information,
depending on the 25 user's selection of the Log detail |evel 420 The user
can use the log file at a later stage, to trouble shoot the reason for the
driver not being added in case of the tool's failure to add the drivers to
the OS installation files. User selection is validated for the INF file by
verifying the version section of the file (which is




1 7 AP R 2003 WO 00l 26805 PCT/ US99/ 25448 - 13 descri bed further bel o$i)7 ABRr2003
sel ection of OS path ~s validated for the existence of the directory and
whether it is witeable or not The systemgets all the driver information.
fromthe INf file and updates the Answer file and the CustomInf file in
the source path If the CustomInf file doesn't exist, the tool 5 wll
create omnwoawdeswdds the required sections to it. If the us®CTR&HIILHIPI et ed
the data entry he clicks on the "COK" button 434 and then clicks the close
button 436 If at any point in the process the user is unsure of what to
enter he can click on the "Hel p" button 438 and a separate "help" GJ wll
be di spl ayed indicating general instructions for what nust/can be done for
each entry required. 10 The user can either enter the filenanme, and paths
(as indicated in 406, 410, 414 and 4l or he can use the browse button
426, 428, 430 or 432 to select t he reqU|red flles and directories. If the
user selects any o , . LNERED | i ke the one
shown in Figure 5 Fire ’ endor. I NF File"
SO1 which would Renéth@dﬂeﬂawafam aré dilsclsséh t%Pin%Mﬁﬁk 'nfewtd?ﬁlcé%ﬁ‘i/exd i cked on
the browse button 426 in Fig. 4 opposite to the "Vendor.INF Fil enane" box
(406 in Fi gnfymaspurintan P@tsngal\ﬂbuhmnbre(l’@)srparamm‘g@prrmh@rot:trvewrkb@owse
buttons (428, 430 .or, 4 in FLg.4 the title bar.S0O1 woul d display the
appr opr | st etprenEbiedhs igereiine St (RS rugFotiine e PR PAFERE A Ve s 11
cont ai §i ng Amgdﬁy[hmm@lrdfwo@ah@so g&%@lﬂhwﬁ@rduﬁﬁnma me@leey S 13 to 20
indicate a specific set of files 505 contained in the directory) and can

t hen sel ect asshegatepaevite drivedr Ih m}heeﬁwﬂnwmﬁgrdamr@mn@nnmedbépl ayed in box
SCS. The one el ect ed uI d be displayed in t S03 and if
Chat 1ot heOpTraas; et gaAd oRfe i aftsel Rrthin sFod AR Pt Bt r on 507
and the il gRai lﬁﬁﬂeﬁs@én% VBf'the pRsédt aRh&SH q%\w&e} NEwAPRY ipaial € box in
the GU shown inm Fig.4 f the user is not satisfied wth the file nane
sel ect ed hetcame skiliedkdn (bhmse lgs thag tieghresepumnyentioB@mydedraciged witheutor owse

oper at.i on agai n. f@é g‘RBZQOS VO 00/l 6805 PCT/ US9 /2544? -14  Adding a
dri vert; ' etgils. | |1 QfBeRRIanegs % KRosyR YHEMR AP ProtoOIs e g added t o
the WndOWS ‘shSeh eéscmma\@ﬁag}gmﬁanmaf ciatiediaghfV@rmbiherdePRot® for adding
a driver are the INF file, answer file, OS source path and the output is a
modi fi ed ansbeswré tHegyresentlinkersbn@@necessamly. ati on files. In the preferred 5
enbodi nent the process is depicted in Figure 6 Refernng nowto Figure 6
when the file names and path nanes have been inputted into the add-device

GJ and the T%M%%}CS clicked ( 434 in Fig 4) the add-device tool
of a

begi ns the process ing the driver data to the Wndows Setup files
601. The desi gnat®ernbri ver | NPefinitioni s read 603 and a determ nat| on i s made
as to whether the driver is for 10. wi ndows 95/ or NT 605 is for

nei ther 609, an &rf¥fe message* BEGICLHIN, é& c@‘f@“*&ﬁﬁorf‘ﬁ%"eméﬁ‘étb%s aeX| ts 614 In
the preferr e[ﬂ’l ifb?é}laffﬁ&tt , difled i dnfyuly g&hﬁfunﬂfcaﬂdscﬁn&ﬁ NHOVA ddvick\F file

requires a c Si'gnat ure” key un Ver si on" section. (Note that
the format fibequantly Mquired ies 0w8n sbmvellingsoNwzea dilbed @ defice HavalV ndows 95
Resource Kit docunment which is incorporated fully herein by 15 reference).
The val ue shoul d be one of the follow ng vaI ues; "$CH CAGH", "$W ndows95%"

"$W nd 95%" 20nEor | e, ez i
[ut e 555", Z0pRRhe BRI 4 sy e MRl B

(the "device") to communicate with a computer Operating System (OS).

Although a device may be attached to a computer, typically the OS cannot
recognize the device until the user has installed and configured the appropriate

driver.

to
n

INF File Vendor specific INF file for driver information.
Windows INF file This is a file that provides Windows 95/98/NT

Setup with the information required to set up a device, such as a list of valid



I'f the "signature" value matches one of the above then it is deterny 3%03
be a Wndows 95/98 type INF file 607 and the process proceeds to copy tﬁ
files. ?2 7 AP R 2003 WO 00l 26805 PCT/ US99/ 25448 -. 1S fromthe directory
where the INF file is given to the directory where the OS source files

exi st 615 This file copying process proceeds as follows For all the

CopyFi | es \?%6 AQps of the INF file, get their values These p@ahy§s,9448
ei ther sections under which the actual files are specified or the 5 actual

files thensel ves. These values are separated by ',' and hence broken to

i ndi vi dual strings before finding out whether they are actual files or
sections indicating where to |look for the actual files If the first
character of the value is preceded by' @ then this is the actual file
otherwise it is the section under which actual files are specified 10 Read
the file sections for actual file namés- These sections are formatted as
<destination-filenane> (,[<source-directory>\]<source-fil enane>]

[, t enpor ar yidgidaberafiglirafiphd fogtheNoViEe, thh @ameoof drevef fikee frartbedésce, ke sane as

the <destinati ilename> if th ource-fil enanme> paranmeter is NOT
present. Thén Igl%s‘{%%rsébép‘ ‘ytme"‘gﬁfﬁ?ibé‘ SVISE FBPYRRREST, whi ch the | NE file is
read. We read files and directories fromthe INF |ocation and copy themto

the OGS installation file | ocation. For exanple: 20 Instal! NDIS3 [E 100B.
ndi s3 ] CopyFi | eINELMOBrmat s3 Copyirdbes DNEfEIBrmas 83 despyded|igd¢tail5

Fé‘iégssﬁi. sH %ﬁ @ml\gwﬁowabgf%%ggﬁf? X °~°‘;‘L'|“2'§‘tﬁ\alpl RN%(% WD 001 26805
OS Path Directory where the Operating System files are
located, generally described in detail in the Windows 95/98 Resource Kit
documents
10
Answer file A text file that typically contains pre-defined
answers to questions that might arise during installation (installation prompts).
For example, a user might be prompted to enter a name, a serial number, a
preferred language, etc. By pre-typing the answers to these questions in a text
15 file an administrator can help users install software on PCs in unattended mode.
Not all software comes with answer file capabilities, and answer files may be
called by other names The format of an answer file is typically relatively simple,
consisting of three components : sections (specifying groupings of similar
keywords), keywords (corresponding to the prompts that typically occur when

20 an application installs), and values (responses to the requests for input).

Hardware tree In Windows systems, a record in Random Access
Memory of the current system configuration, based on the configuration
information for all devices in the hardware branch of the Registry
25
Registry In Windows 95/98/NT systems, the Registry is the

database repository of information about a computer's configuration.



['E100B. ndi s2 CopyFil es] e100b dos, ndis\el00b. dos PCT/ US99125448 The1 yal ues
for the CopyFiles" keys are "ElI OOB ndi s3. CopyFil es" and 5 APR 2003
"E100B. ndi s2. CopyFi |l es" Since these values are not preceded by' @ they are.
nanes of the file sections. Reading the sections "E100B. ndi s3. CopyFi | es"
and "E100B. ndi s2. CopyFi | es” and we get "el00b.sys, nt\elOOb.sy”" and
"el100b. dowo eubissdse 1L00b. dos” From t hese val ues we det er m ne RAWUSIIS448i | es
are 10 el00b sy- and el00b.dos and their relative directories are nt and
ndis respectively. We copy the files from A:\ EL00B\ NT\ E100B. SY- and

A.\ E1L00BWDI S\ e100b. dos to \\LCM 1234\ G5\ W NO5\ NT\ E100B. SY and \\LCM

| 234\ OS\ W NO5WDI S\ E100B. DOS (where A:\E100B is INF directory and

\\LCM 1234\ OS\WLN95 is the 15 OS source). Finally the INF file is copied to
OS source directory. Next the Answer fjle is updated 617 This is done as
follows: 20 W update the answer filélb\n'th INF i nformation so that W ndows*

95/98 Setup will _copy the needed driver files, W update the foll ow ng
entries in the at@Wer file [I nsf“aW“}XOZ’G; QISﬁ?%NgesdftFB‘ﬁ’gétt“? Haraneters for

copyi ng addj t] j I j ¥ o I j append the
"I nf. Copy" %g{o%ﬁ gggtl%rga"tg%blyEit*eelg{er@é@qﬁs\r‘\\%te(}r%?hdgwf stb gfj?ﬁ@%ﬂé{%ti on ( the
"I nf. Copy" spghtingsystemtdnd is ewstoraizingnttie insvliiatdn for klespdrocle tmopivad are

Gst ed) . 17 AP R 2003 WD 001 26805 -17 PCT/US99125448 [l nstall]

CopyFi | es=I #td wsspifreuairtheyss of migipregrammed cophigurptagnss satedefawts, ard a key under

this sectio t i * Set LGks up this file and copies it
to the%OS sgzlﬁog'é %%%F%%Wﬁd g’%y% #g(fegge 00b. inf= where netel 00b.inf is
the INF file nane. 1 U [DestinationDirs] This section defines the

destination directories for the above [Inf.Copy] sections [DestinationDirs]
I nf. Copy=17 15 H@’MMMW y. For the values refer to
oo VY o SR i ORGSR PucsonLa (P
general distributed computing scene which includes generally local area networks
10 with hubs, routers, gateways, tunnel-servers, applications servers, etc. which
may be connected to other clients and other networks via the Internet, wherein
programs and data are made available by various members of the network for
execution and access by other members of the network. The client machines are
typically Personal Computers (PCs).
15 In the preferred embodiment, the LANs are composed of clients and
servers running Microsoft Windows Operating Systems (95/98/NT) whose
operating environments are generally controlled by either the Microsoft Systems
Management Server (SMS) or the Platinum AutoConfigure System.
The computer system of the preferred embodiment includes generally the
20 elements shown in Figure 1, wherein an exemplary general purpose computer
200 includes a cabinet 201 which includes a motherboard 203 having thereon an
input/output ("I/O") section 205, one or more central processing units ("CPU")
207, and a memory section 209 which may have a flash memory card 211 related
it The 1/0 section 205 is connected to a keyboard 226, other similar general
25 purpose computer units 225, 215, a disk storage unit 223 and a CD-ROM drive
unit 217. Alternatively the CD-ROM unit may be replaced by a floppy disk drive
unit in some such systems. The CD-ROM drive unit 217 can read a CD-ROM
medium 219 which typically contains programs 221 and other data. Logic



20 V& update the CUSTOM INF file in the OS source directory in caseqthg 2003
answer file uses customsetup instead of the typical installation. (In fﬁe
answer file the custom setup can be chosen by specifying the value "3" for
"Install Type" under the "Setup"” section) We wite the follow ng sections
in the "CUSTOM I NF" file. 25 [Version] Signature=$CH CAGOS ; For W ndows 95
[ Cust om Re@@e8ds ~ 7 APR 2003 WO 00l 26805 - 18 CopyFi | esHE U9 2BBes

[ PrecopyFiles] a 100b. sy = a 100b dos= 5 el O0Obodi . conF nete 100b. inf=
PCT/ US99/ 25448 Note: the above values are for exanple only. The actual
files depends upon the actual driver Copy file sections described as in
CopyFiles item 10 [DestinationDirs] PrecopyFiles=2 2 is tenporary setup
directory. [SourceD sksNanes] 15 1=Disk_1 Desc"0O Identifies and nanes the
di sks used for installation of the giyen device drivers Here 1 identifies

one source disk and assigns it ordinal "1 and "Disk-1 Desc" as a description
20 [ Sour ceDi sksFi | sJ fil ename=di

gl'és K- nour}ber alages t hse ﬁlo%r e fSi l.es used
during i nst'&Ea0r 8 eaﬁ(an?%msiqfi S PHEEBTE S apgﬁgg YHhAt*COR&'? the files
The or di nabf Qcitibly s@ikitied dp&ktsRf Gaedivy do _u@r%kq%?h&ﬂ@@s’ déldfibede defined
i n the [ SourceDi skNanes] section. 25 [ SourceDi sksFiles] el00b.sy_|,nt,|
€100b. dos=morlfudly below el 00bodi . com=l , dos, | |
Figure 2 is a general chart showing the relationship between the
5 operating system, device drivers and computer hardware/devices. In Figure 2
application programs 251 interface with an operating system 253, which in turn
communicates with various device drivers 255, which control the various related
hardware devices 257 which make up a particular computer architectural
configuration. Whenever a new device is added to the hardware configuration
10 257 generally a corresponding device driver for that new device must be added

to the device driver section 255 and connections made with the operating system

253 so that the operating system can communicate with the new piece of

hardware.

15 In Windows based systems, the Windows Setup program during system
install, detects the hardware devices and components which are already
configured on the computer and uses this information to install drivers and set
Registry entries. 1f a user installs support manually for a hardware component
that does not appear in the "Readme" file and "Setup.txt" files of the Setup

20 program as being a supported device by the OS, then the user must add the
device driver(s) to the system hardware tree and Registry. The present invention

provides an automated assist in making the necessary entries as effortless as

possible

25 THE INVENTION

The present invention is an apparatus and method for automating the
addition of a device driver for a newly installed device for which an existing

Operating System may not be configured. In the preferred embodiment, the



"f 7 AP R 2003 W 00/26805 - 19 nete 100b. ink 1 " | | PCT/US99/ 25{1§aﬂﬁt
this point the process for the Wndows 95198 driver add is conpl eted dt 2003
the process exits 614 5 Referring again to Figure 6 M the driver in the
INF file is not for Wndows 95/98 but rather for Wndows NT 611 the driver
type is determned. 621 if it is for Wndows NT the val ue should be one of

t he fol | owia@p/26805ues; 10 " $W NDOABNTS", " $W ndowsNT$" " $W nBOTWASHIEFA48-0r
Exanpl e’ 15 [version] LayoutFile=layout.inf signature="$W NDOASNTS$"

Cl ass=Net provi des=%/ M5% 20 If the "signature” val ue matches one of the
above then it is determned to be a Wndows nt type INF file and the

Add- Device tool tries to determ ne which of the following type the driver

is - Display. 25 - Network - SCSI - Muse. 1 TAPRZ2003 WO 00/ 26805
-20 PCTIUS99/ 25448 if the INF file is Wndows NT 4.0 format the type is

determ ned by readi ng t he "CI ass" key in [Version] section of the INF file,

|ftheINFf|Ie Ehe dyp k

"Opti onTypei-”enﬁré’ypTor%e (gﬂnef (}n 15 fp“s:trergt | orkfrIm el% ﬁf%émﬁat Jre(r%ergad and

i nf or mat i onveaaeXINE g 33 wmbh bémémenhtraaﬁa edd@sorfaall hEE al xfe“nmsttame i's
"Display” - we get Adapter nodel if the type is "Network" V& get Adapter
model . if té#eviceypidengfiedsosinadd- dmncgépolthvensmspfnmwah@edmtvéacef iles; and

if the type us nodel ver files 10 The

or ocess. 1 hefCaDaySsa e todia eeGRART af igueRdd sl Gens B i or i ver
The usgr pi gifndRo IEOK%BHrcERE 3073 OMAd L1-dbividRltaMaskes itivdse infv@Nard | 1 st of
driver files is created for this particular nodel. 623. 15 Next the tool
nmodi fi es t heodifestiie drisiver filed 00rand 3% mstadatidn files31le@5ddghe data and

code relating to the new device driver and outputs these files for later use by the
0S

10 Graphical User Interface:
In the preferred embodiment, the add-device tool has been provided as a

separate utility. Referring now to Figure 4 an exemplary graphical user interface
(GUT) is shown. This GUL is displayed to the user when the add-device tool is
invoked. The GUI shown is labeled "Windows 95 Driver Add Utility - Beta

15 Release only" 401 however in the preferred embodiment the GUI for Windows
95/98/NT is the same as that shown in Figure 4 except the titles at 401 refer as
95/98/NT. In the preferred embodiment the GUI is used in conjunction with the
Platinum AutoConfigure System as labeled "Intel LANDesk Configuration
Manager" 402. Using the GUI, the user has to enter the Vendor INF file name

20 406 in the box labeled "Vendor INF Filename" 404, the Windows Source path
410 in box 408, the Answer file that is going to be used 414 in box 412 and the
name of a log file (optional) 418 in box 416. The log file 418 is an ordinary text
file which contains the event log of the program A status bar 422 is shown to
the user about the activity of adding the driver's information, depending on the

25 user's selection of the Log detail level 420 The user can use the log file at a later
stage, to trouble shoot the reason for the driver not being added in case of the
tool's failure to add the drivers to the OS installation files. User selection is

validated for the INF file by verifying the version section of the file (which is



follows: If it is a Display - Mddify only the answer file. AddDevi CF?WPiRthﬁa
the following information in the (D splay] section [Di splay] 20
TnfFile="FileNane.inf' Inception="Driver String" InstallDriver-1

Bi t sPer Pel =16 XResol uti on=640 25 YResol uti on=480 VRefresh=60 Aut oConfirm=1l
1 7 APR 2003 WD 00! 2G805 PCT/ US99I1 25448 -21 If it is a Net

K - e
nodi fy onmp?%@s%smr file. The Add-Device tool wites thé’\@&’?%éfﬁa
information in the [ Network] section El 00BPCl=Net CardSecti on,

\ $OEMB\ ADAPTERKEY S Net CardSection is the section with Network Interface

Card (1~11C) configuration paraneters. If it is enpty, Wndows setup wll
det ect them \ SOEMB\ ADAPTERKEY is the directory with driver files It is

relative to the source path directory ADAPTERKEY is determ ned when the
user selects the adapter nodel fromthg-list of supported adapters. 10 If
It is a SCSI type - W nodify answer file and txtsetup.oemfiles The

Add- devi ce Hewhibad filr@er Belewf Ol ke \uklaetid nd DI path 9 vdlidated €or the
[ MassSt or ageDri vers] section "Driver String” "OEM' 15 It wites also all

t he necessaeyisign¢airthe diressoryrenp @detlissits weiggablsey mpbnTherpystemugrtvali ce t ool

al so nodi figs, the Txtset.up.oemfi N %}@3 Iﬁxah/sq;%ﬁ@ ry, supplying
| ist of the?h r(lsr\l/vgf m?‘il’rfne%g%r Ofe'}nhﬁetrh?sm%a%%use #}pe - - én%“?ﬁ%‘% t he answer
file and t X(GRELoAPIFEM ihitheSourddgat hdd tHeWi sedin Lifdile dddsh'eexisthieftodll owi ng

information in the
5 will create one and adds the required sections to it. If the user has completed the
data entry he clicks on the "OK" button 434 and then clicks the close button 436
If at any point in the process the user is unsure of what to enter he can click on
the "Help" button 438 and a separate "help" GUI will be displayed indicating
general instructions for what must/can be done for each entry required.

10 The user can either enter the filename, and paths (as indicated in 406,
410, 414 and 418) or he can use the browse button 426, 428, 430 or 432 to
select the required files and directories. If the user selects any of the browse
buttons he will get a screen like the one shown in Figure 5 The GUI in Figure 5
is labeled "Select Vendor.INF File" 501 which would be the GUI which is

15 displayed if the user clicked on the browse button 426 in Fig. 4 opposite to the
"Vendor.INF Filename" box (406 in Fig.4). Similar GUIs would be displayed
for the other browse buttons (428, 430 or 432 in Fig.4) and the title bar 501
would display the appropriate title. Using this GUI the user can select a disk
drive 511 containing the device driver files and directories, a directory 513 to

20 indicate a specific set of files 505 contained in the directory, and can then select
the specific INF filename from among those displayed in box 505. The one
selected would be displayed in the "file Name" box 503 and if that is the one
desired by the user he would click on the "OK" button 507 and the file name
selected will be transferred to the appropriate box in the GUI shown in Fig.4 If

25 the user is not satisfied with the file name selected he can click on the "cancel"

button 509 and begin the browse operation again.

PROCESS



[ Poi ntingDeviceDriver] section. "Driver String" _ "OEM. It also mjdi ApRSggs
the Txtsetup oemfile in \ $OEMB\ TEXTMODE directory, supplying list of the
driver files 25 Finally, the add-device tool copies the driver files to CS
installation files |location 627 as foll ows: 1 7 APR 2003 WD 00/ 26805

PCT/ US99/ 254483 - Step 1 -Copying the files fromthe sourc i f.ectory
where the W%‘SF??% is) to directory where the OS files are.'e%(/{sj%%gg“as

directory $OEMP nmust be created under OS installation files directory. For
SCSI and Muse drovers the files nmust be copied into 5 $OEMB\ TEXTMODE
directory The process of determ ning which files are to be copied is
descri bed bel ow Wndows NT requires all CEMfiles that wilt be installed
during Text node setup to be in the TEXTMODE directory under $OEMB. For
display drivers all of the files are-ddpi ed i nto $OEMS\ Di spl ay 10
directory. For network drivers all, the files are copied into a

subdi rectory of $ddiv 4 driser raWilidvevsT@SSeaip ddpenddrgramly deeyhethéet dri ver key
is the nane of the key ions] section of the INF file. For exanple if

i t
the nane of _btsm_ad%dﬁ@rthég\’ix[tg}vg*n%ﬂ of WmdaweNT s Asjinstipmed abaveithene fil es
w il be Cop'i.t?;ﬂ,éé {Zaklgd%%g’jﬁ}igééfa‘%?ﬁ% INF i CARWs fie! SB\/séch'égfauﬂdd &Fe CopyFi I es

sections of eir ‘values. ese ues are either

sections undmitpuths £iotified asdwerlfild, imcificalr @S spetiafiorefileor Irt the p2&feaed ual fil es
t hensel ves. These val ues are separated by',' and _ hence broken to individual
st rings® bef imbodiment Hg rsaeestsetepictediindyeuise 8 Refarane powdg Fagure gathesns t o

00k 10 10T BORIAGHURR] biESamb! nhAelh (B CORL ARl HeAGURHE |

preceded by I's’ls the actua erw se € section

under whi ch thet'OB! bhitbeB chitleeds(e3ei if IFggl4) the adRaadcd twl begifs thePrbces f or
actual file nanes. These sections are formatted as <destination-fil enanes

[, [ <sour ce- dfraddingthe-drjues dafada the Wansiowes) Sqtun Elep0 hr Yhe designated Diivarl ag] .
NOTE: The <SR ﬁl§1s8|le§5] 8%Fand 2 d&t@ﬁr\iﬁﬁm i@?natdg &s to whether the driver is for

10 windows 95/98 or NT 605. Ifit is for neither 609, an error message is displayed
613 and the process exits 614 In the preferred embodiment, determining
whether it is a Windows 95 INF file requires a check for "Signature" key under
"Version" section. (Note that the format for an INF file is shown in Appendix C
of the Windows 95 Resource Kit document which is incorporated fully herein by

15 reference). The value should be one of the following values;

“$CHICAGOS",
"$Windows958"
"$Windows 958"

20 For Example:
[version]
LayoutFile=layout.inf
signature="$CHICAGO$"
Class=Net

25 provider=%V_MS%

If the "signature" value matches one of the above then it is determined to

be a Windows 95/98 type INF file 607 and the process proceeds to copy the files



<destination-filenanme> if the <source-filename> paraneter is NOT Pr €38R 2003
The '~ 7 AP R 2003 WD 00/ 26805 PCT/ US99125448 - 23 source is the source
directory fromwhich the INF file is read W read files and directories
fromthe INF |location and copy themto the OS source files |ocation For
exanple 5 ; Install NDIS3 [E 100B. ndis3 ] CopyFil es=E100B ndi s3. CopyFi | es
[ E 100B neipa2eopyFi | es] el00b sys, nt\elOOb.sy” , nt is treTautdodsast ory
10 ; Install NDI S2 [ E100B. ndi s2] CopyFil es=E100B ndi s2. CopyFiles [E 1

OOB. ndi s2. CopyFi | es] e100b. dos, ndi s\ el00b.dos 15 At this point the files
necessary for NI to install the new driver have been nodified and the
add-device tool exits 614. It is noted that one cannot renove the driver
information fromanswer file once it is inserted therein. Once the file is
nodi fied, if a user chooses to 20 reng\ge the driver information fromthe
answer file, a new answer file nmust be-selected fromthe service wizard OS

page or the data nust be renoved nyally fromthe existi .l e. having
doscr i bed ¢ @M WG SHEFER Mhereahe B plogs BVER e dr e Rt ,eﬁf) will be

recogni zed QXurEQﬁﬁaregiQ éﬂﬁdrﬂiggfefbggggé PF&%&s ﬁ?ééeﬁé’ﬁseffog% of general 25

pur pose conputer ware may be tuted tor t onfi guration
descri bed above 0 acfioeud tienCegyFileateenidvns afshet INF fite, gétitheibealagspar ent t o

those skilled in the art. that nodifjcations and variation f the preferred
embodi ment AMESHEAES Brscither sectiopprndenBifchn 89t S Aprecsd o heas - 24

whi ch fal | WA fed BiRmEives. Sbde VanRE dreeBREeloy ' hal HHEDBIREn R easured by

the folTowing ¢
individual strings before finding out whether they are actual files or sections

indicating where to look for the actual files If the first character of the value is
preceded by '@' then this is the actual file otherwise it is the section under which

actual files are specified

10
. Read the file sections for actual file names These sections are
formatted as <destination-filename> [,[<source-directory>\]<source-filename>}
[,temporary-filename] [,flag] NOTE: The <source-filename> is the same as the
<destination-filename> if the <source-filename> parameter is NOT present. The
15 source is the source directory from which the INF file is read. We read files and
directories from the INF location and copy them to the OS installation file
location.
For example:
20
; Install NDIS3
[E100B.ndis3]
CopyFiles=E100B ndis3 CopyFiles
[E100B ndis3 CopyFiles]
25 e100b.sys, nt\e100b.sy_ , nt 1s the subdirectory
; Install NDIS2
[E100B.ndis2]

CopyFiles=E100B.ndis2.CopyFiles



~ 7 A P R 2U03 WO 001 26805 PCTI US99125448 -25 Clains What is clained is 1.
A nethod for providing device driver code so as to permt an 5 exi 37 ABR 2003
Operating Systemto configure itself to comunicate With the device driver -
code, the nethod conprising the steps of a using a conputer system having a
menory, displ torage nedia, a CD-ROM drive and/or flopp i jye, an
i nput / out pwg’“?é%%“im and an add-device tool, 10 b. inputtin Cﬂﬁ@%g}g%‘é‘g
conput er the device driver code and related information, the device driver
code and related information being stored in one or nore files, and
entering a pointer to a source path for the operating systemand a pointer
to an answer file for the operating and 15 c. executing a code nechanismin
t he add-device tool to nodify the answer file for the operating system and
to nodify OSinstallation files for thecoperati ng system based upon the
device driver code and information, whereby the operating system can
subsequently confﬂmuog‘ﬂdﬁﬁqtcfpypnesqommni cate with the device 20 driver. 2.
The met hod of claim 1 conprising the additional steps of invoking on the
conmput er the add-eléPbdestslif\elgfbdebpy a graphical user interface (GU)

w ndow i s di splayed, and entering 25 into the G.II w ndow a unique file
identification of the file containing the device driver code and

i nformation) and €n¢ eslbediot iR Qupyliliey" k& sarsE IS RAdNCoBFiltd1anaper ati ng
system and a pointer to an _answer file for the operating system 17AP
R 2003 WO oo)‘igﬁ@@sndl%cepmw“m%mdh@ie velugh areInaitpaecstied ‘?)h'@y'éhﬁYpaJFer i s one
of a nunber (r)lf gsormHénﬁ%ss on.an enterprise conputing network PCTIUS99/ 25448
4 The met hod 81t al WHET8i n the add- device tool executes 5 under the
control of any preghdng te seysére MEQOOPmARB WpyFilal ahdstal s an OS. 5. The
met hod of claim4 wherein the programor systemof prograns that installs
an OS is a PI'E10QRundislCopytiles pandevsgelt ‘eiPOblgys, nt\e100b.sy ™ and

"e100b.dos, ndis\e100b.dos" From these values we determine that the files are
10 €100b sy and e100b.dos and their relative directories are nt and ndis
respectively. We copy the files from A:\E100B\NT\E100B.SY _and
A \E100B\NDIS\e100b.dos to WLCM__ 123A\OS\WINSS\NT\E100B.SY _and
\LCM_1234\OS\WIN9S\NDIS\E100B.DOS
{where A\E100B is INF directory and WLCM_1234\OS\WIN9S is the
15 OS source).

Finally the INF file is copied to OS source directory.

Next the Answer file is updated 617 This is done as follows:

20
We update the answer file with INF information so that Windows* 95/98
Setup will copy the needed driver files. We update the following entries in the
answer file
[Install]
25 This section sets parameters for copying additional files as part of

Windows* 95 installation We append the "Inf.Copy" value to the "CopyFiles"
key under the "Install" section ( the "Inf.Copy" section is the section under

which files to be copied are listed).



.6. The nethod of claim4 wherein the programor system of prograns 1thaPR 2003
installs an S is a Mcrosoft Systens Managenent System (SM5). 15 7.
Apparatus for use in a conputer system having a nenory, display, storage
media, a CD-ROM drive and/or floppy disk drive, an input/output system the
apparatus arranged to permt an existing Operating Systemto configure
itself tW%‘Wh"ﬁ?.ﬂ%i cate with device driver code, the apparatffs""¥oigrf*i ng: 20
a. device driver code and related information stored in a file in the
menory, the file having a unique file identification; b. an add-device tool
stored in the nenory; c. the add-device tool configured to recogni ze the
unique file identification of the file containing the device driver code
and 25 information, to recognize a pointer to a source path for the
operating systemand a pointer to anignswer file for the operating system
and 1 7 AP R 2003 WO 00/26805 -27 d a first code nmechanismto nodify the
answer file forphfigoperating systemand to nodify the OGS installation
files for the operating system based upon the device driver code and

i nformati on; wh€ppyijlesHaf Oppy ati ng system can subsequently 5 configure
itself to corrrmﬂi Ete W th the device driver. 8. The apparatus of claim?7
further conpris Hg 8p3é]econd code PCT/ US99/ 25448 nechani sm configured to

i nvoke on the CoRRULRS adil IREGIARMAE S5 & RE) uvReERDMCRODERMAL Cal  user
interface (GQUI) window is displayed when the add-device tool is 10 invoked,
and wher ei Winthewsir? g8esup plcks iip ens fifei andtdopies gftottheeOB isberce direetiorni ng t he

devi ce driver CE’S‘(F and information, to recognize a pointer to a source path
for the operati %‘?EY m and a pointer to an answer file for the operating
system are ent eregdiddypet he add-device tool using the GU w ndow 15 9. The
apparatus of claim7 wherein the conputer is one of a nunber of conputers
on an enterprise conputer network. 10. The apparatus of claim8 wherein the
add- devi ce tool execute nder t ntrol of any program or system of
programs that i 81} ??efa%% .'S%hq\?.c&ﬂ{’ém&ppar atus of claim 10 wherein the
progr gm or systqmeginagg,ggrrg}qrrs that installs an OSis a Platinum

Aut oConfigure System 12. The apparatus of claim 10 wherein the program or
system of 25 progr ansltihsectipmdefaies sheadesggation direpociep Bufthe @yweens Managenent

System ( SN%)[ﬁt‘.Copy} sections
[DestinationDirs]
Inf.Copy=17
15 Here 17 is the INF directory. For the values refer to "Microsoft Windows

95 Resource Kit" from Microsoft Press.
Finally the CUSTOM.INF file is updated 619. This is done as follows

20 We update the CUSTOM.INF file in the OS source directory in case the
answer file uses custom setup instead of the typical installation.
(In the answer file the custom setup can be chosen by specifying the
value "3" for "Install Type" under the “Setup" section)

We write the following sections in the "CUSTOM INF" file.

[Version]
Signature=$CHICAGOS$ ; For Windows 95
{Custom_Precopy]



1 7 APR 2003 ,..., WD 00/26805 PCT/US99/25448 -28 13. A conputer pfldgARR2003
product conprising conputer code nmechani sns stored on a conputer readable
medium for use in permtting an existing Operating Systemto configure
itself to comunicate with device driver code and related information
stored in a file in the nenory) the file having a 5 unique file
i dentificat iR 006885 conput er code mechani sms conprising a a fPEIUSEYMME er
code nechanismto display a ' graphical user interface (GJ ) w ndow which
pronpts a user to enter the unique file identification of the file
contai ning the device driver code and information, a pointer to a source
path for the 10 operating systemand a pointer to an answer file for the
operating system b. a second conputer code mechanismto recogni ze that the
unique file identification of the file cqgtaining the device driver code
and information, a pointer to a source path for the 15 operating system and
a pointer to an ans L€ operating systemare entered into the
GJ window ; c. a tﬁ??ﬁ@%ﬁ%&?@y%g%de mechanismto nodify the answer file
for the operating spxtespyfiiles]to nodify the installation files for the
operating system based upon the device driver code 20 and i nformati on;
wher eby the operatif y¥tem can subsequently configure itself to
comuni cate with th@lw{i e driver by using the nodified answer file and
source files. 14. A method for providing device driver code so as to permt
an 25 exi sting Operat®0tgpdbyatem to configure itself to communicate ~ith the
devi ce driver code, the nethod conprising the steps of: 7 APR 2003 ....
WO 001 26805 -29 PCTAeIsd9dtmwias a providing a conputer system having a
menory, display, st ! i.a, nga/l i d i drive, an
i nput | out put systemﬁcﬁ.g'etg%\{%rygﬂlle% Sg%‘%%gﬁfwrﬁgé%%‘}’%ﬁ@éfd?@hs
i denti ficati onupomthesactid @ric@nt ai ni ng device driver code and information,
and entering a pointer tg a source path for_ the operating systemand a
poi nter to an answerCany fde pestiopndesgiibedaas ingopyEesitene executing a code
nmechani smqn the conputer to nodify the answer file for the operating
systemand to nodify 10 source files far the operating system based upon
t he device driver cdbesamdionDfrof mati on; whereby the operating system can
subsequently configure itself to communicate with the device driver. 15 15.
The nethod of cl ai mireePREEEST2t he operating systemis a Mcrosoft W ndows
operating system 16. The LM ? wherein the operating system
is a Mcrosoft Wndows opzefsra}tg?‘hg}a&sﬂigﬁqégnair%my'

[SourceDisksNames]

15 1=Disk_1_Desc,,0
Identifies and names the disks used for installation of the given device
drivers
Here 1 identifies one source disk and assigns it ordinal 1 and
"Disk_1_Desc" as a description
20 [SourceDisksFiles]
filename=disk-number
Names the source files used during installation and identifies the source
disks that contain the files The ordinal of the source disk defined in the
disk-number must be defined in the [SourceDiskNames] section.
{SourceDisksFiles]
€l00b.sy_=1,nt,11
e¢100b.dos=1,ndis, 11
e100bodi.com=1,dos,11

o
(¥,



REPLACEMENT SHEET WD 001 26805 -30 17. A nethod for providing devi G&, ﬁ?hVﬁﬂg
code so as to ~~ ~ APR ZOQJ PCT/ US99125448 permt an existing, Opera g
Systemto configure itself to communicate with the device driver code, the
met hod conposing: a. using a conputer system having a nenory, display,

st orage rredi\g,boggg},-aROvl drive and/or floppy disk drive, an inpaﬁ}ﬁfégéf%as

system and an a evice tool; 6. inputting into the conputer evi ce
driver code and related information, the device driver code and rel ated

i nformation being scored in one or nore files) and entering a pointer to a
source path for the operating systemand a pointer to an answer file for
the operating SySienl; and ¢ . a xecuting a code nechanismin the add-dev
ice tool to automatically nodify the answer life liar the operating system
and to automatically nodify OS installatl®n files for the operating system
based upon the device driver code and infornmation; when eby tl~e operating
system can subsequewtdl9Olzordfl gure itself to conmunicate with the devicx
driver. 18. The nethod of claim 17, conprising the additional steps of

i nvoki ng an the conputer the add-device tool whereby a graphical user

interface (GU) w ngdoWisifiR ed o WRESEE 990k ALl 8 ; Lngow a
unique file identiti ca!tsipg’tlt to?bﬁée inI{aPl c\gntg\?én?ng theeréggilsg(tgmry% 00/ 26805
- 31 REPLACEVMENRd $hiEprbedss 2xddR12003

5
Referring again to Figure 6 if the driver in the INF file is not for
Windows 95/98 but rather for Windows NT 611 the driver type is determined.

621 Hitis for Windows NT the value should be one of the following values;

10 "SWINDOWSNTS",
“IWindowsNT$"
"$Windows NT$"

For Example
15 [version]
LayoutFile=layout.inf
signature="$WINDOWSNT$"
Class=Net
provider=%V_MS%
20
If the "signature" value matches one of the above then it is determined to
be a Windows nt type INF file and the Add-Device tool tries to determine which
of the following type the driver is
- Display.
25 - Network
- SCSI

- Mouse.



PCT/ US99125448 driver code and information, and entering the painter! 1 app 2003
source path for the operating systemand a pointer to an answer file for
the operating system 19. The nethod of claim1?') wherein the conputer-is
one of a number of conputers on an enterprise conputing network. 24. The
met hod of claim19) wherein the add-device tool executes under the control
of any progWV&f0B86808yst em of prograns that installs an CS, 21PCTASHR#48d of
cl aim 20) wherein the programor systemof prograns that installs an CSis
a Pl atinum Aut oConfigure System 22. The nethod of claim 20, wherein the
program or system of prograns that installs an OSis a Mcrosoft Systens
Managenent System (SMS) 23. Apparatus for use in a conputer system having a
menory) display, storage nmedia, a CD-ROM drive andl or floppy disk drive, an
i nput | out put system) the apparatus arrajged to permt an existing Operating
Systemto configure itself to communicate with device driver code) the

appvat us_compr i i eineaNFdfYIAfibWRIT 4948 AN B2 b AIRLITY | on scar ed

inafilein the nmenory, t I aving a unique ale tdentification; b. an
add- devi ce t ceidigt the 8GlassY kelpén [eersioy] sectiBi-BE AeHMENile, SFHEHE TNFifite s APB 20n' WO
00/ 26805 PCTI US99/ 25448 -32 c. the add-device toal configured to recognize

the uni que fiYVadowa T 3oL imms thertyphis tekendremnOREAYHPet K&Y Hevi ce dri ver

code_and i nf o i afton] SliBEOFE Ak RIALLOLEIaiM AnARH ASuPAL e s he

operating systemand a pointer to an answer or the operating system
and d. a5firséxtaode asrBdloani smto automatically nodify the answer file for

the operating systemand to automatically nodify the OS installation files
for the operating Estteres hRERRYUOVe B¢t A disTdrOde i ver code and

i nfornation; wher elEyhettp&e QPRLALIRY- Wéé&rﬁ&%&rmﬁq“e”t |y configure itself
to communicate wt
if the type is "SCSI" - We get the SCSI model and driver files; and
if the type is "Mouse" - We get the mouse model and driver files
10
The process then displays all available adapter models supported by this
driver The user picks up a driver model from the displayed list. Then a list of

driver files is created for this particular model. 623.

15 Next the tool modifies the answer file and txtsetup.oem files. 625 as
follows:
If it is a Display - Modify only the answer file.
AddDevice writes the following information in the [Display] section
[Display]
20 InfFile="FileName.inf"
InfOption="Driver String"
InstallDriver=1
BitsPerPel=16
XResolution=640
25 YResolution=480
VRefresh=60
AutoConfirm=1



.the device driver.- 24. The apparatus of claim 23, further conpridil4PR 2003
second code nechani smconfigured to i nvoke on the conputer the add-device

t ool whereby a graphical user interface (G U ) w ndow is cJisplayed when

t he add-device tool is invoked, and wherein the unique file identilication
oC the tile containing the device driver code and information) to recognize
a poi nt erwbmoassspur ce path for the operating system and a POTAIS8Y 23448 an
answer file for operating systemare entered into the add-device tool using
the QU w ndow. 25. The apparatus of claim 23, wherein the conputer is one
of a nunmber of conputers on an enterprise conputer network. ?6, The
apparatus of claim 24, wherein the add~l evice tool executes under the
control of any program or system of progranms that installs an CS.
REPLACEMVENT SHEET ~ ~ APR 2003 WO 00/;6805 PCT/ US991 25448 -3 3 27. The

apparatus of claim 26) wherein the pr olg’r am or system of pragrans that

ilistalls an US js.a Platipum Aut oConf.jqure. System..28. The apparat us of

cl ai m 26, vvhereilh“t‘%% P’(ﬁpg eo'%ﬂ? yg‘rec?é’r“ﬁ%sﬁl?'hat installs an OSis
a Mcrosoft SystamssdapaGesT wisd @éIRMMg irdSrmafiof AN TRetvRERYr am pr oduct
conpri sing conputer code nechani sns stored on a conputer readable nedi um
for use in genm tting an existing Operating Systemto configure itself to

comruni cate wt j river, cade I i mati on stored in a
fife in the nen&&)?)\qpﬁgzgﬁ%”ﬁ%‘iﬂ‘ﬁ& \Samw%%&g ntification, the
conput er code mﬁ&@l’r&&f&&i&?ﬁﬁﬁé‘%&ﬁn%th@ﬂ&h’orﬁ ﬁher@&@l@&&mmde mechani smto

di splay a graphical user interface (GJ) w ndow which pronpts a user to
enter the ucordigerafioh panacheters. N atis empof, Windows besup vt ddtedt pem he devi ce

dri d LN ‘ a. poi.nter t th for t ti
Syst om and SCROATPATEERRRY, & EPbrieRr parReY BES, I fpSled O R 2
?gg?pgi ??rcrgtk'(?dg%e A BirBRGRANIS AP TERKEDO B HefG kAl winGhdef Y8edts tR

adapter model from the list of supported adapters.

10
If it is a SCSI type - We modify answer file and txtsetup.oem files
The Add-device tool writes the following information in the
[MassStorageDrivers] section
“Driver String" = "OEM"
15 It writes also all the necessary driver files in [OemBootFiles] section.
The Add-Device tool also modifies the Txtsetup.oem file in
\SOEMS\TEXTMODE directory, supplying list of the driver files

20 If it is a Mouse Type -- We modify the answer file and txtsetup.oem files.
The Add-Device tool writes the following information in the
[PointingDeviceDriver] section.
"Driver String" = "OEM". 1t also modifies the Txtsetup oem file in
\SOEMS\TEXTMODE directory, supplying list of the driver files

Finally, the add-device tool copies the driver files to OS installation files

location 627 as follows:



of the file containing the device driver code and information, a pol AtARR 2083
a source path for the operating systemand a pointer to an answer file for
the operating systemare entered into the GJ1 window, c. a third conputer -
cede nmechanismto automatically nodify the answer file for the operating
systemand to automatically nodify the installation files for the operating
syst em basedongsos t he devirx driver code and i nformation; PCTREPV/AGEVENT
SHEET ~17 APR 2~ WD 00! 2680S PCT/ US99/ 25448 - 34 whereby the operating
system can subsequently configure itself to communicate with the device
driver by using the nodified answer file and source files.- 30. A nethod
fur providing device driver COdC SU d8 IU permt an extstirtg Operating
Systemto configure itself to conununicata with the device driver code, the
met hod conprising: a. providing a con‘;#n er system having a nenory, display)
storage nedia) a CD-ROM drive andl or oppy di sk dri ve) an i nputl out put

system b. enter to.the ¢ ter uni g | e identi ion of a

file containing gd%‘gllég B)PP&,@‘F tﬁ?ﬁfg o e ?Qr‘f‘lr%erﬁget ?‘Beﬁtorél‘iv °Eh tthg&]iqﬁg a poi nter
to a sourceypal by difdcd E{w@p@ﬂ@t@@glé){&t emand a pointer to an answer file
for the oper at| ng syst executing a code nmechanismin the conputer to

aut omati cal |y notlispacial idereetnsyvfé@EMSl rBust be créatedpricaOSngstaliasive fileand t o

aut omati cal [.y nodi ce files for oper ati ng .syst em based upon the
device dri \fiﬂ,‘%c@%e;éhégﬁ‘l“@rmt’?eo‘ﬁw \E:‘Fz‘ﬁ Py Bﬁg‘?“é‘i/l“ﬁ‘b system can
subseqyent 'yoamﬁ@xmoﬁﬁ%'ufecaopy CORMBLERLST dieflinipavilayfiegadiover . 3l

"fhe nethod of claim 17, wherein the operating systemis a Mcroso$ W ndows
operati ng slestopirel.is ﬂéscnlﬁbxiabeipwatwh\dsws)NTcteaurreQﬂl ORiNEfiles that mal bper ati ng

systemis a M oft ndo eralngs
CAEL A . Ae. ABR alie XRQ ge hg,whﬁmﬂﬁfODEA\dlrectory under
A A AL AYOBMS: AL2. A{ 30. Af . Af FI Af. A9. Ah. A

For display drivers all of the files are copied into SOEMS$\Display
10 directory.

For network drivers all, the files are copied into a subdirectory of
$OEMS that has the name of the driver key. The driver key is the name of the
key in [Options] section of the INF file. For example if the name of the driver

15 key in the INF file is EI00BPCI, all the files will be copied into
SOEMS\E100BPCI directory.

Step 2.-For all the CopyFiles sections of the INF file, get their values.

These values are either sections under which the actual files are specified or the

20 actual files themselves. These values are separated by ',' and hence broken to
individual strings before finding out whether they are actual files or sections to
look in for the actual files. If the first character of the value is preceded by '@’
then this is the actual file otherwise it is the section under which actual files are
specified.

25 . Read the file sections for actual file names. These sections are
formatted as <destination-filename> [,[<source-directory>\}<source-filename>]
[,temporary-filename] [,flag]. NOTE: The <source-filename> is the same as the

<destination-filename> if the <source-filename> parameter is NOT present. The
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Having described the invention in terms of a preferred embodiment, it
will be recognized by those skilled in the art that various types of general
25 purpose computer hardware may be substituted for the configuration described
above to achieve an equivalent result. It will be apparent to those skilled in the

art that modifications and variations of the preferred embodiment are possible,
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which fall within the true spirit and scope of the invention as measured by the

following claims
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1.

A method for providing device driver code so as to permit an

existing Operating System to configure itself to communicate with the device

driver code, the method comprising the steps of:

a using a computer system having a memory, display,

storage media, a CD-ROM drive and/or floppy disk drive, an

input/output system, and an add-device tool,

b. inputting into the computer the device driver code and

related information, the device driver code and related

information being stored in one or more files, and entering a

pointer to a source path for the operating system and a pointer to

an answer file for the operating and

c. executing a code mechanism in the add-device tool to

modify the answer file for the operating system and to modify OS

installation files for the operating system based upon the device

driver code and information, whereby the operating system can

subsequently configure itself to communicate with the device

driver.

2. The method of claim 1 comprising the additional steps of

invoking on the computer the add-device tool whereby a

graphical user interface (GUI) window is displayed, and entering

into the GUI window a unique file identification of the file

containing the device driver code and information, and entering

the pointer to a source path for the operating system and a

pointer to an answer file for the operating system.
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4 The method of claim 3 wherein the add-device tool executes
5 under the control of any program or system of programs that

installs an OS.

5. The method of claim 4 wherein the program or system of

programs that installs an OS is a Platinum AutoConfigure System.
10

6. The method of claim 4 wherein the program or system of

programs that installs an OS is a Microsoft Systems Management
System (SMS).

15 7. Apparatus for use in a computer system having a memory, display,
storage media, a CD-ROM drive and/or floppy disk drive, an input/output
system, the apparatus arranged to permit an existing Operating System to
configure itself to communicate with device driver code, the apparatus
comprising;

20 a. device driver code and related information stored in a

file in the memory, the file having a unique file identification;
b. an add-device tool stored in the memory;
c. the add-device tool configured to recognize the unique
file identification of the file containing the device driver code and
25 information, to recognize a pointer to a source path for the
operating system and a pointer to an answer file for the operating

system; and
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the operating system and to modify the OS installation files for
the operating system based upon the device driver code and
information, whereby the operating system can subsequently

5 configure itself to communicate with the device driver.

8. The apparatus of claim 7 further comprising a second code
mechanism configured to invoke on the computer the add-device tool whereby a
graphical user interface (GUI) window is displayed when the add-device tool is
10 invoked, and wherein the unique file identification of the file containing the
device driver code and information, to recognize a pointer to a source path for
the operating system and a pointer to an answer file for the operating system are

entered into the add-device tool using the GUI window

15 9. The apparatus of claim 7 wherein the computer is one of a number of

computers on an enterprise computer network.

10. The apparatus of claim 8 wherein the add-device tool executes under

the control of any program or system of programs that installs an OS.

20
11. The apparatus of claim 10 wherein the program or system of
programs that installs an OS is a Platinum AutoConfigure System.
12. The apparatus of claim 10 wherein the program or system of
25 programs that installs an OS is a Microsoft Systems Management System

(SMS).
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13. A computer program product comprising computer code
mechanisms stored on a computer readable medium for use in permitting an
existing Operating System to configure itself to communicate with device driver
code and related information stored in a file in the memory, the file having a
unique file identification, the computer code mechanisms comprising

a a first computer code mechanism to display a

graphical user interface (GUI) window which prompts a user to

enter the unique file identification of the file containing the device

driver code and information, a pointer to a source path for the

10 operating system and a pointer to an answer file for the operating

system,

b. asecond computer code mechanism to recognize that
the unique file identification of the file containing the device
driver code and information, a pointer to a source path for the

15 operating system and a pointer to an answer file for the operating
system are entered into the GUI window ;

c. a third computer code mechanism to modify the
answer file for the operating system and to modify the installation
files for the operating system based upon the device driver code
20 and information; whereby the operating system can subsequently
configure itself to communicate with the device driver by using

the modified answer file and source files.

14. A method for providing device driver code so as to permit an
existing Operating System to configure itself to communicate with the device

driver code, the method comprising the steps of:
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display, storage media, a CD-ROM drive and/or floppy disk
drive, an input/output system,
b. entering into the computer a unique file identification
5 of a file containing device driver code and information, and
entering a pointer to a source path for the operating system and a
pointer to an answer file for the operating system,;
c executing a code mechanism in the computer to
modify the answer file for the operating system and to modify
10 source files for the operating system based upon the device driver
code and information; whereby the operating system can
subsequently configure itself to communicate with the device

driver,

15 15. The method of claim 1 wherein the operating system is a Microsoft

Windows operating system.

16. The apparatus of claim 7 wherein the operating system is a
Microsoft Windows operating system.
20
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17. A method for providing device driver code so as to

permit an existing Operating System to configure itself to communicate with the device driver
code, the method comprising:

a. using a computer system having a memory, display, storage media, a CD-ROM
drive and/or floppy disk drive, an input/output system, and an add-device tool;

b. inputting into the computer the device driver code and related information, the
device driver code and related information being stored in one or more files, and entering a
pointer to a source path for the operating system and a pointer to an answer file for the
operating system; and

¢. executing a code mechanism in the add-device tool to automatically modify the
answer file lor the operating system and to automatically modify OS installation files for the
operating system based upon the device driver code and information;

whereby the operating system can subsequently configure itself to communicate with

the device driver.

18. The method of claim 17, comprising the additional steps of invoking on the
computer the add-device 100l whereby a graphical user interface (GUI) window is displayed,

and entering into the GUI window a unique file identification of the file containing the device
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19. The method of claim 17, wherein the computer is one of a number of computers on

an enterprise computing network.

20. The method of claim 19, wherein the add-device tool executes under the control of

any program or system of programs that installs an OS.

2]1. The method of claim 20, wherein the program or system of programs that installs

an OS is a Platinum AutoConfigure System.

22. The method of claim 20, wherein the program or system of programs that installs

an OS is a Microsoft Systems Management System (SMS)

23. Apparatus for use in a computer system having a memory, display, storage media,
a CD-ROM drive and/or floppy disk drive, an input/output system, the apparatus arranged to
permit an existing Operating System to configure itself to communicate with device driver
code, the apparatus comprising:

a. device driver code and related information stored in a file in the memory, the file
having a unique file identification;

b. an add-device tool stored in the memory;
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c. the add-device tool configured to recognize the unique file identification of the file
contatning the device driver code and information, to recognize a pointer to a source path for
the operaring system and a pointer to an answer file for the operating system; and

d. a first code mechanism to automatically modify the answer file for the operating
system and to automatically modify the OS installation files for the operating system based
upon the device driver code and information;

whereby the operating system can subsequently configure itself to communicate with

the device driver.--

24. The apparatus of claim 23, further comprising a second code mechanism
configured to invoke on the computer the add-device tool whereby a graphical user interface
(GUI) window is displayed when the add-device tool is invoked, and wherein the unique file
identification of the file containing the device driver code and information, to recognize a
pointer to a source path for the operating system and a pointer to an answer file for operating

system are entered into the add-device tool using the GUI window.

235. The apparatus of claim 23, wherein the computer is one of & number of

computers on an enterprise computer network.

26, The apparatus of claim 24, wherein the add-device tool executes under the control

of any program or system of programs that installs an OS.
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28. The apparats of claim 26, wherein the program or system of programs that

installs an OS is a Microsoft Systems Management System (SMS).

29. A compurer program product comprising computer code mechanisms stored on 4
computer readable medium for use in permitting an existing Operating System to configure
itself to communicate with device driver code and related information stored in a file in the
memory, the file having a unique file identificarion, the computer code mechanisms
comprising°

a. a first computer code mechanism to display a graphical user interface (GUI) window
which prompls a user 1o eater the unique file identification of the file containing the device
driver code and information, a pointer to a source path for the operating system and a pointer
to an answer file for the operating system;

b. a second computer code mechanism to recognize that the unique file identification
of the file containing the device driver code and information, a pointer to a source path for the
operating system and a pointer to an answer file for the operating system are entered into the
GUI window;

c. a third compuier code mechanism to automatically modify the answer file for the
operaring system and 1o automatically madify the installation files for the operating system

based upon the device driver code and information;
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whereby the operating system can subsequently configure itself to communicate with

the device driver by using the modified answer file and source files.--

30. A method for providing device driver code o as to permit an existing Operating
System to configure itself to communicate with the device driver code, the method comprising:

a. providing a computer system having a memory, display, storage media, a CD-ROM
drive and/or floppy disk drive, an input/output system;

b. entering into the computer a unique file identification of a file containing device
driver code and information, and entering a pointer to a source path for the operating system
and a pointer to an answer file for the operating system,

¢. executing a code mechanism in the computer to automatically modify the answer file
for the operating system and 1o antomatically modify source files for the operating system
based upon the device driver code and information;

whereby the operating system can subsequently configure itself to communicate with

the device driver.

31. The methad of claim 17, wherein the operating system is a Microsoft Windows

operating systcms.

32. The apparatus of ¢laim 23, wherein the operating system is a Microsoft Windows

operating systems.



