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1 METHOD AND SYSTEM FOR UNIQUELY IDENTIFYING
PERIPHERAL COMPONENT DEVICES TECHNICAL FIELD S The
present invention is related to the field of computer systems and more
specifically to a system and method for identifying peripheral component
devices. 10 2 BACKGROUND OF THE INVENTION As the value and
use of information continues to increase, individuals and businesses seek

additiometweys Arprogessane storerinfermation: Snerantionavalableb rrar,
to users is information handling-sysiesnenAn yH¢Raton handling system
generally processes, compiles, stores, and./or communicates information

or data for business, personal, or other purposes thereby allowing users

to take advantage of the value of the information. Because 10 technology
and infohAiidn Baddig needs and requirements vary between different
users or applications, information handling systems may also vary
regarding t. ion j %how the. information_is hapdled

how much%r%gti%ﬂg ig %%Edi% , s%éreﬁ?%ﬁnggﬁg]m%%ic% eed,ga%%lﬁoﬁ £
quiEKIRIMES BffftleTity e #formation may beftrosédsed; staredyereem and

comaninicated, Thevariatians,|n “HQ %%@Mﬁndcl:i&gp onent devices.
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systems allow for information handling systems to be general or

configured for a specific user or specific use 20 such as financial

transaction processing, airline reservations, enterprise data storage, or

global communications. In addition, information handling systems may

include a variety of hardware and sofgwvare components the_:lt may be

configured to process, store, and 25 communicate information and may

inclygle eReRMPHOr:- COMPUIRRSYstemns, data storage systems, and
networking systems. When booting a computer system in an mformg.tlon
handling system, any one of several bootable devices may 30 be utlllze_d

to boot thé*EormpatersystenarCertain bodtabtefdeviees suchras floppy disko
(rives. o LoMpact Jadiokdead Ol oMo (GRROM) WO s onal ways
emulate or receive controls from a Basic Inputf)u?put §ys em 5.

Othie? eRARTHHE Podiabledevices. stietras tevices thatsretyp oncan available
periphecal.somnanert iuerconnest biis (C devicss) 52y sypply helr ..o,
own boat code. Often, a user may set a boot order for the available

bodtabIE ddtFeeS iRatihed BBfpaterilPfolondiang & boptidperationores
Usensdgxpecidhabaotardes to e 5@@&/@9&9%@%@%@”‘%@&%‘5&%&ss ,

operation to the next. 10 Peripheral component devices may inclu

deices™ Rofnpliat with e PRRPR&ZFCoMpRRERY INtdrtornae users to

take advantage of the value of the information. Because

technology and information handling needs and
reguirements vary between different users or
applications, information handling systems may also vary
regarding what information is handled, how the
information is handled, how much information is
processed, stored, or communicated, and how gquickly and
efficiently the information may be processed, stored, or
communicated. The variations in information handling
systems allow for information handling systems to be
general or configured for a specific user or specific use
such as financial transaction processing, airline
reservations, enterprise data storage, or global
communications. In addition, information handling
systems may include a variety of hardware and software
components that may be configured to process, store, and
communicate information and may include one or more

computer systems, data storage systems, and networking

systems.

When booting a computer system in an information
handling system, any one of several bootable devices may
be utilized to boot the computer system. Certain

bootable devices such as floppy disk drives or compact-
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(PCI), Peripheral Component Interconnect Expre_ss (PCIE)_ and Pe_rlpheral
Component Interconnect Extended (PCI-X). Typically, an qurmaﬂon
handling system identifies such 15 peripheral components using a
bus/device/function identification system ("bus/dev/fn") for identifying the
location of a particular peripheral component. While the bus/dev/fn
system can be useful, in the event that devices are added or removed

f the i ati 0 lin er m one boot to the_nextthe
usten i Tt of oy S DA S5 Eohent devica (bras o~

corFsspoRthgdeviceslot)imay chakges intheneventihabadbusidavdin (s10g) |

identifj aq‘l;gp e bopt operations, a humber of_ _roblems_
arisaeg}%fgg%xampﬁe% ﬁw\%gg%%r(g?%go%glé dse’lil/fc%saig SPaditied Swithmt rely

a B‘P@S%é&%ﬁi@hﬁ@%m@mhmmm@ BYSteNnPCI devices)
configyiralignaRanges; thedisted,bus/devifn. identifier will no lon etrhrgaey set a

. us.
correct and the bootable devices will not boot in accordance Wi

BIGS Bbof36 2helifitatidte AvTdRTorRI. i alsorifiguiatioteerior=or ahethethe
rundisne egoF opeurs, therinfgrmation handling. 4. system may be unable

S IS
to identify the device which has encountered an error. I_Emstmg methods
to Eﬁ?&’&%& ideHRtin PeT deviles Siitfer frohPa bty disehentagel v £rom
namely thabthedpuigue stgnaturesdhatare used are specific to a

Peripheral component devices may include devices
compliant with the Peripheral Component Interconnect
(PCI), Peripheral Component Interconnect Express (PCIE),
and Peripheral Component Interconnect Extended (PCI-X).
Typically, an information handling system identifies such
peripheral components using a bus/device/function
identification system (“bus/dev/fn”) for identifying the
location of a particular peripheral component. While the
bus/dev/fn system can be useful, in the event that
devices are added or removed from the information
handling system from one boot to the next the bus/dev/fn
identifier of a particular peripheral component device
(or a corresponding device slot) may change. 1In the
event that a bus/dev/fn identifier does change between
boot operations, a number of problems arise. For
example, if the order of bootable devices is specified
within a BIOS based on the bus/dev/fn of each device and
the system configuration changes, the listed bus/dev/fn
identifier will no longer be correct and the bootable
devices will not boot in accordance with the BIOS boot
specification. Additionally if a configuration error or

another run time error occurs, the information handling
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particular computing platform. Accordingly, the code used to generate
such unique signatures must be rewritten for each new system. 10 5
SUMMARY OF THE INVENTION Therefore a need has arisen for an
improved system and method for identifying peripheral components in an
information handling system. 5 A further need has arisen for a system and
method of identifying peripheral components in an information handling
Sys C stent tlfles eri heral one ts following the
instal aﬂ%%ﬁ or%%%oi\%l l(é){%ll %%%phe?gl cgmponé‘ccﬁfts Srefit ‘T0 & SYRterh ahas
metfBE forJericratingagatiehased signature for peripheral component
devices in an information disclosure system is described that alleviates

the drawba%késd%ﬂ@fﬂ&%mé%%s%@latéﬁl\mﬁbvlortcgystenﬁsfaﬁdjmdhads:es
of identifhing pedpherabcompepent Lo devices within an information .,

handllng system. In one aspect, an information handling sy em IS

>discioseihaf heRiied st fe &t P pracaamsy rasouras o fitst Host bus

asseeiaterkwith the-prasessing resawes and aplurality;of mh@ﬁ% code
com onent devices in 20 communication with the first host bus, the

perlpﬁ‘er I con%’ﬁ&?é?ﬁ%%vﬁ:‘é%khéiﬁﬁgqélﬁeﬁﬁ@dlﬁéﬁﬁﬁﬁhfﬁé’ﬁieé?@o #Rwritten

for each new system.
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first host bus. The information handling system also includes a Basic
Input-Output System (BIOS) associated with the first host bus and a static
table associated with the 25 BIOS that lists a path for each of the plurality
of peripheral component devices and a corresponding path-based device
signature for each peripheral component device. The BIOS is configured
to identify a path of an associated peripheral component device and to
usevtiverstatic-tatier as 30maitransiation table to determine from the
identified path 6 of the associated peripheral component device the
corresponding bath-basgd device signature for dentifying the petiheral . - 4
component. In another aspect, a system for |den{“|fy|ng peﬁp%eraij
components is digelosed thatdncladesa Basic lnputQuiputs Systean

(BlOS), 2 static tﬂggd@%}k& Reripheral Component Interconnect (PCI)

bus enumerator. The static table is associated with the BIOS and lists a

plurality of peripheral component devices in an information handling 10
system?a pat ivehtifiGition GotrespoRang 16 eath Sperfisierarcomponeiit of
deyice; angia gorespanding path-hasede device signatureforgach on

peripheral component device. The PCI bus enumerator associated with
tHe'BIOSR configared” 16 identif a Pefipterdl doRpbnentassoriated fith -
anenpbhl more ©f the peripherakcampenent devise sletsrangbdetermine

i - i ignature for h
'he corfesponding patibased deyice signature for eac

A system and method for generating a path-based
signature for peripheral component devices in an
information disclosure system is described that alleviates
the drawbacks and difficulties associated with prior
systems and methods of identifying peripheral component

devices within an information handling system.

In one aspect, an information handling system is
disclosed that includes at least one processing resource, a
first host bus associated with the processing resource and
a plurality of peripheral component devices in
communication with the first host bus,.the peripheral
component devices having a defined path with respect to the
first host bus. The information handling system also
includes a Basic Input-Output System (BIOS) associated with
the first host bus and a static table associated with the
BIOS that lists a path for each of the plurality of
peripheral component devices and a corresponding path-based
device signature for each peripheral component device. The
BIOS is configured to identify a path of an associated
peripheral component device and to use the static table as

a translation table to determine from the identified path
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peripheral component device for identifying the respective peripheral
component device. The BIOS is configured to identify a path of an
associated peripheral component 20 device and to use the static table as

a translation table to determine from the identified path of the associated
peripheral component device the corrgsponding path-based device
signature. in yet another aspect a method for identifying 25 peripheral
camporents includesgenerating a:staticdahies isting AuAtiple peripheral
component devices an corresporgfin paths and a path-based device
sﬁﬁﬁgtﬁ?é)Oé%)ﬁleré%oﬁﬁiﬁa_tg%%ﬁﬁ peniphéral BoMpohBAtdévide. gt fying

miethogkalse inctlude scideptifyingcane or more peripheral 30 component
devices, identifying a path of an associated peripheral component device

and detgrmining apath-based 7 device signatyre for.each peripheral .
component device inco%)g)ra(télrﬁg %ﬁe at andgcg))[:])‘eer}ol ent%llggﬁtﬂge%%ﬁlpheral

respecivaicripheralicomporiaht byaisingtheusiatic tabte sisca frapslatiomtput
table-ta.detgrpige from the identified § path, pfithe %%ng&{%%%fie%%r@&nent

component device the corresponding path-based device signature. T
preSentdiseivstre (Relide®an ritimybes 0f ipportaff techinidal advamages s

QBe impartant technicaladvantage;is theiprovision of a static fable listing

a path for each of 10 a plurality of peripheral component devices within
Zpripheral component devices in an information handling
system, a path identification corresponding to each
peripheral component device, and a corresponding path-based
device signature for each peripheral component device. The
PCI bus enumerator associated with the BIOS is configured
to i1dentify a peripheral component associated with one or
more of the peripheral component device slots and determine
the corresponding path-based device signature for each
peripheral component device for identifying the respective
peripheral component device. The BIOS is configured to
identify a path of an associated peripheral component
device and to use the static table as a translation table
to determine from the identified path of the associated
peripheral component device the corresponding path-based

device signature.

In yet another aspect a method for identifying
peripheral components includes generating a static table
listing multiple peripheral component devices and
corresponding paths and a path-based device signature
corresponding to each peripheral component device. The
method also includes identifying one or more peripheral
component devices, 1ldentifying a path of an associated

peripheral component device and determining a path-based
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information handling system. The path-based identifier provides a stable
identifier that does not change when peripheral components are added or
removed in the system or additional host buses are added and removed

from the 15 system. Additional advantages will be apparent to those of

skill in the art from the FIGURES, desgription and claims provided herein.

8 BRIEF DESCRIPTION OF THE DRAWINGS A more complete and
thetough ynderstandingrofithe Jpriesgrt-amhediments apd advantages
thereof may be acquired by referring to the following description taken 5

in Confurttioh With ?ﬁ%ead%ﬁ%amﬁ]go&%mﬁﬁé? i Whiche Tike fefefetice
nypberstndicageslikesieatues cant svharein, FIGURESL shews@f:ic table

information handling system_according to teachings of the present
SelBsre? 10 FIGORES SALind SE 5 HEVicR o Fibredin At o 0

thetinforrhatior handling: systemaf RIGURE 1; EGURES3ts @aflowce the

diagram of a method for identifying peripheral components according to
(CSORgS G PG bracent debindira 18 FIGORE 7k

isclosure™ 15 FIGORE 4 i'4 Signature table

according to teachings of the present disclosure; and FIGURES SA and
5B shoWrsigivatafeefiglds! forcideptifigng periplteral comporents @tcdrding tant

t@é@ﬂg¥89§ advantages. One important technical advantage is
the provision of a static table listing a path for each of
a plurality of peripheral component devices within an
information handling system. The path-based identifier
provides a stable identifier that does not change when
peripheral components are added or removed in the system or
additional host buses are added and removed from the
system. Additional advantages will be apparent to those of
skill in the art from the FIGURES, description and claims

provided herein.



of the present disclosure. 20 9 DETAILED DESCRIPTION OF THE
INVENTION Preferred embodiments of the invention, and its advantages
are best understood by reference to FIGL'PES 1-5 wherein like numbers
refer to like and 5 corresponding parts and like element names to like and
corresponding elements. For purposes of this disclosure, an information
handling system may include any instrumentality or aggregate of

mstgﬂl‘ni%rglaﬂgg%ﬁgg@% t%gor,P gte 10 classify, process, transmit,
ave_retneve—orrgma?\é—sw&eg—sf&m i manifest, detect,
record reprogluce, handls, or utilize a%form of mforgnatlon intelligence,
or data for business, SC|ent|f|c contro

an ¥ ﬁﬁ@ﬁﬁa@@ﬁéﬁmmtwm m@vma@@mrtaheeﬁtpﬂtarag be
net\é{@dﬂﬁﬁ@@ﬂ%@%@%’e@ﬂ@y othgr suitab dte vice and may vary in

size, shape, performance, fanct ionality, an

OF otheF hUIB0SES Forexampis, the

price. RS iisfinAtigiE 1o taken

5 hantfing SseRT risgrinehide Fardonrawess mEMarydRAMMONE df which

10

15

20

more; processing 20/esgyrees;such, as acentral E&:’C%?S'”@u“”'t (CRY).or

hardware or software control logic, ROM, and/or ot
non%?a’f‘?elﬁwemory. Additional components of the information handling
system m%include one or more

GURE

er types of

1 shows an information handling system

according to teachings of the present disclosure;

FIGURES 2A and 2B are device tree representations of

the information handling system of FIGURE 1;

FIGURE 3 is a flow diagram of a method for

identifying peripheral components according to teachings

of the present disclosure ;

FIGURE 4 is a signature table according to teachings

of the present disclosure; and

FIGURES 52 and 5B show signature fields for

identifying peripheral components according to teachings

of the present disclosure.
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k drives, one or more network ports for communicating 25 with external

devices as well as various input and output (I/O) devices, such as a
keyboard, a mouse, and a video display. The information handling system
may also include one or more buses operable to transmit
communications between the various ,I%ardware components. 30 Now

referring to FIGURE 1, an information

andling system, indicated

e 0Q, i wn.. 10 information handling system 100 includes
grsnr%gg%gé paci PU 112. CPUs 110

and 112 are in communication with north bridge 114. North bridge 114 _is
in commurieatien-with fissthost Aus sl k6-and seeand hosthus 118. First

Ho

st bus ]t16 is in communication with PCIE root ports 142, 144 and 146.
n

PCI oot port142 fasa efs?dmemﬁﬁ%f%sﬁmﬁﬁéweﬁ root

porFI4ARERS a baskdevife numbier of busQ/dev/fr@ rAdditignally,l0 BGIE

sroot port 14 Cp&%ia bus/dev/in nugnbfrj&ff bus0/dev2/fn0. PCIE root port
[ to |-

142 is in co munlggtifnavrvﬁﬁ F?Cﬁ

KOUgR™ 850G Tohfedtide and

148 Conpeetion 148 is ldesigriated as bus 1. P--IF, to PCI-X bridge 150

inc

ludes 15 ports 152 and 154. Port 152 has a dev/fn number of dev0/fn0

and port 152 haRuErBevfEnambehobdedyDAn20Rore1521s ilnformation
COHM@H&E@H%“¥9¢H§Heﬁe§eﬁﬂﬁ¥fﬂEﬁﬁgﬁ&y instrumentality or

aggregate of instrumentalities operable to compute,
classify, process, transmit, receive, retrieve,
originate, switch, store, display, manifest, detect,
record, reproduce, handle, or utilize any form of
information, intelligence, or data for business,
scientific, control, or other purposes. For example, an
information handling system may be a personal computer, a
network storage device, or any other suitable device and
may vary in size, shape, performance, functionality, and
price. The information handling system may include
random access memory (RAM), one or more processing
resources such as a central processing unit (CPU) or
hardware or software control logic, ROM, and/or other
types of nonvolatile memory. 2Additional components of
the information handling system may include one or more
disk drives, one or more network ports for communicating
with external devices as well as various input and output
(I/0) devices, such as a keyboard, a mouse, and a video
display. The information handling system may also
include one or more buses operable to transmit

communications between the various hardware components.

Now referring to FIGURE 1, an information handling

system, indicated generally at 100, is shown.
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device 158 via connection 156 which is designated as bus 2. Port 154 is
in communication with peripheral 20 component device 162 via o
connection 160 which is designated as bus 3. PCIE root port 144 is in
communication with peripheral component device 166 via connection 164
which is designated as bus 4. PCI rog} port 146 is in 25 communication
with PCIE slot 170 via connection 168. Connection 168 is designated as

b o resent odiment PCIE slat 170 cantains a_dual. function
e e e e L ciboriiagR:, hebs dorrae

is JOrevRIENBr CortectioRtvith . a SCSi¢ase and detiphetal 2compement11o
deviee;162 js prqvided @5mgk§ac9mggn$9%ﬁjll Slaf 1§ﬁﬁirq%s a device

174,
value of 5; slot 162 is defined with a device va e 0t 6. n the p%es_eniL
emBBdirtetslelo 266 hayise PTIEsiotuNGKth blidgewldhs &lssin host bus

commginigationwith,soyth .5 bridge 122. South bridge 122 includes ports
134 and 136. Port 134 has a dev/fn number of deviC/fn0O and port 136

has a devén.rsimbesof deviC/inds Pogt 134 is dpcemmunication with 51 ¢
embedded NIC 138 which has a dev/fn number of dev0/fn0. Embedded

NIC 238 i€ ff E6miritmication BPRith B6rt 1385%a E6RTe@ACLIA Whitksisa

desigratadast hua GmPeort 136 isus comanigalion with $econdc pore 144
emgg%d%dbus/dev/fn number of bus0/devl/fno0. Additionally
PCIE root port 146 has a bus/dev/fn number of

bus0/dev2/fno.

PCIE root port 142 is in communication with PCIE to
PCI-X bridge 150 via connection 148. Connection 148 is
designated as bus 1. PCIE to PCI-X bridge 150 includes
ports 152 and 154. Port 152 has a dev/fn number of
dev0/£fn0 and port 154 has a dev/fn number of dev0/fn2.
Port 152 is in communication with a peripheral component
device 158 via connection 156 which is designated as bus
2. Port 154 is in communication with peripheral
component device 162 via connection 160 which is

designated as bus 3.

PCIE root port 144 is in communication with
peripheral component device 166 via connection 164 which
is designated as bus 4. ©PCI root port 146 is in
communication with PCIE slot 170 via connection 168.
Connection 168 1is designated as bus 5. 1In the present

embodiment PCIE slot 170 contains a dual function Network

Interface Card (NIC).

In the present embodiment, device slot 158 is
provided for connection with a SCSI card and peripheral

component device 162 is provided for a PCI-X component .



NIC 140 via connection 139 which is designated as bus 7. Embedded
NIC 138 has a dev/fn number of dev0/fn0 and second embedded NIC 2
has a dev/fn number of dev0/fn0. 15 Connection 139 is designated as bus
7 in the present embodiment. Flash memory resource 124 is ir_1
communication with south bridge 122. Flash 124 includes Basic
Input-Output System (BIOS) 126. Bl jS 126 includes PCi bus enumerator

I i 120 s in
20 1.,%% stilré%tag)alle 130 ﬁx]nd .d!vynamlgntable 132. System memory

communication with forth. bridge U8e8dnd host itls 1fgistin defined

comhtihicatids withe noeth dridge E14. PCIE tont gﬁ)ﬂeb"é@_ts i@mk_)odiment slot
co njcatjon wi cond %ost bus 118. Root port 176 is deS|g_nated as
25%?584% hegf)regsleé%tgersh odiment. PCI root port 176 is furtherin

communicgtien with emhedded RAID 174 via connection 172. PCIE root h
port 176 has a bugégv/ n number of %usi?/dé%/?n%r.uﬁlr%ec ed RAD 174°°"

5 hasP HedAn %ﬁﬁnbeﬁ@ﬁﬁéﬂl%@@@@nﬁéﬁiiothMQ@@_stmmm asdbusnd 136.
30 9dnr-the, presgatembadiment. 12.BIOS 126 js.a Basis lnpur Outpyt, -

System well known to those of skill in the ar-. Static table 130 Is

assoCiatéd Witth/the BRIS A Ml ey Baishng of patis: ahddhes in
coreesponding-device signatusafareach af the Splugality.of peripheral. ., /¢,

component deyices. As discussed herein, the device signatures may also _
befégﬁgatgssdevo/fno. Embedded NIC 138 is in communication

10 with port 134 via connection 137 which is designated as
bus 6. Port 136 is in communication with second embedded
NIC 140 via connection 139 which is designated as bus 7.
Embedded NIC 138 has a dev/fn number of dev0/£fn0 and
second embedded NIC 2 has a dev/fn number of dev0/£fno.

15 Connection 139 is designated as bus 7 in the present

embodiment.

Flash memory resource 124 is in communication with
south bridge 122. Flash 124 includes Basic Input-Output
System (BIOS) 126. BICS 126 includes PCI bus enumerator

20 128, static table 130 and dynamic table 132.

System memory 120 is in communication with north
bridge 114. Second host bus 118 is in communication with
north bridge 114. PCIE root port 176 is in communication
with second host bus 118. Root port 176 is designated as

25 bus 8 in the present embodiment. PCI root port 176 is
further in communication with embedded RAID 174 +via
connection 172. PCIE root port 176 has a bus/dev/fn
number of bus8/dev0/fn0. Embedded RAID 174 has a dev/fn
number of dev0/fn0. Connection 172 is designated as bus

30 9 in the present embodiment.
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a "path-based device signature”, a "path-based unique_ _signatu_re" orasa
"unique signature" and may refer to any suitable identlflc_er thqt Is based

on path information 10 as well as other component identification dgtq. As
used herein, the term "unique” should be interpreted as unique within a
given system and not globally uniqueEkach device signature is prefe_‘rably

a pre-defined value. In one embodiment the stafltic :jal(:j)le _has two rtnaln 15
values, th for each device and the pre-defined device signature.

When theeg)g?ttgm%go %ssboaotga “BfOS b KEBPFIRICKE ST trE pift f known
eachdevitesit finds gk thén iookshup thetpath Bthmw&%gmﬁiﬂ@fh%

tak ondi vice signature from the static 20 table. In this
ma%ise%r]%%s@%?e &r?r?g;}gugg‘%t%%‘?gblé‘ﬁ o%%%%‘?&ﬁsl&tio]n]ﬁmé% go paths
frond it path oithe gavived io@s device signaturet Each path lstsiher the

devj iQn,n ry_ bri from the root bridge to the _.
cnchom of 156 dodce. 25 and 158 PCT SRR inctBrAataber GFHd:ocsses

endpBiit itSelf For Siaampte, Mitiesrosent embodinent Siaticstable-23d0to as
inclydes, paths for slots; 158 162, égﬁféaﬂ%e1?%”%%":%%"?&85560‘

below. As discussed herein a device signature is not a typ|c§‘| . unigue
busFdelfcertinetioR 30rfuribe stead thicaaice signattemaay inefisde, to

for dpstanes.dhe irstanee pumpber of each device the slot BQQQ658£ormation
each device, the embedded number of each device
as well as other component identification data. As used

herein, the term “unigue” should be interpreted as unique

within a given system and not globally unique.

Each device signature is preferably a pre-defined
value. 1In one embodiment the static table has two main
values, the path for each device and the pre-defined
device signature. When the system 100 is booted, BIOS
126 keeps tracks of the path of each device it finds. It
then looks up the path in the static table. Tt then
takes the corresponding device'signature from the static
table. 1In this manner BIOS 126 may use static table 130
as a translation table to go from the path of the device

to its device signature.

Each path lists the device/function number of every
bridge from the root bridge to the endpoint of the device
and the PCI device/function number of the endpoint
itself. For example, in the present embodiment static
table 130 includes paths for slots 158, 162, 166, 170,
138 and 140 as discussed below. As discussed herein a
device signature is not a typical bus/device/function
number. Instead the device signature may include, for
instance, the instance number of each device, the slot

number of each device, the embedded number of each device



13 and the enumeration value for each device. This path- based
identification system is advantageous because it will not change if the
configuration of the system should happen to change. This is a distinct .
advantage to use of 5 bus/function/device addressing which will change if
a configuration of the system occurs..Another advantage of th_e present
system is the translation of the path to a device signature that is the same

one e Jostance, the device signature.for a given slot is the )
10 sgg%/ ?f]%vg%gg/éstgr% even though t%érp%tﬁg %rllne%/egé cgalﬁere%gl.ls path
Anothie? potdiile aspéératorthedevies signatdreistthgkibprovidesuse it

Valu%@'?linf%mayﬂgﬁ t 9@%&?@ﬁ¥\@§&§§8@ﬂi9g§l%@ %“ized' Fggm should

example, by parsing the fields in the device signature, any sofware
appReEBRTtahUetBfhme the Biie ofidevical Ligs diptnumberrategomo use of

sefersing toHGURE 243 devicedrae carraspanding o the first hast bus:
B

and assaqciated components of FIGURE 1. First host bus 215 (bus™) is in

20 cOMMdAidaion WithPort 242 THSORTOR Fovead (ASARRSY, poftvadtage of

(devZifaOh:pase234 esGHinQ)santh Por230:(dev i PO 242)5dn o 4
communication.with PCI-X bridge, 252 (dev0/fn0) and PCI-X bridge 254
(devOTh2). PER Biidge 2 |s$uﬁﬁer9 ToRTMGNICAIGY P With 8-  For

cardi2s8 dexs/fnOhe device signature for a given slot is the
10 same on every system even though the paths may be
different. Another notable aspect about the device
signature is that it provides valuable information that
other software applications may utilized. For example,
by parsing the fields in the device signature, any
15 software application can determine the type of device,

its slot number, etc.

Now referring to FIGURE 2A a device tree
corresponding to the first host bus and associatred
components of FIGURE 1. First host bus 216 (bus 0) is in

20 communication with port 242 (dev0/£fn0), port 244
(devl/£fn0), port 246 (dev2/£fn0), port 234 (devlC/fn0) and
port 236 (devlC/fnl). Port 242 is in communication with
PCI-X bridge 252 (dev0/fno0) and PCI-X bridge 254
(dev0/fn2). PCI-X bridge 252 is further in communication

25 with SCSI card 258 (dev5/fno).

Port 246 1is in communication with dual function NIC
devices 270 (dev0/fn0 and dev0/fnl). Port 234 is in

communication with first embedded NIC 238 (dev0/fno) and

30



Port 245 is in communication with dual function NIC devices 270
(devo/fn0 and devO/fnl). Port 234 is in communication with first.embedded
NIC 238 (dev0/fn0) and 3D 14 port 236 is in communication with s_econd
embedded NIC 240 (dev0/fn0). Accordingly, in the present embodiment
SCSI card 158 has a path of O-O/O-O/QAO/O-OO. Dual function NIC 170 5
has the paths: 0-0/0-2/0-0/0 (for the first function) and 0-2/00-20//()(;()'/}068;0

econd function). First embedded NIC 138 has a path: 0-0/0-Ic/0-0/0.
tsheec%%ﬂger%éédéés’d ?WCCfWH&é?ﬁEG—@YO-P&%P@/(ﬁ@ﬁB@dG@@PM@@MIC 240
has @epathi:£A9 discussed above, the first number is 10 the appropriate
host bus number followed by the series of device/function numbers along
each respéctiverpathgNpw referting teoFEKSERE %Bug&hvd@gqur?l@g? btr@gsr)d 158
for u . treeincl gg second host bus 1 us
for secorl BastibusL 13 The-thes nslbles 2

in communication with PCIE root port2

5°(devOiR0). POIESTET MIC 170

5comrm@inicatior aithsembeddéd RADCeViceE 224, H(dev@Ar@) Nowiction) and

10
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fef%ﬂ"ag tQ E}%UB}%& (% Q(}Wt @g@én %fnad r@%:ﬁgcﬁs%o{ identif};q%Eatggbedded

peripheral components according to the prese

gerfetallyLat30B i’ 20 S, NMethdt-300/edin'® at 316 by-fidsthavingiad NIC
BIOS: coriatber-appropdate.softwarg applicatigpienumerate the ., o

n) . .
osure IS |

path: 1-0/0-0/0. As discussed above, the first number is
the appropriate host bus number followed by the series of

device/function numbers along each respective path.

Now referring to FIGURE 2B a device function tree
for second host bus 118. The tree includes a second host
bus 118 (bus 8) in communication with PCIE root port 276

(dev0/£fn0) . Port 276 is in communication with embedded

RAID device 274, (dev0/fno).

Now referring to FIGURE 3, a flow diagram of a
method for identifying peripheral components according to
the present disclosure is indicated generally at 300 1is
shown. Method 300 begins at 310 by first having a BIOS
or other appropriate software application enumerate the
PCI bus and find a PCI dewice 312. This may occur, for
example, during a power-on self-test (POST) operation.
Next, it is determined whether a new PCI device is found
314. If no new PCI device is found the method ends 318.
If a new PCI device is found, the method proceeds to step
316 in which a path for the device (including the device
number and function number for each PCI device is

determined) .

Next, the method includes determining whether the

path corresponds to an entry in a static table (which may
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PCI bus and find a PCI device 312. This may occur, for example, during a
power-on self-test (POST) operation. Next, it is determined whether a
new PCI device is found 25 314. If no new PCI device is found the method
ends 318. if a new PCI device is found, the method proceeds to step 316
in which a path for the device (includipg the device number and function
number for each PCI device is determined). 30 Next, the method includes
det%r 'gingewhet er the. path corresponds to an_entry in a static table

(which may 15 also be refeited 16 Retain'Ss 2 Blaftsi? EBnfigitatiert e on
320! frethe éviht thatrthelpatkedees natheorrespomnth thadealydmthe

plat iguration list nknown device message is displayed 322. .
Theéqrﬁgtkr%) !gf&tjﬁe%qitéu%nsg %oygeépﬁzgﬁ?hg %)3%?%6%%5{?&1?5%‘%‘31%&% tist
in & stafiEnabie tevmethotbpreseedsito stepB3R4y tnistep2324, ahdevieehod

signature for thedevice i obtained from the static table 324 and an

enumeration value (ENUM) is read |0 for the device 326. In one patrticular

embodiment, the ENLIM. may-bedgundsin hits 7-0,qfthe device signature, . . .

Next, the slot number for the device is read 328. In one particular
embaditent the SftiRmB&EInasBE 6and #EBitd 28-16 of thedesices 24, 2

signadures 4 SAfterdhe slotmwimberds readiitis detedpinedhoq from the
static table 324 and an enumeration value (ENUM) is read
for the device 326. 1In one particular embodiment, the

ENUM may be found in bits 7-0 of the device signature.

Next, the slot number for the device is read 328.
In one particular embodiment, the slot number may be

found in bits 23-16 of the device signature.

After the slot number is read it is determined
whether or not the slot number is equal to zero 330. If
the slot number is equal to zero, the method proceeds to
step 336. If the slot number is not equal to zero the
method proceeds to step 332.

In step 336, the device is determined to be an
embedded device and the embedded number of the device is
read and filled within the appropriate bit of the device
signature. In one embodiment this may include reading
bits 15-8 of the device signature. Next, a device string
is constructed 338. In the present embodiment the device
string provides an example showing how a software
application may use the device signature to generate a
and display a descriptive string about the device to the

user.

In the event that the slot number is not equal to

zero, at step 332 it is determined that the device is an



whether or not the slot number is equal to zero 330. If the slot numl_Jer is
equal to zero, the method proceeds to step 336. If the slot number is not
equal to zero the method proceeds to step 332. 20 In step 336, the
device is determined to be an embedded device and the embedded
number of the device is read and fillegl within the appropriate bit c_)f the
device signature. In one embodimentthis may include reading bits 15-8

of t i ignature. Next, a device string 25 is constructed 333. In thea
pre%?r%se\én%go%%glnlt?hg dg’)(\%gag satﬁr%g %tr{cl)%id]é%sé:r?gffmﬁfé%lﬁé How?
a scffifa@resapphcatirimapdse tive device signatite to.geaeraied angnature

dis a descriptive siri he device.to the_user. 30 Inth_e event
tha?)t%é 'slo???u rﬁg}ér i%&%gg@%ﬁ%, zgcr%lf at step 3325t IRHEtEminad that read

the HE9ReS ah B6 atfapterTathiniansiot andithe instance hembesnftheicted
sadapter is read and inserted within the device signature_ 332. In one
embodiment, the instance number may be read from bits 31-24. The

device stringls diemeonstisteds 5,334, F@H%W@gét%%%ﬁ%é 015§§§et2‘8s, to

method proceeds to_ display the device string along with otheriinformation

abott fe B8vite DEtaNEE Frof IheSCPRRE ofthe piatierm information
configuratiortlist {static talle)-3d0hed from the peT space or the

platform configuration list (static table) 340.

10 Now referring to FIGURE 4, a table is generally
indicated at 400 listing non device signature information
according to the embodiment shown in FIGURE 1. Table 400
includes device column 410 listing different peripheral
component devices within information handling system.

15 Column 412 is the bus device function nunber of each
device and column 414 is the path signature for each
device. Column 416 is the 32-bit device signature
corresponding to the path value 414. 1In one embodiment
the device signature 416 may preferably be parsed by

20 software. Since each of the fields is pre-defined, the
software may display information about the device (such
as what type of device it is and it’s slot number). In
other emboidments, a system could not display the slot
number of a PCI device because, for instance, slot 1

25 would be different on every system. The present system
and method utilizes the slot number for each device in
within device signature 416, such that the software
determining a slot for a given device may be independent

of any particular platform.
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10 Now referring to FIGURE 4, a table is generally indicated at 400 listing
non device signature information according to the embodiment shown in
FIGURE 1. Table 400 includes device column 410 listing different
peripheral component devices within information handling system. 15
Column 412 is the bus device function Aiumber of each device and
column 414 is the path signature for each device. Column 416 is the

32-Dit devige signatite, cpresaRRding o MMe paihvelue 414, DO che
embodiment the device signature 416 may pre?erats)ff/ € parsednby .é/
softifré CSirdeliedehwi thé fields 9o prevddfined, ang Isoftvrarermay tispiaye .

information ahout;the device (such, agwhal type of idrgaVi%efit cit%%”d it's sjat,

l1ces
number). In other emboidments, a system could not display the slot

number of:a PE] devise hecause.:for i%&%lff"eé'oﬁ 1 gpwpuld he different
on every system. The present system and method utilizes the slot

nurBEF T Bach Teliel iRt \ithin (vt SEHatGREAPE, SiRth thaetheevice

softyiareadetermining aslojdera givendeyice-may.be indgpendent-af ., -y,
any ar#cular%atform. 17 Column 418 includes a string used to identify
|

the Yevice Which rﬁ&)p be displayed by application software. Tgble_400
generally {@cludesfaelistigg S 420. As discussed herein, Figures 3

and 4 prowa‘éJ 5r éaxamrrﬁes i‘fﬁgxgles%v@argﬁappﬁcgﬁﬂ ﬁ%fﬁéé 6'6\;186_ bit
device signature for a peripheral component is shown.
The 32-bit signature 500 includes a first field 510 for
listing an enumeration value. In the present embodiment
enumeration value field 500 is an 8-bit field stored
within bits 0-7. Embedded number field 512 is used to
store the embedded number of the device and is located in
bits 8-15. 1In one particular embodiment if there is more
than one occurrence of a given embedded device (such as
dual function NICs 270) the bit field may preferably be

incremented for each occurrence: 1 for a first instance,

2 for a second instance, etc. Slots may be listed as 0.

Field 514 is the slot number field which
encompasses bits 16-23 and lists the slot number of the
device. In a preferred embodiment 0 may be used for
embedded devices in this field. Next an instance number
field 516 is included in bits 24-31. If more than one
device and/or function is provided in a given slot, the
bit field may be incremented for each instance. This

field may be listed as 0 for embedded devices.

Now referring to FIGURE 5B, an alternative device
signature field 520 is disclosed that includes
enumeration value 522, embedded number 524, slot number

526, instance number 528 and a device signature 530.



signature 416 to generate a descriptive string for each of devices 420.
Now referring to FIGURE 5A, a format for a 32-bit device signature for a
peripheral component is shown. 10 The 32-bit signature 500 includes a
first field 510 for listing an enumeration value. In the present embodiment
enumeration value field 500 is an 8-bit,field stored within bits 0-7.
Embedded number field 512 is used to store the embedded number of

the is lo di hits n one part ular embodiment if
ther%%.(%g?e@ﬁ?an %?eg oc%l%r%ence@ﬁog gé!wen enibet ooe%o Heice (SURRHS
duaf HirtetioRNICS 70) Tise bitdield may pEafaratiy. be Lincrersenteddar may
eachRCeuy; 1 ce,. 2 for a second.instance, etc. Slots
may be ||ste%9§§ 8 %%@l%%igl%fg ?sg th}e?ls?ltat n%n%er fi ]f!de which
enconipEEses Bits 16023 anddistsithe skt nuntberdf the stevicel Imamber, MAC

5 pre&iﬁﬁﬂa%@bggmm&mﬁﬂ%'iﬁdégr a?gé%%ckdae@e%e‘@‘; m thIS f]“lﬁ icular

10

15

Next an instance number field 516 is included in bits 24-31. more t

oné>55 HRbE Hh dFRTHaRBESIT is pr%i}ldéélwﬁawgloﬂmh@fmt fioldmiayhat a

be instrerpastesforeaghinstances This-field g@@y bg.listed ag, O;;erl heral
embedded deV|ces Now referrln% to FIGURE 5E, an alternative dewg

sigNAURS &R 5 201s eI GE8RFeh lude BSOS RBrdTioN Veip52Zack of
embeddedbaumber 524 slot aymber S26ninstancerumber528.and 2 |

device signature 530.
Although the disclosed embodiments have been

described in detail, it should be understood that various
changes, substitutions and alterations can be made to the

embodiments without departing from their spirit and

scope.
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18 Fields 522, 524, 526 and S28 are analogous to those disclosed with

respect to FIGURE SA although each may incorporate any suitable bit MCSLLP

range. Device authentication field 530 may include a serial number, MAC
5 address or other identifier associated with a particular peripheral
component. in this manner in the eventthat a peripheral component is
exchanged for a new peripheral component of the same type, the system
maiiREed traCk-bf MR® spécific identity of each peripheral component. 10
Although the disclosed embodiments have been described in detail, it
should be understoaitthat varidus: changes, rsyibstitstiens angalterations
canbem Elj\(/le to th embodiments without de artl from their spirit and
scope. 15 &@i i&?/vﬁ}&%%sétﬁﬁwéﬁ A information
handling systemstomprsingu at lzeasbomepe@bassm reseurce) adiestihast
bu§eass(§gg@éed with the processing 5 resource; a plurality of peripheral
component devices in communication with the first host bus, the

peripherat ¢orpoRerit devices dravirtea definedpathewith cespectto in

communication with the first host bus, the peripheral

component devices having a defined path with respect to
the first host bus;

a Basic Input-Output System (BIOS) associated with
the first host bus;

a static table associated with the BIOS, the static
table listing a path for each of the plurality of
peripheral component devices and a corresponding path-
based device signature for each peripheral component
device; and

the BIOS configured to identify a path of an
associated peripheral component device and to use the
static table as a translation table to determine from the
identified path of the associated peripheral component
device the corresponding path-based device signature for

identifying the peripheral component.

2. The information handling system of Claim 1
further comprising:

a dynamic table associated with the BIOS; and

the BIOS configured to store the path based device

signatures within the dynamic table.



the first host bus; 10 a Basic Input-Output System (BIOS) associated with

the first host bus; a static table associated with the BIOS, the static table MCSLLP

listing a path for each of the plurality of peripheral component de\{ices

and a corresponding path 1S based device signature for each peripheral
component device; and the BIOS configured to identify a paf[h of an

associated peripheral component device and to use the static table as a
translation.table tg determine from the 20 identified path of the a.ssoclated
peripherarll3c'omp(§%éen %jrtler?/f?:g%ﬁ% Jé%ﬁeép%ﬁ ing'Pa -ﬁé:seéa ﬂ’éwgéf.alm 1
sigidtarefor ideatifyingrtheiparipherabeomponent 2cFhpdaformatienices are
handling s im |23 further.comprising: a dynamic table . ,
as;%%%%edgév%qtﬁg %%gt andl{#g BIOS %ocr%ﬁ gured t6 %‘Pé:%ltﬁgtpa‘fﬁ th one of
baseded i Bigrargres iiititn dfe dyrizenitpasiea30 MESbbRn20 3. The

sinformation handling system ofp@@irgﬁeggfr%%%%g%ﬁ%'iﬁ%géngggefeaét
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component devices are each. configured to support a device complian
Wit SRE BFthé Riréiip cansistiny bPa Perph&ialConmunehtterconnect

Extended (PCI-X).

4. The information handling system of Claim 1
wherein the BIOS further comprises a PCI enumerator

module configured to identify the associated peripheral

component device.

5. The information handling system of Claim 1
further comprising a flash memory resource in
communication with the first host bus, the BIOS stored

within the flash memory resource.

6. The information handling system of Claim 1
further comprising a memory resource in communication

with the host bus, the static table stored in the memory

resource.

7. The information handling system of Claim 1
wherein the BIOS is configured to identify the peripheral

component device during a Power-On Self-Test (POST)

operation.
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15

5 Interconnect (PCI) , Peripheral Component Interconnect Express

(PCIE) and Peripheral Component Interconnect Extended (PCI-X). 4. The MCSLLP

information handling system of Claim 1 10 wherein the BIOS further
comprises a PCl enumerator module configured to identify the associated
peripheral component device. S. Thejgpformation handling system of
Claim 15 further comprising a flash memory resource in communication
with the fir§t hostﬁ%s, Eh%glos stored v%t%!l the flash memory resource.
n". The information handhing syatem of CRIA1 29 fEiRsFRomprising & L
mefiery resourcairrcomnnicationowith Heshoshbus; thesstatictalie c i on
stored.in t nory. resource. 7. The information handling system of
Claﬁnglt:JLHZé1 %lv e?;ﬂl%%%e BIO i%%ghfigured to identify the peripheral
component device during a Power-On Self-Test (POST) operation.
MCSLLP 21 5. The information handling system of Claim 1 further
comprising a seoprd host bus i cRMLniction, withdtie frsthost bus, §

9. The information handling system of Claim 1 wheréin the path-base
dedﬁ%?ﬁﬁhﬁﬂﬁ@%oﬁﬁﬁgé aped device signature comprises an

enumeration value field, an embedded device number field,

a slot number field, and an instance number field.

10. The information handling system of Claim 9
wherein the path-based dewvice signature further comprises

a device authentication field.

11. The information handling system of Claim 9

wherein the path-based dewvice signature comprises a 32

bit data field.
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enumeration value field, an embedded device number field, a slot number

field, and an instance number field. 10 10. The information handling MCSLLP
system of Claim 9 wherein the path-based device signature further

comprises a device authentication field. 11. The information handling

system of Claim 9 15 wherein the pathsbased device signature comprises

a 32 bit data field. MCSLLP 22 12. A system for identifying peripheral

componehts. comprigingea Basic lilmmﬂmwtr@ysﬁemi@t@sxla stationents
tabggrgﬁg% ciated.with the BIOS, the static 5 table Iistlng a plurality of

peripheral component devices in an information handling system, a path

identificatior® coHespopding @0 each paripheral ¢cempdinent device, and a

corresponding path:based devige signature for, each peripheral By Static

component device; and 10 a Peripheral Component Interconnect
bu§aérimerator-assotiatéd Withithe BIOSoand cosfiguted toridertify adevices

periphgral companent assaciated with %t}fs%femms qf the, peripher ?kdication

component device slots and determine the corresponding path-base
deVicB SgmatlrE- 15 foredthPerphbid tormjorepraevies forddentifyingand a
the: Jespegiveperipheral coRPONeNtidevice, signature for each

peripheral component device; and

a Peripheral Component Interconnect (PCI) bus
enumerator associated with the BIOS and configured to
identify a peripheral component associated with one or
more of the peripheral component device slots and
determine the corresponding path-based device signature
for each peripheral component device for identifying the
respective peripheral component device,

wherein the BIOS is configured to identify a path of
an associated peripheral component device and to use the
static table as a translation table to determine from the
identified path of the associated peripheral component

device the corresponding path-based device signature.

13. The system of Claim 12 further comprising:
a dynamic table associated with the BIOS; and
the BIOS configured to store the path-based device

signatures within the dynamic table.

14. The system of Claim 12 wherein the PCI bus
enumerator is configured to identify a peripheral
component device and determine the path-based device

signature during a Power-On Self-Test (POST) operation.
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wherein the BIOS is configured to identify a path of an associated

peripheral component device and to use the static table as a translation

table to determine from the 20 identified path of the associated peripheral
component device the corresponding path-based device signature. 13.

The system of Claim 12 further comp&i ing: a dynamic table associated

with the BIOS; and 25 the BIOS configured to store the path-based device
signatures, withinthe dy. g@éqnta(p{e.cl . The system of Claim 12 wherein

the PCI bus enum_erato? IS configuredf%liraer]isgfy“ihsgr?ﬁhnerg 0°¢t Bus
corfipyfieitaleviceland-determinesthe path-Baséd evise Signaturemsring

a Povern Sell Lest{BOST) opstalion MCSLLE 2343, T systemaf ..
Claim 12 wherein the PCI bus enumerator is configured to identify at [east
on& Fipherit Toftpdr@neEorffigiredi abcordingtorupensithe Igroepconnect
congisting ofr-Pegipheral Componantinterconnect 5 (PCI), Peripheral o)

Component Interconnect Express (PCIE) and Peripheral Component
INtErEONFEG BREFGd BTIPRFaBt THE s9sennarChRirhi2 witedin tRET -X) .
component signature comprises an enumeration value field, an 10
embedded device number field, a slot number field and an instance
numberﬁqgiMcéﬂé};ystem of Claim 12 wherein the component
signature comprises an enumeration value field, an

embedded device number field, a slot number field and an

instance number field.

MCSLLP



24 17. A method for identifying peripheral components comprising:

generating a static table listing a plurality of peripheral component MCSLLP
devices and corresponding paths and a path-based device signature

corresponding to each peripheral component device; identifying one or

more peripheral component devices; 'gentifying a path of an associated

peripheral component device; and determining a path-based device

signature7for eacheperipheral.conapenent-device mcorperating the,path, o+ ¢
and operable to identify each respective peripheral component by using

tie Static tabfé‘as a translation table to determine from the identified path
of the agsociatediperipherakedrporant devicethe goresponding -y of
h-b g%ﬁev{i:%%sigggt#{e. %3% .The methqd of Claim 17 comprisin
entifying one oF nore peripheral CompoRent RVIcEEoMt detérmining and a
the tpatharaseddevicessignatuse during-a Powses<on Self- test(RPOST)

%P@fﬁ%%ﬂ;?l nglgg%wggtof_cgel%im 17 further comprising storing the

path-based device signature in a éyc/relaa’mic table. 20. The method of Claim
17 whefeie tHel pathrisasede devicesignature gomprises @menurserationvices ;

value figlde 9 serphegded fevige qumber ied, 2 siot nymber fild and an
component device; and

determining a path-based device signature for each
peripheral component device incorporating the path and
operable to identify each respective peripheral component
by using the static table as a translation table to
determine from the identified path of the associated

peripheral component device the corresponding path-based

device signature.

18. The method of Claim 17 comprising identifying one
or more peripheral component devices and determining the
path-based device signature during a Power-0On Self-Test

(POST) operation.

19. The method of Claim 17 further comprising storing

the path-based device signature in a dynamic table.

20. The method of Claim 17 wherein the path-based
device signature comprises an enumeration value field, an
embedded device number field, a slot number field and an

instance number field.



instance number field. MCSLLP 25 21. The method of Claim 20, further

comprising parsing at least one of the enumeration value field, the MCSLLP
embedded device number field, the slot number field and the instance

number field to determine device information 5 about the peripheral

component device, the device inform%tion including at least one of a

device type and a slot number. 22. The method of Claim 21, wherein the

slot number 10 is independent of platform such that the slot number is

the same forthe pefiphBRFesrpdheftdeiceRhefiumshdiedderny ising
inforpiationtangting s¥stéMne of the enumeration value field, the

embedded device number field, the slot number field and

the instance number field to determine device information
5 about the peripheral component device, the device

information including at least one of a device type and a

slot number.

22. The method of Claim 21, wherein the slot number
10 1is independent of platform such that the slot number is
the same for the peripheral component device when

installed in any information handling system.



