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*159159* | MPROVEMENT OF REMOTE | NSTALLATI QN
PERFORMANCE OVER MANAGEMENT CONTRCLLERS | N MONOLI THI C
AND MODULAR SYSTEMS 5 BACKGROUND OF THE | NVE

Field of the Invention 10 The present inventigmmmmmmmnmmm“
relates in general to the field of renpte informatdgie«
handling system adm nistration and nore specifically,

R e S

busi nesses seek additional ways to process and store
i nformati on. One option available to users is 15

i nformati on handling systens. An information handling
system general |y processes, conpiles, stores, and/or
communi cates information or data for business,
personal , or other purposes thereby allow ng users to

BACKGROUNBORPHINVENTI@N/e of the information.
Because technology and I nformation handling needs and

. ..requirenents vary between different users or
Eﬁﬂgégéhigﬁﬁﬂgﬂg, i nfornmation handling systens nay al so
Ve &SR iV afionhaktes i SLdER 't&ﬁle'ﬁﬁ:k?@ﬂ@{n%ge infWatiBf hatiling

information Is handl ed, " how nuch information iIs

r . stared, or.co ni.cated,. and.how qui.ckl
syste iR ERonShil ity bl FAMP i e Rt ardoode.
stored, or conmuni cated. The variations in
I.nf.or naf.i hand| i ng systens allow for information
QEﬁﬂgﬁglgﬁgﬁgﬁéﬂ@ﬂéﬂﬁo be general or configured for a
speci fic user or specific use such as financi al
t ratBacilu®dnd KeTesdationAdontih i tb §fPéaéalih@Nfduals and businesses
enterprise data storage, or global comunications. In

seek zﬁﬂﬁic;n'apv@aysaé pir&feQJ JRE A éﬁﬁﬁ?&ﬁdﬁg GSdRith aU?iYabil{:t‘Bl W88 is
a variety of hardware and software cormnponents that
infonﬁ%?’on%%n?ﬁ%éﬂw esd Anoin?cér?n(égérsf gﬁrz&lgllrgesyf%?lggeggr ﬁ?)}écfcggsgs, compiles,

orna and fay 1n
dat.a storage syst nd, net wor ki ng syst ens.

Syst ens, ns,
stores, ch{/or communicates information or Sata for%usmess, personal, or o¥her purposes

thereby allowing users to take advantage of the value of the information. Because technology
and information handling needs and requirements 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
quickly 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 ?:omponents that
rﬁay be configured to process, store, and communicate information and may include one or

more computer systems, data storage systems, and networking systems.
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-1 reeeerrorrrr Ve verr v o veer rrrr i
*000002* The volune of data that infornmation handling
systens nmanage continues to grow, driving the need
for scal abl e systens that not only sustain information
egrit aJIablllt ut al so nmake effi.ci ent
s g‘fﬂheé%ﬂ‘f%@mr pésmatien ] @@gawﬁpwaaﬁwmuqsao grow,
addressing this need is the use of |arge,
drivingthe meeshfweéqaéables@fsmﬁh@tmﬁmlyusnsjalnunﬁonpa@qommgs@ﬁs
5 Anot her popul ar approach is bl ade server systens,
availatfilityhbgailsermdle\efficegruse of eonpuvingresolirces.nOny poptdbr approach to
comput er bl ades housed within a chassis that provides

addre3sifi HiPRecd QW B uSé!BPlayge, intbrindeted 88HerdROAGASRE nultiple processors.
resources. Each conputer blade typically includes one

Anotﬂér r#gg{lzltg{ opﬁ)'}&fcﬁstégl ade S&Q&Q%t%s A enepag(y E‘nﬁmse{a number of

and conput er rage

BT LB RSB gaﬁa&sfo%mwer
bl ades and/ or spread across avail] abl e resources.

coolingy and menagemang FsQwesyy astuspmppter hlade fpjeally inchedes @ae or more
addi ti onal conputer blades are added to the bl ade

processry spmpReymetiosy nietfork kennsitiersn arheamagutér, storage. An advantage to
adm ni stering servers froma renote |location is often

this approdelt ©thyat users, applicatiohs aidieryrocRses fcam be Adsi gnd ta st ifitt computer

access controllers (MACs) |ike the Dell Renote Access
bladeSCaRd/bOdgr&d dctI36\ R aiRbRe&Rirdeb e ARRBAikibNal odegﬁﬁé‘béwé}'w capacity is
manage 15 software on renote servers. e aspect of

needetdhg@(ﬁ%lm%o&é%tgm%@)akeoﬂgte ?%{h%%%dg stRgl.al I ation of

twar e through a
s virtual dia. Virtual _.nedia
o dihert s B B STa5h ABRT JORUTIHERRE S rRss 08 ao&ea@ée  foion s
device to a,server and yse the device as if it
often grandatery injjodayesRusinegtenvienmgnt, dylanagemenfaccess ap%Follers (MACs)
generally uses hardware to enulate universal serial
like tlmﬁéelé RemptevbersssContendler ARAER proniderthe abilityetolisiall and manage
interfaces, thereby 20 avoiding the need for
softwartdint remned serhers. o@naaspect fof thedé MEACH R3ehewi dllowiathe n@fota installation of
device is connected through the nmanaged server's USB

operaﬁig% systdhe (OS] R otBer SoftivaRahDubhk a Féatihrk khf%n 38 HrfaPiedhOVirtual
media allows administrators to remotely connect a mass storage device to a server and use the
device as if it were physically present on the server. Virtual media generally uses hardware to
emulate universal serial bus (USB) mass storage devices with native USB interfaces, thereby
avoiding the need for additional device drivers. After the virtual media device is cénnected
through the managed server’s USB bus, the server’s OS treats it as if the administrator had
physically attached a USB hard disk, floppy disk, or compact disk to the remote server. Once a

virtual media device is connected to the server, administrators can remotely boot the device

through a remote management console application. Once the remote management console is
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physically attached a USB hard di sk, floppy disk, or
conpact disk to the renpte server. Once a virtual
nmedi a device is connected to the server,
adm ni strators can renotely boot the device through a
enot e _managenegnt consol e appl.icati.on. Once the renpte .
la“ncﬁﬁ‘ﬂgfég‘il?ﬁ ma‘g%‘?r%?ﬂéef PQWP@ET“&’LHH‘G thagtedniie sKeRgangggment experience
. server powered-up and booted, the system managenent
is thegsame ap etﬁb@ administiator Seare paesiqatly prrsenichithe remote sFvevier e
physically present at the renote server. Virtual nedia
c avirtoel reedia kcan be/sinslady usedetoneirati ee theem armged) sohvearés MAC s a local,
MAC as a local, USB-connected storage device. During

USB-20Aiestidstdragd @vicd! iMithg sbit®ardinagRddions  themanhded server will attempt
attenpt 5 to read data fromthe MAC just as If it

to reaff&iats Forh WM AL _ﬂlg?%?f ASVdrE § 1odal ga{;age Akviky Inaacﬁfaﬂ%, Ia ;ead request

request generate t he nmanage rver i's typic

senergfid o dng el B B0 S R e o P Bl he'a Us bus
har dyar €. . The, managengnt application running in the
port Mk Guathere ies Teeejtieesy s MR %Qéﬁ&“‘{%?&e?%’; mgpagsment
are forwarded through the MAC to managenent firmare
applieagion aungng in the MAQKproratahe nequsstantd Ethempt pagkets dyhieh are forwarded
The LOM then forwards the packets to the renote
througha thedd A€t mariagemhemnt\firmwaine residingy indhe BANAMOK Motherboard (LOM)
connection. Responses are received over the network

modu@® MIRCLONMNthkh EPlal® thé FAERER tHBASRBR harfdge@Bht HBFt dvREan
process 1S repeat ed in reverse until the renpnte server

exterﬁl\ﬁé .vsyo(f'ﬁ b c{iﬁﬁ glg&?SPs&s?‘gTear?E%D%f ok Meﬁmrﬁ@ﬁxﬁ’féigﬁ from the

I's emulate evice, t he
remo{eﬁﬁ%{arggrg?tit\%glpgtaq%ﬂggeggr:og%s E%éep% Ie?’ct gler\é{/grse%gltﬁ %?ear%fc’n%teogerver
.installation) take nore tine w.t i rtual nedia )
receiy e heiFERANSE %ﬁ @Qtﬁ%rr?anpfﬁ @%F%the%xﬁ if, spylated: 3sglocal USB device,
met hods such as pre-boot execution environnment (PXE) )
the Ofngirequiregbiadond medsles fasdSB fipdyest Hiecause of thipIsefrwaredastallations
over a network connection. In part, this is due to
(e.g., O instpllaidii\EGke nore dintel wutlle vstal modia dplengntatisnshhe with existing
network connection. Sinmultaneous renote installations

instal@idn nfctiRRts SuE &9 EbY6t KEBMEnSeniroR@ENQPKEY had hét&ork file system
| eadi ng to congestion on the shared network 20

(N Fsggﬂpﬁgthin?féme\m',idl dvePh Hgtk&%'rl? gorﬁ)%ct‘i%r{ %?ﬁﬁgtggsgg‘ahgto multiple MACs

m ni stfation solution, I'S approa

in a blade system sharing a single network connection. Simultaneous remote installations can
create excessive amounts of network traffic, leading to congestion on the shared network
connection. While providing an effective remote administration solution, this approach adds
undesirable latency and increases installation time due to the multiple hardware and software
steps involved. As a result, longer installation times can be experienced as well as possible
connection timeouts, which can become more pronounced over time as processing loads

increase.
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undesirabl e |l atency and increases installation tine
due to the nultiple hardware and software steps
involved. As a result, longer installation times can
be experienced as mell as possi ble connection
ut s, [ come nore pronounced over tine
SUM &Sncr ease. -3 SUMVARY OF THE
I NVENTI ON A nmet hod and system are di scl osed for

| SiatodRed S@hdiareadisPsked ot iAsthIBRR k&ftwhrefcad B h 8énote
handl i ng system (RIHS) conprising a managenent access

0 i LY I PSS MRS 5o IR B0

oy S ST R b Wﬁb&l@&lwn A B tage e

virtual, nedia_device (VMD) that enul ates_a
RIHS hyecosmaynicatiog wiryits MAC oyes gingtwyrkiceanegtionc RhgiRIEES isjgitially
RMS. I n one enbodi nent, the physical nedia device is a
booted by welestiig asdrtuall médis dQ\{'USB)VMEQ that e bates agwedeterminedphysical
floppy drive, CR-ROM drive, hard drive, etc.), which
mediLdevii anacliedno tie RMISe Iabfle apedifrent, ¢he phgsichlhfedia dbdce is a
physically attached via the 10 RIHS s USB bus. Once

univeRaPdeEdl bus®'s ds§ BfilgB Wevidslf .| A8y R CRLROM @ik, hard drive,

installation files cont ai ni ng netvvork share

;
etc), 4 c&é%.ﬁ*rakﬁ%ob%?féha#ﬁ%w&%@ﬁ RIDSOBE B SANG Blata Vi the
a ransfers them across the RIHS s USB bus, where
RIHS; nﬂ?fﬁ b5 | oaded into the RIHS s menory and install ed.
15 Once the RIHS is fully booted and the network share
i fcabpeted.dhe RMSansfes Fgf’étl%ﬂql beot filpsandripsiallatipadilesgontaining
network share information to establish a network
networlo shege infonmation averstnumtio f-bhad setwodngpmnsétivg te afrietveork port on the
code installation files. After the network connection
MACI TheMACIresied thd files asDfrinvfore theitirosd sheaR 1S s 8B bl svhere they

are transferred fromthe network share to the RIHS for
are load¥atiAdol tRE RAIS s memory and installed.
Once the RIHS is fully booted and the network share installation files are installed, the
RIHS uses the network share information to establish a network connection to a network share
comprising software code installation files. After the network connection is established, the

software code installation files are transferred from the network share to the RIHS for

installation.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention may be better understood, and its numerous objects, features and
advantages made apparent to those skilled in the art by referencing the accompanying
drawings. The use of the same reference number throughout the several figures designates a

like or similar element.
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20 BRI EF DESCRI PTI ON OF THE DRAW NGS The present

i nvention may be better understood, and its nunerous
obj ects, features and advantages nmade apparent to
those skilled in the art by referencing the

acgo nyin dr.awi.ngs. .The _ use of the sa reference
nukigEEe %@&%@ﬂaﬁ%e%ﬂﬁst@&% Phfn mfeymation &@%J[ngawsma}% that can be
like or simlar element. -4 Figure 1 is a generalized

used ito implementi thesystennand mebedef theprésgnidnyengiosy st em 100
that can be wused to inplenent the system and net hod
of Fighee 2ois apentralizedefidwahart oFthglingtalPation of sofewae abde@da remote
flowhart of the installation of software code on a

inforfr@fiB Randliff Qydt&h (RIHEAAALERGanY SWi@n(dRBddiméd of the invention; and
accordance wth an enbodi nent of the invention;

and 5
Fi [ nal ITAQr: R .
PR e e AR ARt i MR o i Apdance with an
iaventi.gn for the renmote ins .atipn of soffware

embd e dEe i Pen R B BRI et mo O RYac§ Sadsm o e
provided for installing software code on a renote
information __handling system (RIHS) conprising a

MMEMCOMWI ler (MAC). In selected 10
enbodi nents, a renote managenent station (RMS) is

| MRIQARSH £d syQeRBRGPRVIARA &Y {ERaliig s6RWHRLEEbA 7 9eibtt tformation
its MAC over "a network connection. The RIHS is

-0 L t - ' Vi [ evj
rand!ifs o Pl Bting TGk B! ISP MACTH ftcr
storage device (e.qg., flo rive, CR- drive,
ermboE A SO SO O RNED S TEBIGERIR 19 ey the RIHS by
appears to be physically attached via the RIHS s USB
Comrblugw@gd\@tfwéwg’sﬁ, oyea@ vk cgpraction. The RHES 15 igivially beeted by
files and installation files containing network share
selecting avirhual mrdindevice (XMD) thattenuthates aprefletegningdphysicabmgss storage
the RIRHS' s USB bus to the RIHS s nenory where they are

devick gagde floppyndrive) SIRaRIOAM dri tard dréveRbtdS, which dbhtyinbadbetfile and
and the network share installation files are

or48 9 L RO 18 B Ak s e
additional boot files and installation files containing network share information to the MAC,
which transfers them across the RIHS’s USB bus to the RIHS’s memory where they are loaded
and installed. Once the RIHS is fully booted and the network share installation files aré
installed, a network connection is established to a network share comprising software code
installation files. The software code installation files are transferred from the network share to
the RIHS for installation.

For purposes of this disclosure, an information handling system may include any
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,
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installation files. The software code installation
files are transferred fromthe network share to 20
the RIHS for installation. For purposes of this

di scl osure, an informati on handling system may i ncl ude

an instrunmental ity or aggregate of instrunentalities
or ot éF‘é’BF“é th?r EXARIE A 18{05@3&?%/, a"ﬁf‘é& g¥gem “taryg;sa‘rﬁef sonal computer,
receive, retrieve, originate, switch, store, display,
a netyyewki starege deyiqeeer anyratberrstitable geiekiansl maywatlydn sige, shape,
utilize any formof information, intelligence, or data
perfofrandepfuinotbem)itys andpticd. i The infortnatidn handhing syssérh @tay include random
pur poses. For exanple, an information handling system
accesSeniifty R RS OMPdr RIS REsing FesOBE¥OIukh 8 2 CaARI PRCkSEhg unit
or any other suitable device and may vary in size,
f [ [ ' T 1ot
(P B Rt RS AR omh R, ROM, e e BB ncitBlotil memory.
. r RAM , [one. ar re,prpcessing resources such as..
AdailiFR bR el RS RimEibS nE RSy B i Gelafic ons of more disk
. software contral Io%jc, ROM . and/ or_ ot her types of ]
drives, 996 OF BYOF§ RetyRRORFts Tomgrmmppisaiing-wih exempakdeyices g well as various
informati on handling system may i nclude one or nore
input@hd kutpdt ({Mslevizns soch asa keybeandoa knopse, aed & wideo display. The
communi cating with external devices as well as various
informatiuii handHn®shspeth mad/alp ifdudease orghierd basesdpkRBRaa tensmit
nouse, and a video display. The information handling

comnft$daBiBhsTBwal e VAR Sre RbmBBAGHPUSES Operabl e to
transmt 10 communi cati ons between the various

hay; h ' i i

P15, §RIRARPRY g B RPN o0 ot cane

t hat .can he used to i ement the .system and. net hod :
used ol B e Rianees Bl STRE PreirGiRtHGh, LE e HRon handiing

system i ncl udes a proce?sor (e.g.., central Erpcessor
systergringlugss anreqgssor {Bg:, ceniprhPrasesspuitinit 97 dyPUdelPR ciaputiguput (0)

_such as a display, a keyboard, a nouse, and associ ated

devicesoHi4; sdheas s, displapa adebdavd aonouss, atidsdssariasedigmntrdll6rs, a hard drive or

vari ous ot her subsystens 108, network port 110

disk sopegatice varousaiiiee Gubdystemhs 108} vabwErklpdat, 1 1nshesabsd MBonnect to a
menory 112, all interconnected via one or nore buses

netwokl 422, Q@ ls§stemHReRéry 112 2alf ihtdrBSine&RdRId HRr RRRE blides 834, System
116, network share’installation files 118, and

memory 112 further comprises boot files 116, network share installation files 118, and

software code installation files 120.

Figure 2 is a generalized flowchart of the installation of software code 200 on a remote
information handling system (RIHS) in accordance with an embodiment of the invention. In
selected embodiments, remote installation of software code on an RIHS comprising a
management access controller (MAC) begins in step 202. In step 202, the RIHS boots to a
virtual media device (VMD), which generally uses hardware to emulate universal serial bus

(USB) mass storage devices with native USB interfaces, thereby avoiding the need for

additional device drivers. In one embodiment (not shown), a virtual media server runs in the

-6-
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software code installation files 120. Figure 2 is a
generalized flowhart of the installation of software
code 200 on a renote 20 information handling system
(RIHS) in accordance with an enbodi nent of the
i, ny iop. In selected enhodi nents, renote .
RIES AL i § uiitet MEUR CER S0 rEROLMeRRRRINEN TR (RYIS)
managenent access controller (MAC) begins in step 202.
Admingstrgiospeandog ontedhRyirgalypedia seryerghroygh ey aut-ofelangd ngeyerke
(WMD), which generally uses hardware to enul ate
connaghipn end edtatdish ia afirtual mmedjaldSBjomeRmcesststab hished dtbe iviraml mietia session
native USB interfaces, thereby avoiding the need for

forwat8s ReGksts festakhe RIHS ® tHE Mafigemenhiclfsne nemiHpcin 8 ferfidt® imanagement
shown), a virtual nedia server runs inthe -6 RIHSs

statiolYRifro@Eifa AetWofil é@{ne%}\g’sﬁér itl?é‘\trirt[léir}ﬁedii]dé\/iéeeig‘%ﬁected tltmfgugh the

managenment station Adm ni strators can [og on
5 i,rtual j rver, t an . out - of - band

RS, 55 6 KT s P o Bt PGt b PRy aached a USB
,essj on. .Once establ jshed, the virtual K nedi a session

hard %&ﬂgpag d&csquq;é@ma?tr% toftke RINE Opce wuirtvalmgdindgyice is connected

client running on the renote managenent 5 station
to thetsayvet gHmanipfeators ckn teortely boetthe Agvies thronghya mensgemertgipalication
device is connected through the RIHS s USB bus, the
impleRleniisdsn @fs remetdt mandgementi statiohe Cadethel minagementhapglication is launched
physically attached a USB hard disk, floppy disk, or

and tHeORPES-powkrédcup and BEot&l, i sysiefifmanabeeHBdxpeBEHR i§d¢isaBe as if the

is connected to the server, admnistrators can
I : ' gh a nmanagenent
adm"g%{)q&?@g%éfgﬁ%?atrlnlgﬁ)é%g}#tag?%ﬁﬁﬁ'e renot e nmanagenent
statian. t he nagenent . appl i cati ' aunche
5Pk S st B R AT TR AL BBttt W YR BRERIES the RMS for
..ma enent . experi e is. th as if the . .
additigralPRPLHIES Ny ?@ﬁwﬁ@m tﬁf_z/ﬁgﬁgeémat@s O 8t Rpgsinstallation files
Once the RIHS has conpleted its initial boot sequence,
comprigiag Yam ozl shase dormatioRVEnEG the ngtiviirk isharg linstadlgtion filesarg generated,
step 206, followed by the RMS generating one or nore

the RMiSausas 4 a¢tiwvork €ornnestionctosprtd thie addiriehaltbokt Sllesamd the generated network
informati on. Once the network share installation files

share ais@allafOe iRk @tlstep 210 RAhEVEA 038 pletelfRdR it RIIB) EmtdneRnib8diment,
send the additional boot files and the generated
the ndtfbUokinection is over a local area network (LAN) using a communications protocol
such as Ethernet to connect to a network port implemented in the MAC. In another
embodiment, the network connection is over a wide area network (WAN) using a
telecommunications protocol such as TCP/IP or frame relay to connect to a network port
implemented in the MAC. In yet another embodiment, the network connection implements a
plurality of communication technologies and protocols to connect to a network port
implemented in the MAC.

After the MAC receives the additional boot files and the network share installation

files, they are routed in step 212 through a USB port implemented in the MAC to a host USB

-
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share installation files in step 210 to the MAC
inpl emented in the RIHS. In one enbodi nent, the
network connection is over a |ocal area network (LAN)
usi ng a conmuni cati ons protocol such as Ethernet to

to a networ nted in the NMAC 1In
port Gy 1B RUHScbar l(qaﬁe{ iia (B IS GrmemoRoroncs [eAed. ot
w de area netvvork WAN) usi n][ge a 20 tel ecomuni cations )
procegprss peaseeduing e atid) mﬂ oot filea ard pldrdbe sepveranbrated, the iastallation

network port inplenented in the MAC. In yet another
files comfprdhingethe petwoek sletrevfdrmeation acd lilewiseniphdxteantl €xecuted. After the
plurality of communi cation technol ogi es and protocols
netwdrR sE&0 Ml¢dilation fil3HaVObkenRéthlled, tHe! FIMBiseslthehetwistk Wiee
After the MAC receives the additional boot files and

infonh%d“tgtemﬁﬁslﬁg‘ﬁt%@gfﬂﬁ}nﬁh%E)tn' 18 'Bgé‘?eg?\g{)ﬂkl shisire 1608%n A ?re% 214. Once

routed I n step |rrplerren ted |

the a ho or e ere.t
the nggrif Eiinbelioh it Sasshe secbuliienaf st s até ety Yrom the
procedures proceed using the additional bogt flles and
netWQJLtSB%re rm@eéﬁﬁﬁefpr [nstabatiorein steprel 6 18 oag prbpdiment, thegetwork
conprising the network share information are |ikew se
conngcygn betwean thexnetwokgharafand thet REHS isdhrouglk a $1A8¥ en motherboard (LOM)
installation files have been installed, the RIHS uses

port iiptenmegiteton khsREH® Onéedlbsofaidre Bodecineallatohi filés leave dbsbrckeived
connection to the network share location in step 214.

and n@ﬂaﬁl%d kﬁﬁtéﬁ%tﬁﬂétk)n%ﬂ@ﬂ?ité&@w s established, software
code installation files are transferred fromthe

2?&%? Ig i$ Q gér?e n%l&ga IBﬁ)c ld.f%e{rﬁ of rﬁ\l& llrﬁghﬁﬁl&nr}laﬁal?r& system

n on connecti on

ent . het rks re an he RI is thro
RIS eRen e o e ?951 G e e femote

. g@ \ Once all software codelns,tallatlonflles have
instaligtign 3P@ pbsafenrg goden dniselsetad PeRodimsrts: RIES 3@ remapyisss a processor

ends in step 218. Figure 3 is a generalized bl ock
(e-g., a¢reiegl arocofsonunitont@ U Hf lO2 naputdoutptiO) devissssitOdnsuch as a display, a
(RIHS) inplenmented in accordance with an enbodi ment of
keybdahds aimoeef andrasfa@iatédieonteiiefsga hard sliriak badisk Stogdde 106, various other
software code. In selected enbodi ments, RIHS 330
subsySterid 08 Sfetwork! g€ PIR Yperable to connect to a network 122, and system memory
112, all interconnected via one or more buses 114. System memory 112 further comprises boot
files 116, network share installation files 118, and software code installation files 120. RIHS
330 also comprises management access controller (MAC) 332 connected via universal serial
bus (USB) 342 to I/O port 104. MAC 332 further comprises network port 334, USB firmware
340, and MAC firmware 336, which further comprises virtual media device (VMD) 338.
Remote management station (RMS) 320 comprises a processor (e.g., central processor
unit or “CPU”) 302, input/output (I/O) devices 304, such as a display, a keyboard, a mouse,

and associated controllers, a physical media device 306 such as a floppy disk drive, a CD-

ROM drive or a hard disk drive, various other subsystems 308, network port 310 operable to

-8-
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(e.g., central processor unit or "CPU') 102,

i nput/output (1/0O devices 104, such as a display, a
15 keyboard, a nouse, and associated controllers, a
hard drive or disk storage 106, various other

conn%cg lt:)cg St e:@? [12021293 E%V\FR%IE EVE'{%&? ﬁ%%g? %Ir'c%glﬁeectgéﬁo\rlgggg grcrtnore buses
i nterconnected via one or nore buses 114. System o

314. syptemymamorys ] 2tfgher comprisesananggementidlients3221amd viguakoredia client
share installation files 118, and software code

324. iRIESE302RMS3 X0 dndsnefvidiik skirki348 atktilladomoectedmpiaingteork 122.
managenent access controller (MAC) 332 connected via

Urth éelestad emBodifHenidOrebiote insiaBitioifler sb@whiddcodebh RIPK. 33W¥egins with
332 further conprises network port 334, USB firmvare

e RO o3 MARID Simaney el h%z*”m%?éf"n%ﬁlgg{eeh%%ﬁ@*IYS‘ra’
> .
dev1c§t3§§ eglg OnEeRN@od’T)’rggnt,?% ;9§ gﬁtﬁula eﬁlg ﬁl%aglnb%lf (?qﬁe%% arsaa USB

deV|ces 304, such as_a dis a keyboard, a nmou

mass §iogggslewice M ragie L i aca oty evding diened Frrcadditional
306 such as a floppy disk drlve a CD 25 ROM drive or

devicg drizerd. & ene embodementathic phgsieal nmdlasdﬂymemsmboot file, which
network port 310 operable to -8 connect to a network

furthér28mpainet astywt Remele rin agotBéZemiddimentt(asteshoway; taadrtvdl anedieserver
or nore buses 314. System nenory 312 further

runs QARPMAE 33T RIPL GitTRAL medih 8Rént 3k iARME 30D U Ndnﬁﬁ’i@ﬂreﬁors can log onto
client 324. RIHS 330, RM5 320 and network share 348

the V1%nglorgédla SQVaahL& \Ah &ﬁ&éwﬁlﬁ‘%)ﬁ% Onfelvo%r? oﬁr?écﬁgn 346 and establish a

ment s, re te Ins tware co

virtua i S oI Sleblisned, il relesidh keuanihpeiugits from the

devi ce 306.. I n one enbodj pen VND 338 enmul at es
Rms%é?&‘mm%r:@eﬂ&aee@vmggg e R 2t Qg @etwork
device wth a native USB interface, thereby av0|din '
connecien Adl dA fter the dirtual media devlise iceondedtedtheoughthoREHS’s USB bus 342,
enbodi ment, the physical nedia device conprises a boot
the RTHS 830 tnbditch as ffith¢ ldministrator haé physidatigtatthehied physital media 306 (e.g.,
anot her enbodi nent (not shown), a virtual nedia server

USB A&d'disks flb yd& MAGorpact AR} B the RIMSI330EDnde Hel ﬁﬁﬁal%@ﬂ% device
in RVE 32 Admi nistrators can |l og onto the virtual

338 i{EhactSPloUE %}rgﬁ tbdﬁﬁg}?#étﬁggcaﬁ %}got%%)ot [}{%tdwfclé through the

connectl1 on ‘esta

management application 322 implemented in the RMS 320. Once the management application
322 is launched and the RIHS 330 powered-up and booted, the system management experience
is the same as if the administrator were physically present at the RIHS.

Once RIHS 330 has completed its initial boot sequence, the VMD 338 accesses the
RMS 320 for additional boot files, followed by the RMS 320 generating one or more
installation files comprising network share 348 information. Once the network share
installation files are generated, the RMS uses a network connection to send the additional boot

files and the generated network share installation files to the MAC 332 network port 334 over

9.
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virtual nedia session. Once established, the virtua
medi a session forwards requests fromthe RIHS 330 to
t he managenent client running on the RM5 320 through
OOB network connection 346. After the virtual nedia
device is connected through the R s USB bus 342,
OOB g ek FRTpstion 346t 16 o e thfnqnﬁéﬁ%\éﬁ%wgwﬁ& GonngrLign 38 is over a
physically attached physical nedia 306 (e.g., USB
local prgn aettvosk (LAND paing dicemmupicationgprietoceli ssiRh ag bthemst &) gggnect to a
330. Once the virtual nedia device 338 is connected
netwdrk poitS3R HBad#ker eatbotimest,ithé OOB naworkecomhedtipni3d6tis dvee a wide
device through the management application 322

area de@&&'{W‘AH? udifig b @eﬁhﬁxﬁﬂ&ho@ﬁ@td&?s&ﬁrﬁmtor frame relay to
application 322 is launched and the RIHS 330

connddPYES Sk @89'3 P 0[%3& arfofer 3B F&ﬁ

?rk connection 346
experlence salhe as

ﬁlnIS or were

h . n h R ha

impleiab et & by paigg et bblieion aas {%@Sﬁ}%%%%fgwt to network
accesses the RMS 320 for additional boot files,

port 338} | owed by the RVB 320 generating one or nore
installation files conprising network share 348
i A fber st MAC 3Dhrseeiveethn edditiohal bhat files anvktha inktastork phare installation
files are generated, the RVMS uses a network connection

files, tHey S butddehigh b iUSBporbimplembnttd irethe MACtI3¢ oyerE8Bibasi 342 to a
network share installation files to the MAC 332

host IU'§1§ WertonRRE RI§§§3@Wae t&%ﬁgaoﬂﬁgd%lih@m%%&ﬁbrﬁ‘}@ Once

In one enbodi nent, net wor K connection 346°is

loade8 Veorot roch?l n%r%Eeee% Lﬂl g\’fﬁé 5@2&&{&1 Eé‘(?{'fﬁgs f16 and after the se ver is

otocC such as ernet to connect

ehmrk ort 34 not her enbodi ment . )
booteﬁetbwsﬁtkvoela ¢ insilaionsHied 1 0 Enmerivip e nepisik ﬁ@%% information
using a tel ecomunj cati ons protocgl  such
are hwq lpadsd qndgrecuted: afyfterghgnetyrrptharg woalimianes b%'i‘%"e been
334. In yet another enbodi nent, the OOB network
installednthe RIHS3304Bes thapetaoen s}gra&ﬁ} inferimatipn ¢f establish a network
comuni cation technol ogi es and protocols to connect to

connedeibnviioln ndowoik b3 10AtHreught eew bG48 36 the aetwoeissiiane348. Once the
addi ti onal boot files and the network share

netwdrk Sbitldcibr RestablidtRa; sofiRYe &R 1AM Rdn OO rtrifzkerred from the
port inplemented in the MAC 331 over USB bus 342 to a

network share 348 to the RIHS 330 for installation. In one embodiment, the network

connection between the network share 348 and the RIHS 330 is through a network port 110

comprising a LAN on motherboard (LOM) port.

It will be apparent to those of skill in the art that the undesirable latency and increased
software code installation times of current approaches are reduced as only boot files and
network share installation files are routed over USB bus 342. Software code installation files,
which typically comprise the majority of the files involved when installing software code, are

instead routed from network share 348 through network 122 to network port 110. As a result,

the slower bus speed of USB bus 342 and the intermediate processing steps described in

-10-



10 host USB port on the RIHS 330, where they are

| oaded into the RIHS s nenory 112. Once | oaded, boot
procedures proceed using the additional boot files
116, and after the server is booted, the network

area S 1ol Bt AL on LG8, 118, QP oL 0g Lhe L0 i
executed. After the network share installation files

recognivg thed vzany egher embedimentsandivaaationeSf 3B0preseat invhrtion are possible. In
network share 348 information to establish a network

additibh, ach pé tieireferdncedreamepouents ipdris erhbodintehr afithéinvehtisr kiay be
348, to the network share 348. Once the network

compﬁ@éﬂ”‘@foi plafilitPoRhiidhbmbadch SRérhimigtvIPER ottt ih Hatdnied
les 120 are transferred fromthe network share 348

env1r$rﬁgérnngtl:%ﬁ%m%§ 0 bRk efnﬂﬁalg{eln%tdfqﬂe nb@ntﬂ)‘ﬁ%ﬁﬂ%har eH %hfsreferenced

dnnecti on between t e netwo

he Rl 330 tmprk ort

embafffh REpATGEIng R0td Rnd et s seh e SugroBBibeatag. | ¢ wi
be apparent to those of skill in the art that the
undesirabl e | atency and i ncreased software code
installation tinmes of current approaches are reduced
as only boot files and network share installation
files are routed over USB bus 342. Software code
installation files, which typically conprise the
majority of the files involved when installing
software code, are instead routed fromnetwork share
348 through network 122 to network port 110. As a
result, 25 the slower bus speed of USB bus 342 and the
i nternedi ate processing steps described in -10
greater detail herein are renoved as constraints.
Skilled practitioners in the art will |ikew se
recogni ze that many other enbodi ments and variations
of the present invention are possible. In addition,
each of the referenced conponents in this enbodi nent
of the invention may be conprised of a plurality of
conmponents, each interacting with the other in a
di stributed 5 environnent. Furthernore, other
enbodi nents of the invention may expand on the
referenced enbodinent to extend the scale and reach
of the systemis inplenentation. -11
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VWHAT IS CLAIMED IS: 1. A nethod for installing

software code on a renote information handling system

(RIHS) conprising a nanagenent access controller

(MAC), the nethod conprising: nmanaging said R HS

using a renote managenent station (RVS) operable to

communi cate with said MAC over a network connecti on;
WHAT BICDAIMEDNIRK HS using a virtual nedia device

(VND) operable to enul ate a predet er m ned physi cal

medi a device coppri sing at | east one boot file;

tr angf er r et og ipstal ipgesotivags Fadeon4 remopesingringtion,
heIn!d'hﬁ g%m% ceﬁ%y a%ﬁ‘ﬁ{a erh &t QEORS b&ﬁrcmep(m@) CGthe
RVS o sal adi

g sal net wor k share
miethetl @binptisiogr file fromsaid MACinto said RIHS for

tall at st ab t ti
oper BEeEnErd LS Bng bl ppReioy aipE CLUS p&bie o
i nst al | at égmbhite WidSaRiaUA Me¥eramistwidiR cEnreltismi d
RIHS. 2. The nethod of claim1, wherein said net wor k

conmnitiatiag isaid R:IIsIS\A@m a ethal v devdcesiNMIDMRESTRble (o emulate a

bans, Sl A SRR AL o SRR g 1

met heshs@drrifig ad 18ast ondﬂi&fv@tl&h&ﬁﬁ idstellatioatfite cphyssinghetwork
nmedi a device . conprises a un| versal serial bus (USB)

i nt er f aceshare informatien fem Bid RMS tesaid MASs ei n sai d VMD

s o | frishach Bk s SR NP RSRAEHf
sai dﬁg{i ﬁlg.SEgﬁlg%krﬁ%Eoé&o% grf an:m 1, %er el r% {égsl boot or
file corrpinismhstidm;)and kernel infor rmtl on. 6. The net hod
of Cfl:s?ab?qshmg a ngtrv%r cgr?r{egtlgrg opergt)slet: tootrr]a?ns e?tam5§ o%g z§1(§1('?ware

code installation file from said network share to said RIHS.

2. The method of claim 1, wherein said network communication between
said RMS and said MAC is out of band, said out of band communication

communicated through a network port implemented in said MAC.

3. The method of claim 1, wherein said emulated physical media device

comprises a universal serial bus (USB) interface.

4. The method of claim 1, wherein said VMD is operable to be
configured in a BIOS implemented in said RIHS.

5. The method of claim 1, wherein said boot file comprises boot kernel
information.
6. The method of claim 1, wherein said at least one network share

installation file is generated by said RMS.
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installation file is generated by said RVs. -12 7. The
met hod of claim1, wherein said at | east one network
share installation file is copied fromsaid MAC to
said RIHS nenory over a USB connection. 8. The nethod
of claim1l, wherein said software code installation
files are transferred through a network port

i mpl t [ [ | HS. 9. The method of claim 8,
whor &1 s SRERRAGH Rl WBeARpt b T et aikcpare
BRI KA LA pi AN EHRIHRMAR @ shid R PRAESory!Her ATKB

met hod of claim1l, wherein said at |east "one software
capdetioni nstal | ation file is generated by said RVS. 11.
A systemfor installing software code on a renote
informati on handling system (RIHS) conprising a
mana§enenThamet®d of olaim d| where{n\daid softwaee cadeshstahlation files

C rd sing: a,.renpte managenent statio ) operabl e
anf St el oot PO e RIS sai o' VAC
over a network connection; a virtual nedia device

(VMD) operabl et | ate predet erm ned physi cal

medi & devi BEmEbRg o SieHg 8anPf€H’s%a“_£ﬂFéWB€<cR° §qmaprisg a local
are® A&woRDEL AR ¥R frlbeRPaRd gmmgbﬁ.t' on file conprising

network share information operable to be transferred
fromsaid RM5 to said MAC; and a network connecti on

oper gpl e fe &gﬁagfo?aaﬂh 1! SRSk itqg:ﬁv\@ﬁeesom?e cpde

i nstal'l ation rom sal d networ are to sa
inRlaHiBionlf2le isTgmmeryeat ysadd RMSi m 11, wherein said network
conmuni cati on bet ween

11. A system for installing software code on a remote information
handling system (RIHS) comprising a management access controller (MAC), the
system comprising:

a remote management station (RMS) operable to manage said RIHS by

communicating with said MAC over a network connection;

a virtual media device (VMD) operable to emulate a predetermined physical

media device comprising at least one boot file;

at least one network share installation file comprising network share

information operable to be transferred from said RMS to said MAC;
and

a network connection operable to transfer at least one software code

installation file from said network share to said RIHS.

12.  The system of claim 11, wherein said network communication between
said RMS and said MAC is out of band, said out of band communication

communicated through a network port implemented in said MAC.

13.  The system of claim 11, wherein said emulated physical media device

comprises a universal serial bus (USB) interface.
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said RVS and said MAC i s out of band, said out of band
comruni cati on comuni cated through a network port

i mpl enented in said MAC. 13. The system of claim11,
wherei n said emul ated physi cal nedia device conprises
a universal serial bus (USB) interface. -13 14. The
systemof claim1ll, wherein said VMD is operable to be

confjgured in a BI i npl enent ed iid RIHS. 15. The
syst Em of %*qufo?mgfle' ereln %PI%S@?S% P@rgﬁﬁfﬂ Ses
cdA@ghreligh Q@ilosll%%%téd%salélkaHEhe system of claim 11,
wheérein said at | east one network share installation

file is generated by said RVS. 17. The system of claim

11, wpher t

[ nst al'l aﬁﬁ(}: na?deﬁl @fltcé;h@gﬁl (‘a@ @%rug%l(i\g?(ﬁ fif %&ﬁgnses bgot kell-—%el
infrmatign.over a USB connection. 18. The system of cl aim

11, wherein said software code installation files are

transferred through a network port inplenented in said

RI HS16.19. Thensysteyrsd fastaini 1 16 wdiereirl hid uhieastone setivdrinstaner k

. t.comnprises a | ocal ea network (LAN) on
1n§t6{ SF%B?EWI’Q’OW R% The system of claim 11,

wherein said at | east one software code installation
fllels ener at ed said RV5, -14
gThe system otb )(alm 11, wherein said at least one network share
installation file is copied from said MAC to said RIHS memory over a USB

connection.

18. The system of claim 11, wherein said software code installation files

are transferred through a network port implemented in said RIHS.

19.  The system of claim 18, wherein said network port comprises a local

area network (LAN) on motherboard (LOM) port.

20.  The system of claim 11, wherein said at least one software code

installation file is generated by said RMS.
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