.;efe3eM[1"X6T=B'1l 7 APR 2003 - TROUBLESHOOTI NG COVPUTER SYSTEMS DURI NG
MANUFACTURI NG USI NG STATE AND ATTRI BUTE | NFORMATI ON  MANUFACTURI NG USAPRGyg03
STATE AND ATTRI BUTE | NFORMATI ON Background 5 This invention is rel ated
generally to building conputer systens and nore particularly to the
preparation of build-to-order conputer systens. This application relates to
co-pendi-ng United States Patent Application Serial No. 08/ 919,959, filed
on August 29) 1997) entitled Software Installation and Testing For A

Bui | d- To- Order Conputer System naning Richard D. Anberg R#Mﬁ‘llmm"wmﬁu 10
and M chael A Brundridge as inventors. The co-pending appli

i ncorporated herein by reference inits entirety, and is assi gneais<o t he
assignee of this invention. This application relates to co-pending United
States Patent Application Serial No 08/921,438, filed on AugMﬁwmmmuwmﬂmm,
entitled Database For Facilitating Software Installation An A
Bui | d- To- Order Conputer System) nam ng Richard 15 D. Anberg Rogetoodds+ Wong
and M chael A Brundridge as inventors. The co-pending application is

i ncorporated herein by reference in its entirety, and is assigned to the
assignee of this invention. This application relates to co-pending United
States Patent Serial No. filed on , entitled Automatic Location

Det erm nati on of 20 Devices Under Test, nam ng Subhashini Rajan and Roger

W Wbng as inventors. - 2)7 00 - nendi ng plication is
i ncorporated by refer BLE A @ to the assignee
n i ' r'ac

of this invention. Ma ki ng i nventory.

L) g

In U S Patent 5,434,775, a 1 a i 'y of devices are
tracked using a network of 5 comTunch ion |inks) each of which corresponds
to a location. Each device is gi venP8XH§WARat identifies the device with

respeat to ot harhideweeRndseladbal girfersly e GiHAdNe dotipRt&Osatih S ahd @iborki NK
n to which the Iink corresponds.

ggﬂ E 23 ? %%Sgr@oﬁﬁg’zﬁepdatr g&oéggh&%%%eﬁ SAPRYHEF FYETE det ect ed, and the
| ocation of ead@hidepplivatibs rélatesrnocinpendiagehiten Stars Peteat tpphcat{dneSdriat ure
of the No. 08/919,959, filed on August 29, 1997, entitled Software Installation and Testing
For A Build-To-Order Computer System, naming Richard D. Amberg, Roger W. Wong
10 and Michael A. Brundridge, as inventors. The co-pending application is incorporated
herein by reference in its entirety, and is assigned to the assignee of this invention.
This application relates to co-pending United States Patent Application Serial
No. 08/921,438, filed on August 29, 1997, entitled Database For Facilitating Software
Installation And Testing For A Build-To-Order Computer System, naming Richard
15 D. Amberg, Roger W. Wong and Michael A. Brundridge as inventors. The co-pending
application is incorporated herein by reference in its entirety, and is assigned to the
assignee of this invention.
This application relates to co-pending United States Patent Serial No.
, filed on , entitled Automatic Location Determination of

20 Devices Under Test, naming Subhashini Rajan and Roger W. Wong as inventors. The



., 10 technique is additionally determning the conditions of the devices b
correlating one or nore communication links with conditions. The fldc ARR 083
is sinple to use and a highly effective technique in tracking devices
stored at various |locations throughout a facility. Device |ocation and
condition are nonitored continuously, thereby reducing the risk that the
renoval of a device fromstorage will go undetected. 15 A present trend
anong sane conputer manufacturers is to provide a customer with a )
custombuilt conputer systemin which the custoner has designated that
certai n conpopentisg applicadion lis iricorpesateéd by mefermbed in its ehdrety,sindns bedigged to
ordered. It 4 f Is rfant to maximze efficiency at every step of
t he buil d-t(g}ﬁe;?gégh?{egroggggsl. t%?' efficiency begins at the tine the order is
pl aced and pr ocd¥sey methdds bavé ees de2oised fou tlaokingt ineerdse nilh UJ.St deaténtg and
shi pment of ¢t S I it S | [0 i f 1| d-tqg:order
conput er sygt%%’g?g’s%%g?#%&%awé qlglgﬁzg& crbgrf%ﬂjtcgg%# gpaﬁu c}g B r%%%ts%"ggk(’fand

t aken to ancaswmenishiiopdidkeieach of which epewspinds toaa losatime Badeddviceds igivenhe
conput er ch i [ ] Ly, the.chassis i.S MV 0 a_qui.ck-test
ren wher o fody Dagigen s tle BEOETRI reb o SE PR ReSenmait et S RE e oo
parts for t et concenicatien linktvaidnatie davide whiisgosed s hthedomtion 40 whizhethaflinke.

Fol | owi ng t i t r a |.ed chassi s,.ar v 0,a_hurn
rack where Fﬁ%&géﬁ s E;%Eél @%Sg%e °?%“e°§e§d§g%ﬁ§} 801%%13{” a tll%l}lgﬁlkngsr%g?%eq’fﬁﬁgbe
det ect ed. Mireylocatiansofaraeh devitd tsadeberusihyd besadexh thie debestibor One fedtaraoithehe

- . | " v
uni 15 15 pr S s el 6 Bo DRl B AR Kbl

rack spacesommard edphmuhisetioeiinksyithreondmdseThe cedmique. is Fivepletonss and ai s

i tant t i ; t i

manner - whi che, atsebERe e dh SRR AT ISRl £ vertibodigpl BYGEENIR °

sat i sf act or & ffacilfyopevieilaatibn and corfdithat arewhomtrredicaitinpoushy théreby eavtuking

identifie .al | L Cl i £S. ,Qp% enoved fromthe

Ib_ur n Irai:kst E)h%fe!?1 %Eehﬁgg%%lﬁg%éﬁ%%?%ﬁﬁ?%é’ﬁ%fiwé%%ce %gﬁgeﬁgﬁﬁaér D\l/JT to be

t est edld DUT' s arfepregericitenshambag pumecampikter pnnfanbaersietd provide acustoinesnpt y
kcel | s. i: ' I

wor kcel I's. QKo SLabl bt éo%%/ﬂt&ggi%%fn}’% ¥hitR me%&&mrr&%%%%wlo fkglggp

racks to visually verify enpt 5. _This practice |s ]
i ntensive afrrtaipremponentsiang canpbibitionpe dernded inf iherastiernbaing prdened. akbids
utilizati ongeSe il inthAanf b Sraxi¥ieh e clelly hfevdly LA oPHe bk ordd? raild war e
ordered with the systemis also downl oaded to the DUT toma server,
Per sonnel nbhet efficieney begins phthe imsithanrder i lacod nd presseseduamdientinues
| NG Calg ONSthrbughouk RS S ARIDAEREg Sid BRLIAE of B8 billnddnd Balownl 0adi ng

n

procedures are progressing.. A red 1ED i ndi cati on acconpani ed, by an audi bl e

beep i ndi cat es 24HE @godygionnldiiddoraztier REBPYLST Gusterst srRacififhBates f9r #s

thoroughl y ¢mghfer B pull@CHINCItadk arll QAN B idsBEbEAlJdOwhdrBaRssel dpatifia uni t
is ready to be noved Or}{lt ,a final test_ to ch%h the screen and t he, |,

operating sPRELAFHAFSRIE Ihithe comPEteE chasss- LS PPNy EreRasFisddi ng

is to be acgevd tosdgdickithet 2obl wiherd €hetH arfel RHdE@ed beqseklyetdrdinslanstead of
the apgy opr {haetc%rrsegtf }Ja\l\f@cg %or that gr er are tns ergit, Ia.];1lc1 %vqle@x/erathle IpfasttslarlteE operative.
Following the quick test procedure, assembled chassis are moved to a burn
rack where the parts are “burned in” and where operational errors may be detected.

Maiy units are simultaneously tested on the burn racks and the tests may take a
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.identifier (seriral nunber) in the formof a bar code. Wen the DUT,Ls on
the burn rack) its physical location is also identified by a rack)1z ARR B3
on the rack and a row in the colum. Each burn rack location is serviced by
a location specific cable 25 and a network devi ce connector which

I nterconnects the cable to the DUT. However, although the cable can only
service a specific rack location, the network device can and does sonetines
becone detached from one cable and attached to another. Each network device

has a MAC c@gﬁ'é%fﬁom%ﬁ%hﬁle@@pwi%W%ﬁqxﬁggddc@mhe%m ”gfto Lb%esxéd il 7

APR 2003 rac e colum - and the ro tionis Stored in
a dat abasds iimpprtent dhatottie v ra&krﬁ@mes avaelable"rfocatnstmg‘rm:mueeﬁ eﬂi\mmhlyt he

dat abase. £ pemg kod

Ther ef or e m{‘%ié&ggtﬁﬁ %{a%?%gg%%/e t er e%err;tg%( ocC tea:i-gn and | S

connect ed in @ ragmxenevhicngiellyand eﬁimemb'rdmenmnes \mh¢ther d&%&ssetwﬁabﬂorﬂw

\ oy ]
oroceds.  ppertichd SBFAIEHCORANNGRAT e By Hent s kot b TRABHAGLL T - 1O

i ncorrect S@dhpbﬁmeUffa@aM&eerem@@ed fmux tiel lsdn rad tmrﬁtyse m@etdhetococumw bpi'rac ed.

A so, an igsl ghded PPQ%PT}UW bBUstBESDUPE g}ee%&ad%%ﬁ%@%% ey 10 be

repl aced. rab events are correc dur nanufa

not, a cosM-ry-lai E@aﬁdahnaybf bopyemenkatlisd AIFezhekamEISahqmred)tmmlkmpsqmiémmnder
test requi | 0 e id f f.

System o Bors PPATHe RhEGRLRN LS, Puh AR hodtells, TER Pk in b0
meandOf or laereintemiivey andetimec atrisomning. aABOT fngomppfqnguaatomﬂf beonmedt ed to

a sinple Qﬁﬂ%ﬁ&ﬁ@ﬂ&gﬁlﬁ%lepmt ocol (SNWP) enabled network, to a 15
physi cal | ocati on. result, a device and nethod are provided to track a

DUT duri ng the“ﬂ’@nwflablfl‘us pngh@b@me@sk thihsofswere erdetedi with thresysteavisralko wor k
cell's. cﬁ%&%{? oatdl k& 'E'hcfﬁmcﬁoﬂnsa B 192{11 dPQrs@x%e?\?lﬁng?& 'lﬁe g{c@%‘ést Ji}gs SW tch

devi ce inc €S Ssevera por es are pro such a respect ive
cabl e i nt dexcwispakand pudible indications, i.e. LED’s and beeps, of how the testing and

15 downloading procedures are progressing. A red LED indication accompanied by an
audible beep indicates a failed DUT which is returned to quick test where it is
thoroughly tested by a technician. A green LED indication means that a unit is
ready to be moved on to a final test to check the screen and the operating system
prior to shipping the unit.

20 When software downloading is to be accomplished, the DUT is identified to the
server for download of the appropriate software. Each DUT is identified by a lifetime
identifier (serial number) in the form of a bar code. When the DUT is on the bum
rack, its physical location is also identified by a rack, a column on the rack and a
row in the column. Each burn rack location is serviced by a location specific cable

25 and a network device connector which interconnects the cable to the DUT. However,
although the cable can only service a specific rack location, the network device can
and does sometlimes become detached from one cable and attached to another. Each

network device has a MAC address which is mapped to a location in terms of the
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.respective port 'of the switch device and a respective work cell. }TDI’]I tor
is provided 20 adjacent the burn rack and is connected to a port dff #ARR 2003
switch device. Therefore, what is needed is an enhanced burn rack nonitor
system whi ch enabl es each systenmis infornmation to be stored in a

central i zed database, and provides the ability to track the physical burn
rack | ocation of each system and indi cates each systenis state and
attribute information. 25 Summary One enbodi nent accordi ngly, provides an
enhanced burn rack nonitor system wherein each systems attribute

i nf or mat i ofAcke Brepeshiamn Angddhp pawr Jhe maepise I@fermmrels shored inz gebpbargdn
titles) angshatRrk %BQ&HH&;EQO (The UL ANEb Al & %Httﬂﬁ)da%l?askra&é(@ and

stored in an open and centralized database. To this end burn rack test

devi ce i ncrasubsthe exachlocaliqn of the B R can be éretemr@rl \mhekee‘@lreb if thp cannastos
net wor k mﬁa%%@ttopaom@memhl E@at’ﬂ&% %rdkmd@dﬂnce?t Hstoa‘éhéﬁm‘%?tcaﬁaibe {Rdrn

rack. The network device includes a plurality 5 ports. A plurality of

cabl e ar einfirenativade thadatebase pill be incopsibieat M@éﬁl@@ﬁﬁ@dﬁ%ﬁt@nﬂéébé&u e port
of the network E‘ﬁ’{ﬁfﬁmé’\fntaﬂuﬁcﬁﬁ'ﬁ&eﬁtobé/s% %l@iﬂ éﬂth’%o% 594‘-}1%! d'ossoHJre@iﬂeged on

a screen of an associated nonitor. The display 1nclu vi sual occupancy
repr esent a®dcen Ber @@@wlm@@mectAO@ppwtmy é@ﬁw@t@#edﬁ ped @maymesdi nent s

is that t htOSbé fa‘p%aaat A, la%, M@&%&éb?&&t'xﬂaf £& pazsg e tAt BBQHJ%& By N
Along with the burn rack nonitor's ity to track the physical Iocatlon

of each sy§?9é‘fﬁ°b‘@ FplansHl tﬁﬁﬁrﬁ'ﬂﬁéﬂdbﬁmqtﬁ@e gorrestest femngaprnudagsieyi Hed to

oper ajprs Lg Q%Bg@l}trgcgﬁrﬂléyob@FMh.ﬁH the | ocation of a specific systemfor
speci al handf r¥g and/ or troubFeshooting, determ ne the test phase S:stat e),

det er ni ne an i Fedureef a conpeise system lmswpéwéﬁ@qtfléﬁsndwlﬁqaé@ﬂrqfﬁbﬁ gystem
determ ne &%ﬁen@xﬁcé’%ﬂ%ﬁﬁé Eys’%@:ﬁ%%u?ﬁ{ ?é&kal*akﬁlona@r&&%e%e}%ﬁﬁl‘énv‘ﬁf&cfe‘%' | in

an entire group O burn rack Bri ef SCI’IptIOI’]O th avmngs Flg. 11is

a di agr anma® |a@tcma@§h¢ mqaaétfphﬂpwéﬁbedp%ﬁp Qffa &%rbﬁ papRing s DU evi

ce. Fig 2 imndctll &4 Qrshﬁblerr@%bﬂ@hhﬁggénhéﬂt%@&dxmgNm)mega%om t@abur n
rack .20 noni tor dISEl Fig. 2Ais a dia rarmgcilc view illustratin

embodifment Pysical hegakions %?ﬁw&bk%dev@an prepovided todpaskatly

illustrati @&uﬁ@@wﬁfanmlmgea{roc@;s arfIbfird Al iADBAdsVeveia3 Rl celf KhOS.
4-8 are pigtorlal

E e b D Pk B R L B L SR D2, O 5 s
several ports. Cables are provided such that a respective cable interconnects a
respective port of the switch device and a respective work cell. A monitor is provided

20 adjacent the burn rack and is connected to a port of the switch device.
Therefore, what is needed is an enhanced burn rack monitor system which
enables each system’s information to be stored in a centralized database, and provides
the ability to track the physical burn rack location of each system and indicates each

system’s state and attribute information.

25 Summary
One embodiment accordingly, provides an enhanced burn rack monitor system

wheéTrein each system’s attribute information (components/peripherals and/or software
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‘Detai |l ed Description The present enbodinent, Fig. 1) is for a burgrarack 10
divided into workcells 12 arranged in colums 14 and rows 16. An MAPR 2003
enabl ed network switch device 18 is adjacent rack 10 and has several ports
P connected by cables Cto conputer 5 systens, or DUT' s) designated Min
each workcell 12. Another port P connects network device 18 to nonitor R
which is in turn connected to a database DB. A burn rack nonitor display
20, Wg. 2, on nonitor R provides a graphical user interface indication of

the DUT' s |; o rk . { oci at ed, rack, i I ay 20
i ncl udes ahglesgkp sg%gtﬁ%@kﬁé@&&e{)t%{amsnﬁasgﬁggﬂmoﬁa@&ﬁ"%\/\%ﬁ%g%#‘dfgdrgcghggﬁt)c/) 10
i ndi cat e whpenherd entwalizeddatabasel SToctimet endya huwsnaaduphst detive sachides adsirnt can

Che wor koel s sy WpiEhash St GRS KGR Bo BB hafaBlifntHrolgbdl yiftéa 10 and
i ncl udes angiworlaldevige &f adjaceint dine hirny vagk. The metworledevicminchulesmmudaldy A

system idetifler i hspl i r kb i tai ns
2 BUTS For obonke) 4 PP pPulice Mo TONAEISERS eIl Q1 mfipbalbopel By 0
syst em i derespédtine Okt If4he anedwsrlddeBee cathimré&pesting Whrkeelht ahndisplapus
havi ng the_system identifli cT ._Thus ach t ai pj a DUT
is visiblé r@%‘#eﬁeorﬁiasﬁérgén %,ana%/%elg%eﬁ Hﬂ?ﬁggn ")Qﬁe)é’ lragsg)ll ] ;ll/t?(lll lg‘ge%t i?fvi%edc}@by its
speci fi c | denparfdyeeprhsepiatipe df earhawdrkeddlyr ound havi ng a specific shape, for

exanpl e, a rectangul ar.yshape, Wrkgells 1.2 which di spl .n .
identifier pr 0\‘/1} e é:ﬁ)aéoa ﬁ%ﬁ?agﬁt oltlc()ﬁmf ?laetmlﬁ%d{alfm%tﬁelé’i ﬁlpa(:fa%/\fuosf E%%ﬁgﬁgﬁilg
unocclfpi edaccessihle & telAimaolmamuficturiogy Alorgwithitie b&m okummmi®r's mbilitg ar e

enpty wor i ) . Fi . gﬁ 1 .nave a
dedi cat ed%%%go@%%% %ﬁé&‘%’g‘ﬁﬁt"ge%‘%@é%féﬁ%%%ﬁ?%ﬁé% e %rgg’f%{‘?ggo such
as that ilinaptis preddéd té-pperatorsry permhip themviiogmiedoihb thelespdon of 6 spacificr ack
10 to whic LE: b -[gqp' ver,
may be use%sﬁ)éﬁf{)%gégfn%ﬁgﬁ ﬁ%gl%g%?g%rsﬁb%mt%ggﬁ%ﬁe (%té%t’tipgm?ls E;t(g@se’ect
and accessdeemmiof anhincefeett canpehemb i tonporknb fadlwrpettmbute) odetamyingytgtabm M at
any rkc = : P .V ' ' i's

il u\gft%r at S‘L&'Lﬁkrllégl Séjgcef‘;lal{%}tﬂ?’ fﬁhd;fg&gsﬁg%ﬁ Q{%ﬁg%@g}’kg‘é? t%%l%f)%;gbf; e%ﬁ,gﬁéol umm
3, row 2 indicates a systemidentifier CSLPO However, the system
identifier CSLPO appears On%ﬁﬂyﬁzﬁ%@ﬁ&f&%ﬁ&nd rat her than a
rectangul ar background as indrcated at each other workcell 12. This 5
enhancenent, orffigheis|a diagrammate viggdlusizating ariempodimentyy stlawpuwatietest s part
of a speciglysQrder or a mass order which is being processed) so as to
provide a quick visual reference to locate or identify a specific system
Al so, note thatfig 2iine pirtoriad gepheation ipstrating anj erebpdimpainot AdWERFE R0l UM
row igpf or nRbhRsy dil-ﬂgi i n]tormati on is pr](c)vi ded tk)y Irr;erel y usi ngda nFuse to
point to a systemidentifier in a specific workce 12 on 1 i spl.ay 20.
The i nf or mat i ofi%-felfl 2 dlaeTrRpmatke viepgllusiratipg an embydiment o a?bf@%tqeﬁ%‘%? ,

wor kcel | IQgrtion information, and the current test running at the tinme of
inquiry for a specific DUT. In_addition to background shape differences,

t he background Figy? & istoral replieationd!Inpigpiiag én‘?i%e’l' proptimenhefed b‘éFntré‘glf
failure nmogdgnite &igplayconpl eti on node, etc. 15 Additional information can be
obt ai ned by usi a nouse tq point and click on a sel ected system

i dent4% i er in ﬁgspéiﬁ ?‘iecPl%‘F%lcréP]Fcaf‘Qn%Hﬁﬁfl?BPﬁg‘%?r l?‘@”ﬁﬂ’%/ 0%3’558139/% n a
syst em st afnesidihE phuayradit,dabd gnd aforbatidh.i ncl udes detailed activity on the
system sel ected. The detailed activity includes information about the bar
code) the current test running, and the location. In addition, a point and
click on a "More" button 26, 20 on status display 24, provides a detailed
transaction history display 28, Fig. 57 9 whi ch may be viewed for tracking
all the tests perforned on the selected system Referring again to Figs. 2
and 3, a point and click on a "Uilities" main nmenu display 30 provides
options added to the main nenu. This selection provides options illustrated
in Fig. 6. Apoint and click on an option designated "Switch Rack" 32 25
provides the flexibility to view any rack 10, Fig. 2A, fromthe renote
nonitor R2. This enables the supervisory user with a |ist of several burn
racks as illustrated in Wg. 7. As a result, the supervisory user can point
and click to a specific burn rack



-7 1 7 APR 2003 and view, fromthe renote nonitor R2, any burn rfz
noni t or di splay, such as that illustrated in Figs. 1 and 2. Furth 2003
for a given bar code information about a |ocation, a point and click on an
option designated "Query by Bar code" 34, Fig. 6, provides information, 5
illustrated at Fig. 8, regarding |ocation, row, colum and side. This
feature is useful to find out the Iast known |ocation of the system which
is tracked throughout a manufacturing facility by bar code references. In
operation, these enbodi nents provide a neans to determ ne vacant workcell

|l ocations in the burn rack area. 1%t < lay is provided in front of
each burn 10 raﬂkebmg&btéxﬁgoamnmmehé &rmlﬁ%%m@'m@éd %@Wrﬁéelgr

errpty Thi s provi des a si gna t o enab | oad I[\@g evices to be tested in an
enpt y |ocat?@ﬁrarrgnémﬁ?1@mtlnwdp¥w| epaklgd metwerkeswitohedavicses of

peak and migijerahjadsagmcRi1ot e wey k&@%dlsporésnp E&%&%ﬁ%;ﬂéaﬂi@sse%fc@mbm&m' ve

devices to be tested on the burn rack, pace usage Information is used to

arrange t h&sdeosces DHTs desigpted ¥ 1%8%‘3’(1@’@&#‘495 -shaethey post Fuspesets.

Capacity pharirR@eiRE mttarmdxﬁ&)kaw&cﬁq@mm%ﬁﬁeaxd bShdtdase Hipce usage
information. The noni tcgr displays in front of each_burn rack provides an

i ndi cation of tAhEuEy wck menijordigplay 20, iFe. 12 en monkerRipovidera grapkical FEerwhi ch

are unoccupiteftadd fdidadios i eee Drmtvm ELEQkcdll 8910 186 LARR 88 RaY "EhA10
systemldentlfler di spl ayed 20 therein. After a DUT undergoes all of the

di agnost i c¥) disR y&%ﬁpwesﬁmsea% RESUPEY TEPRESIUAH s o aghyTorkeelel pvasdtoout  of

the digpl ayn@dRawhitHe B brkcaNd2 @Jerﬁﬁ@torqgt)&:‘abieﬁrbycﬁD[ﬁe APfRan 18 kit the
di spl ay shows an avail abl e spot and a | oaded on the burn

rack. BecatheedisRiayiZis %qudYPrﬁéelk?\Pé‘l %64 %d‘? %t}t%le Hédé h® iepd the FerkerslE enar ea,

efficient h@tideer BRCIa2kA0S FRA dPehdRGRd B Bidss [rRfidel 3 18ral bmmz%ﬁtas age
of the burn racks saving waiting tinmes outsjde the burn rac urlng peak

usage peri B 1-4and vegldeal colugmes kb Advaem 14 P’B@?Rﬂ’ééi-‘%i’l?ﬂ%iﬁnrea&}kwp@%"@ devi ce
i ncl udi ng poddtién 10 e cl @t thhs e DU aﬁ‘dﬂé&aﬁfplé"@id@&' dobumA 15 baW e caihinar K

rranagfﬁma nt a%r(?’f %gxcr)xjng g\é\?srtem‘Igenmﬁer CT 314, and side B, column 3, row 1, contains a
DUT having the system identifier CTSWY. Thus, each workcell 12 containing a DUT
is visible on the display 20, and each DUT can be readily identified by its specific
identifier displayed on a background having a specific shape, for example, a
rectangular shape. Workcells 12 which display no system identifier provide an

20 indication that that specific workeell 12 is unoccupied, e.g. side A, column 1, row 2,
and side B, column 3, row 2 are empty workcell locations.

In Fig. 2A, a bank of burn racks 10 each have a dedicated monitor R connected
to the database DB. Thus, the display 20 such as that illustrated in Fig. 1 may only
be viewed for a specific burn rack 10 to which the monitor R is connected. A remote

25 monitor R2, however, may be used by for example, a supervisor, at a remote location
to select and access any of the dedicated monitors R and thus monitor any system M

at any workcell 12.



.1 a,~R 2003 device is adj acent the burn rack. The network devicgy dﬂﬂ%ﬁ?s
a plurality of ports. A plurality of cables are provided such that
respective cable interconnects a respective port of the network device to a
respective workcell A monitor is connected to a port of the network device)
and a display is provided on a screen of the nonitor. 5 The displ ay

i ncl udes a visual occupancy representation of each workcell The nonitor is
connected to a burn rack dat abase. Anot her enbodi nent provides a burn rack
test device including a plurality of burn racks, each burn rack having a
plurality of workceihasced veusion phdikplapad iofllustrataduntRig sadieeehit amerofslipect i ve
burn rack h tor _i.s onpect e to r cej.ve data 10 fro kcel |
onits resp‘g‘g?ﬁC E\"/12rD g%roﬁl PR s E’auﬁmrmfnl %dl%?l%%soac%ﬁ e i tg 8%1\3?{% rack
dat abase. Alowswet ethamyattmnderslfmowm ippeasedrem bved- shmpbddnmkmun@ ratht from
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further ent;:(}i;1 I menljtagtﬁlrr1 Vi debsacg Efelhotl g?é'l %{ "ﬂ:ge%lc ﬁt%? aéfe"}?g éIAh.\s
manuf abt ur i endpapceanass or ﬂ:ha Bke,smay benbd $hédenbify pach sxbtog xahlbhnimpaﬁodf dnavi ng

al5 pluralj wor kcel simple petwork mma n tocol, enab
metvor k1 o ot ueEdn Efend ol Wi Pak Peotab oot PARUT6 ARk P
plurality okfepetrdeso ldvafd arridéntify andpecifiblsgstem: eAlug edtd that atlzreadnmferhation

respective port o vice W a res vvorkcel I ito
o bonnect ot oot By Hh B S et B oRE0 i AR AR 43 at
| east one diy mbelyvosikgel tsusend posntotormnsetead uﬂsmttﬂ‘ee u@atdpeclﬂ@wonkdeﬂelm kcel |
The itor capn burn rack database th reen
di splmaigs ad\}%pgﬁ)éf%oggthepﬁqu%r?a%lé)ﬁrreegeear% at]?%%é ot ?oé.aégﬁm\ﬁg?“ § 5 ??nhs'tgﬁ be
seen, the pvqrhmlbk@batadmmasnodndﬂhes:emnbwt memiisg at tahdﬂnmb ofiirgpéyifés ¢ DUT
can be ident vai e er m ned,
state and ar]it p ec ute [ n#‘brmﬁ?%ﬁg)?{ecrﬁér og,g‘a S%’QS ef:egln gh T té%g%oqmﬂggéy be
det er m ned, co}a)ndoa'idd fosingiostsiayl i@ test lacd:&asasteahfaelM&i rmedba test aazmpls;asm emdst at us.
I nformation,is accessible in real-time to manufacturing. Along with the
burn rack nmonitor's ability to track the physical |ocation of each system
bei ng1Built in ﬁ:ddmoaek pfirmgtion chpbatbtainedly usnpraniwgedo poinbped didan t o
permt the f
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(attribut e)selegéaeher'l"ﬂertﬁt&i%tdaa{c Svifn&&ﬁés 1§ﬂﬁ~ﬁl%t1%}{3a'bb@tbéﬂe' Ha¥ coél‘é“lhé‘@&%&t each
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managenment p% ra@Ring ead g@e bczmlca)c elreafidigen, myzrt nkdiskon 3 tMorﬁﬁ%ﬁ@aPG
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some i nstances, some features of the enbodi nents may be enployed 10 wit hout

a corr esportdibiey 3 Peovisies gpHigts gddad 9 Bhe mA-BeRR: n{;"h&s sefqctipy P&HH%BPP%% t hat

E Ee appendqguﬁﬂemmg cen ?xt fabdlﬁd af’)ﬂ Qﬁg& sénadmopttbnadmgﬁméd EDFSREaE 39 th
€ s%ope %rowdgs Ehe ﬂemlr)nﬁgy %o V'Llefvcaxgys Ie'ack 10 %\g 24, from the remote monitor R2.
This enables the supervisory user with a list of several burn racks as illustrated in

Fig. 7. As a result, the supervisory user can point and click to a specific burn rack



. -10 ~ 7 APR:2003 Clainms What is clainmed is: 1 1. A burn rack Egst devi ce
conprising: 2 a burn rack including a plurality of workcells 3 a iﬂBRéﬂB
net wor k managenment protocol enabl ed network device adjacent the 4 burn
rack, the network device including a plurality of ports; 5 a plurality of
cabl es, a respective cable interconnecting a respective port of the 6
networ k device and a respective a workcell 7 a nonitor connected to a port
of the network device; and 8 a display provided on a screen of the nonitor,
t he display ipcluding %wvisual 9 pccugancy representation of each workcell
Z 2. The de¥it¥edsraar thegqmote moniten B2vanvehunivaekh mogitap Agplavnsichaasethat

wor kcel | s ougtrdtdd inShigsi d8n®b. t he burn rack and on a second side of the
burn rack. 1 3. The device as defined in claim1l wherein a system
identifier is difspthararrefor A&ivenbasi wde infapmatiomgbetichlofaiixd el Poinbandi ni ng
a device UndRk dresd opthort desiAatd@ V&, PR Ldagdsi Nrig! A fRudideb Sl ddisence

of a s%st emidentifier 2 displayed on the nonitor | ndicates a vacant
wor kcePl 1 Blustrated ph\Rige, Fegaydmgeation, rova icolnmngnd ids This fegtyraimuseful

i dentifier fosfigd spt aN@Uadirdwi RRASKAT R0k §fstém W hish i§RARRed thRu b gevice
as defined in claimb5 mhﬁ%gln anot her systemidentifier is displayed 2 on a

backgr ound BRrEasREHEfasHAn 8y bar Federtefarenrse8m t he first shape. -11 17.
The device as dehipadtib, tBbal dmbdMNGHS pRovidtea HlegRd VactAHiFATAAYREHEEI ! S 10
a 2 specific row and a specific col um. )
locations in the burn rack area. A monitor display is provided in front of each burn
10 rack indicting the workcells which are either occupied or empty. This provides a
signal to enable loading devices to be tested in an empty location. The information
provided may be used to determine times of peak and minimal usage of the workecells.
In the case of resource intensive devices to be tested on the burn rack, space usage
information is used to arrange the devices efficiently for balanced load sharing
15 purposes. Capacity planning for burn racks is accomplished by using the space usage
information.

The monitor displays in front of each burn rack provides an indication of the
state of the DUT’s in the workcells. The workecells which are unoccupied are
indicated in the form of blank rectangles having no system identifier displayed

20 therein. After a DUT undergoes all of the diagnostics, the display indicates that the
DUT is ready to be moved out of the display area. Automatic end of test detection
can be made, so that the display shows an available spot and a new DUT can be
loaded on the burn rack. Because the information is available for the entire
diagnostic area, efficient routing decisions can be made. This results in optimum

25 usage of the burn racks saving waiting times outside the burn racks during peak
usage periods.

As a result, one embodiment provides a burn rack test device including a burn

rack having a plurality of workcells. A simple network management protocol network

-8-



1 8. The device'as defined in claim3 wherein the display indicates a bar
code 2 identifier, work location information, and a current test ruhfiARR 2003
for a specific device 3 under test. 1 9. The device as defined in claim3
wherein the systemidentifier provides for 2 selection of a system status

di splay including detailed activity for the systemselected. 1 10. The
device as defined in claim9 wherein the system status display provides 2
for selection of a detailed transaction history display for tracking tests

performed @evice ishaljseat ehe beteeicRd The ebworl 8 HQVInGR1daS adRiutaliegl of Porgd.ai m 4
further corrprf(ﬁ_l ng a.burn rack da %asehz connected to H;g nonitor. 1 12. A
test devi &P a]étyc%ﬁ%hlésr a5y ore ARl $halga respechiye FapiecIRIPTCeRRRfhE a
plurality pdspuéivkett ¢f tBe BetiobP HEviEioIDFEpETRR B QRIERIL I RbREM isenalic-ed
networ k devi ce adjacent the 4 burn rack, ?he networ k devi ce including a

plurality B¥apertiod thenepwerlydeyics, pnde displpiris pravided e @ soprencefithe monitor.

i nt er @nneché BRpRyiEEREG!d ¥SudlQedupBhey RBr&eAGHYIR K e S, R AN MBSBRCL I Ve
wor kcel | a, noni tor _connecte a port of the network device the nonitor

d.t
bei ng 8 colfrfoBpested & 2 by ragdatabrseabase; and 9 a display provided on a

screen of the MYthed embdiemehSplotides AGurEirBdk fosy HeHE inkRidGLA PRGNy of
representa{)l on of each workcel]l -12 9.13. The devi ce, as,
n

~ = 2
defi ned i nP¥masks 2agh SHER Fa Véﬁl%ﬁu)&ya%iﬁ!ﬁAgga? 5o lior A BOFP ZaCk mARKIT 8t si de

of the burmobatl stefNa ResFREAINEN AN EROEMBHIEr fs@6Knectéd toBeipeNAtGE aAS
defined in_clai ;} 12 g?q?lreln a systemidentifjier is displayed on the nonitor
I"f(oé

i ndi ctd ng Earre Uolit Bpweshy e B VREe Eﬁe}bmowgﬂ% a_»!%q coppectadip e as

defined i np&haid¥kIdhtdbhaeei AréheteaR&a e s Qbupled Y&t SMd deeheHridf i&éssﬁh&sa@yed_ on
the nonitor indicates a vacant workcell 16. The de_wti%g as defined in claim

14 wher ei nTPReAR/ tOmbuTR KRk mepitprsgolafiag tosystemsdritravakeeissyst em st at us
di spl ay i ncl udipguftaeRich®ddedrtVproyidb®ra bReh&Y 5t edBtng! £ebRgutetf durdde adevi ce

o5, def Ined L GRS M0e ohn, Lhe SYelem state diepl a2 v des o
perf orsred plurilie Ewedrkealsel L£eimgsle network management protocol enabled network is
mounted adjacent the burn rack. The network device includes a plurality of ports.
A plurality of cables are used to interconnect a respective port of the network device
with a respective workcell. A monitor is connected to a port of the network device.
A computer is mounted in at least one of the workcells and is connected to the cable
20 in the workcell. The monitor is connected to a burn rack database, and the monitor
screen displays a visual occupancy representation of each workcell.

As it can be seen, the principal advantages of these embodiments are that a
specific DUT can be identified and located, burn rack space available can be
determined, state and attribute information regarding a DUT can be readily

25 determined, and it is possible to access an entire burn rack systemm status.
Information is accessible in real-time to manufacturing. Along with the burn rack
monitor’s ability to track the physical location of each system being built in
maiiufacturing, a location map is provided to operators to permit them to pinpoint the

-9.



18. A method of testing a conputer during a manufacturing process
conprising the steps of providing a burn rack including a plurali t'w APR 2003
wor kcel I s mounting a sinple network managenent protocol enabl ed network
devi ce adjacent the burn rack, the network device including a plurality of
ports; interconnecting a plurality of cables, a respective cable

i nterconnecting a respective port of the network device and a respective
wor kcel | connecting a nonitor to a port o the network device; nounting a
conput er i location efas spepifec systanh forvapediakeh irsdlingearcidmpuow eshontieg, tdedertaing he
respective,capl e i S Lve r.kcell .can [N I t 0 a
burn rack %t geggspéxgséggcaée?,s g?tg%ﬁﬁ X\%ﬁngorg%c't ecglr?%gﬁé!ithgr %rgzﬁp %e;ﬁlt fgﬁg';{-‘e\’/i sual
occupancy (a¢pitesenteleimmedbtad sonk vell kueek lavdiBibility, 4] accafd gach work cell in

. Al Ye. Al . JALL?. Auy. AG, A L. A vd 4" . .
Lorr upkt AV RR et Ay ety et K8y Smofepeapecirent e aFeTe Pl ca o
a] ca] &a] caplecdmaitafaddP T tafehbm Tta ghysiad lcattriiaesiand the current distribution of
7rorBrrrrtd - f N N
o cal ca] Feap T L BOH A D AR SR RSB FRLGEL R qpbdpighst) ool cal cal
"((((((0001B23Ag3@gBdllpstrative embodiments have been shown and described, a wide
L <<=' >4>>??2d @A AA~Vi.Q) e. ’ U
] ca] ca] ca] %%%a#ﬁ%i@%%%}qt gl%](?%]c%]%]cg'g%s%a ‘2%%2%‘%@%%@%&%%%%%3? !J\(J:a
NDNQNXNI NPHSXDRRRNSVE NS T dovsdéXzesp kdnad fhtwad ofthe ajnbadicshtainagbe alnpidyed ] ca] ca
L] o] Dy cSfthiel il dponding usq of ethen eatires, Accordinglylt s ARPSRTAAERADS | 1 n o
AN Ub WX Xzappehded\pioed batoatnefl badasily) end tai cedroat cajsidedtcwitbdhe ajopajofa] cal ¢
a) cal cal cohgAlGalRAbsAl SalSal salag) cal callca 0Bl $10%
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6 network device and a respective workcell;
7 a monitor connected to a port of the network device; and

‘ 8 a display provided on a screen of the monitor, the display including a visual
9 occupancy representation of each workcell.
1 2. The device as defined in claim 1 wherein the display indicates workcells on a
2 first side of the burn rack and on a second side of the burn rack.
1 3. The device as defined in claim 1 wherein a system identifier is displayed on the
2 monitor indicting each workcell containing a device under test.
1 4, The device as defined in claim 3 wherein absence of a system identifier
2 displayed on the monitor indicates a vacant workcell.
1 5. The device as defined in claim 3 wherein the system identifier is displayed on

2 a background of a first shape.

1 6. The device as defined in claim 5 wherein another system identifier is displayed
2 on a background of a second shape, different from the first shape.
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10: 2 selection of a system status display including detailed activity for the system selected.

1 10. The device as defined in claim 9 wherein the system status display provides
2 for selection of a detailed transaction history display for tracking tests performed on

the system selected.

1 11. The device as defined in claim 4 further comprising a burn rack database

connected to the monitor.

[\v]

12. A test device for a computer system comprising:

a burn rack including a plurality of workcells;

a simple network management protocol enabled network device adjacent the
burn rack, the network device including a plurality of ports;

a plurality of cables, a respective cable interconnecting a respective port of the
network device and a respective workcell;

a monitor connected to a port of the network device, the monitor being

connected to a burn rack database; and

W 0 -3 & O b W N

a display provided on a screen of the monitor, the display including a visual

occupancy representation of each workcell.

[
o
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"Headi ng 13]c" "Heading 23]c" "Heading 33]c". "Heading 43]c" "Heading 53]c"

"Headi ng 63]c" "Heading 73]c" " Headi ng 83] ¢" "Heading 93] c"A "Default
Par agr aph 14. The device as defined in claim 12 wherein a system identifier is displayed on

Font j C% 6> M NPUSVXRZJ\ | AABC
DEFGHI JKLAMW%(I?%{M%%C%B?;%WQQErra rica éﬁr%%%r New'h Root
EntryWrdDocument ! "#$%& ()*+, -./0123456789: ;

<:>?@\BCDEE9._" Jﬁ%@ﬂ%\{ﬂr} l:lg.&n qqcvgherein the absence of a system identifier

displayed on the monitor indicates a vacant workecell.

16. The device as defined in claim 14 wherein the system identifier provides for
selection of a system status display including detailed activity for the system selected.

17. The device as defined in claim 16 wherein the system status display provides
for selection of a detailed transaction history display for tracking tests performed on

the system selected.

18. A method of testing a computer during a manufacturing process comprising the .

steps of:

providing a burn rack including a plurality of workeells;

mounting a simple network management protocol enabled network device
adjacent the burn rack, the network device including a plurality of ports;

interconnecting a plurality of cables, a respective cable interconnecting a
respective port of the network device and a respective workeell;

connecting a monitor to a port of the network device;

mounting 2 computer in at least one of the workecells, the computer connected
to the respective cable in the respective workeell;

connecting the monitor to a burn rack database; and

displaying, on a screen of the monitor, a visual occupancy representation of

each worlkcell.
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