10

15

20

25

30

11111111121 *159159* TROUBLESHOOTI NG COVPUTER SYSTEMS
DURI NG MANUFACTURI NG USI NG STATE AND ATTRI BUTE
| NFORMATI ON.  This invention is related general

bui | di ng conputer systens and 5 nore part mml i
the preparation of build-to-order conputer

Many net hods have been devisel for tracking i nwenisery.
In U S. Patent 5,434,775, the locations of a
plurality of devices are tracked using a network of
communi cation |inks, each of which corresponds to a
| ocat i OnTREmB Eswo@'nmmwumkwsmms BBRING es
t hey 08 : dl Eq
confet 8

IS dlsposed at the Iocatlon to mhlch the i nk

corresponds. Each tag that is connected to each

communi cation link is detected, and the |ocation of

each Ohis ﬁwéMOda‘Berela'teécgebmv/ tmbuhdnge:tampuu syﬂems and
feature _of th t echni que |t|o al | erm

Mo RRTIRRIALD e PIRBSIRIAN S SUI-OAHET SOmAGIes fystags

nmore conmuni cation links with conditions. The

t echnj gue | Se l1QeldS cty n
t echn'v%u [ nd}%finﬁkl ng }évfegggéds‘?ror e n%hil\]/-'g?l?%gfs} InY8.S. Patent
5013411760 $hé hecatighoof a plufalityl oftdevicBeare drackediising ametwork of
condi ti.on. ane,noni £ 0 y
L e
i taf that udadaﬁes:ﬂeoﬂevme (witls eespedtite nthexderigessanrbthat is connectable

onmput er o Sl S nk
SRR e ] Ml UED oi e
heus-esimdg nBaeltitdghthnt istOnnedtéditoreacky mmmcsham dink is detected, and
C iti e, I ncl.u ol
R0 fosatit, pEFasR et ot et ifadtl it B8 ielchd enc‘?ﬁ"r fédure of the
euchiniquietis Iﬁddfhohhlky Béﬂei-ﬁinﬂng ﬂreoksndlpnns ofsthe devices by correlatmg one
eff|C|enc ti t he
S GRS SHRUAR B0 i i bor ety A el e and o
hesHly @ﬂ‘ec’m@ t%&lhﬁqwtn hcltihg deﬂedscsmofed iakt tvaxionst locz[bmnsrtgroughout

a Odﬂ LB%VA% lpdaéltdocogé:g%xra afe u'ttmled %Xnﬁﬁ%ﬁﬂy, thereby reducing
the risk that the removal of a device from storage will go undetected.

A present trend among some computer manufacturers is-to provide a customer

with a custom-built computer system in which the customer has designated that

certain components and capabilit.ies be included in the system being ordered. It is
therefore important to maximize efficiency at every step of the build-!,o-order process.
That efficiency begins at the time the order is placed and processed, and continues
throughout the assembly, testing and shipment of the custom-built unit.

During production of build-to-order computer systems, specific parts for a
computer are pulled from stock and taken to an assembly pod where those specific
parts are assembled in the computer chassis. Following assembly, the chassis is
moved to a quick-test area where tests are conducted to quickly determine whether
the correct parts for that order are installed, anid whether the parts are 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.
Mafy units are simultanecusly tested on the burn racks sand the tests may take a
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25 conputer are pulled fromstock and taken to an
assenbly pod where those specific parts are assenbl ed
in the conputer chassis. Follow ng assenbly, the
chassis is noved to a quick-test area where tests are
conducted to quickly determ e whether the correct
parts for that order are installed, and whether the
parts are operative. Follow ng the quick test
procedure, assenbl ed chassis are noved to a burn 30
"rack where the parts are 'burned in" and where

coppledf hoaa to @RomPlete. TR LI thang luBElsa el proddstionniv4iSing 6 be tested, it
.Ssi.mul t anegusly tested on the bur fa?ks a&g the te ta.l.
if 4PPortent Shat,gherbuny tack ppasescaaRble for igaiiae ge used elliciently.
THeRFTbARL & is YhpbrtaMthat! Bhd Sonhputrs A devices uitdér! teBXDUT)RAe tested -
tested, it _Is inportant that the burn rack sDoaces ) A
in papannsr ovhidy avigdy iand efficientlyctetarmripes whethgr a DUT is satisfactorily
opEYARRBHN dhd iﬂwt‘f W&p‘%ﬁr&rﬂ%"a Eﬁdehlargr iQSHBREs Vpérdtional deficiencies
( are teste

devi ces under fest in a manner which

- sgthakthe BT may beiremored Framctheibwes rapk to fee ppbe qcgupied burn

rack spdc@ Fb0hhdther DVPL tG bk Wstkd. 2DUTE aBO1oaddllicnthe Wuek Ircks by

and efficiently identifies operational deficiencies
manuah yerifiqatiomofremply werkeallso Ascoperatar isrequined to walk yrand down

k& Betifoeh B SRUY B viRHAly i nSFork Ol VbR Praltick is both.

lahenuintensive and aimencassunying.y Alspk bistpsc mfvrmé\oat@t?/ bpm rack

ulifgGSEH !?& awghg?lgp and down rows between burn racks
I |

to visua verity enpty workcells. This practice is -

bot hWhen adpdT is om theshum rack, the seftwareserdened. with the system is also
B aloAlLE td BlLOHOH berQLT PASSynd horli o th Bukr? rik'test units
aval | abl e. Wen a 'S on the burn rack, .t’he
foxoviswalr end pydible) indieatianse i.6ybERIH and Jeeps, ofhaw seridesting and
déwWnlol@inP\odedAis?rs Prifiessihe | AFRAAEIRRL A o Beondpdhidd by an
rack test units for visual and audible indications, .
apdible begp indigadepacpied AIURowhicinds rebuped tarapidstest where it is
tlﬂ:%‘@étﬂ?%ﬁgd Iy 0L BEHH! dm‘g;%ag{egﬂ "SS5 ' iRGication GhednERhat a unit is

I ndi cati on acConpani e .
ready to be moved on to a final test to check the screen and the operating system

prior to shipping the unit.

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 burn
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
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 sometimes 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



10

15

20

audi bl e beep indicates a failed DUT which is returned
to quick test where it is. thoroughly tested by a
technician. A green LED indication neans that a unit
is ready to be noved on to a final test to check the
screen and the operating system prior to shipping the
unit. 20 Wien software downl oading is to be
acconpl i shed, the DUT is idedtified to the server for
downl oad of the appropriate software. Each DUT is
identified by a lifetinme identifier (serial nunber)
in the formof a bar code. When the DUT is on the burn
rack, its physical | ocation is also identified by a

ﬁ1 Andifth lé o r a‘? e Trhg%a ﬁ'xfongﬂ%\ﬁéﬁstﬁgreQQh%‘atabase in

urn rac IOﬂIS |1 Cce | ocation
tlspwwbrlc eowzérunest. afhe :Dtﬁﬁtmrmmmus@teomhébpcdatwgscéh As a

re's{ﬂ[& %o‘#ﬂ?ﬁé&#g& of ?ﬁ@bﬁ'lt ti;‘eed%u ned "BV re if thﬁ connector

e can onl'y service a specl
is| moaed o, a tdifferent wark ldeatione asdnis emuhectsdstosanetthemble the

b S5 LB B TR GRS AR BRSUEL i, of e DU
i s Dappgdtheananifactatingprocess, qmrrblenfs withk CBIIlpanéntSKihesometlmes
I h The f 1
ocffY. P SRmrid Sn iWrrell CorBRR thay Hatk 180 Rllidifoay 5 Sy need
todenoeplacedit Alsoj bin mdmlleihtmmnmnt ﬁfayawtrpassjthe, testphaseaarid may
h d h f '
neefl 3805 et "Brat bR BRI T Akt S Bl Bllorure. 1
no&JWcostly&@bﬂlantagcbetgznarmmer cable, the 5 information

base will pe on tent. Wi .exa
| oc el m SR evslagh PG CHETSHSF AUCAHACRLER Of the system
andlidegtificatiph 0Pty stenl’$ bﬁﬁi‘rm!ﬂ Gdtiadi oﬂ 0 AS@b#iti d@slopm@ntlprovxdes

For nmpl e orr ect y

any T Rea o aG g o BoRaR 4 P UR By afping « DU,

conmete toadslmpm nesvork mzmagemepapﬂaw@le (SNMIP) phalsled zmtdwork, toa
d to,be repj.ace Pr ef suche t :

phgﬁ'?é‘? @f%etb‘"ﬁufq? AT siRitu R devife s deﬂn g5 proqd E ‘? tfick a DUT

duiingathe mﬁh&ug@gq:redee@l Thaiburn @ack uﬁlmiemsuteral wydt eells.

s&iﬁﬂ%‘%t Satev{cg I u]':nrroe %jatclcatfxt! aeltblu%q rgc];k t’Pﬁe s‘?%‘% 1 Qbvice includes

several ports. Cables are provided such that a respective cable interconnects a

respective port of the switch device and 4 respective work cell. A monitor is'provided

. 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 au:ributé information.
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and identification of the system s burn rack | ocation.
A recent .devel opnent provides an automatic neans for
determining the |ocation of a DUT by. nappikg a DUT
connected to a sinple network nanagenent protocol
(SNMP) enabl ed network, to a 15 physical |ocation. As
a result, a device and nethod are provided to track a
DUT during the manufacturing process. The burn rack
i ncludes several work cells. An SNWP switch device is
provi ded adj acent the burn rack. The switch device
i ncludes several ports. Cables are provided such that
a respective cable interconnects a respective port of
the switch device and a respective work cell. A
nmonitor is-provided 20 adjdcent the burn rack and is
connected to a port of the switch device. Therefore,
what is needed is an enhanced burn rack nonitor system
whi CAcc@mﬁgr RSthRApleseybindBhtion, ' fffises:
in a centralized dat abase,ghg%% p?giﬁﬁgggﬁe%ﬁ%&gg?F?Wses
to track the physical burn rack |ocation of each i
syst 8nPhirality nal duires ragksnh eaghs thavm sragkaincluging a -plurality of
jfute information. 25 4 According to the present
Irnvention, a burn rack test device conprises: a
plurality of bumracks, each bumrack including a
plj uralburp raick mmnﬁq_elmwntédaadjaal:;entaakﬁspei:uw burirhek, each
adjacent a., respectjve burn rack, eac nonitor . | -
mEpltorEoRpedted 3@6@99@’90@3 a frorprsacicworksellcen iitsgigspestive. bum
raERspective. bum rack; a bumrack database connected '
to each nonitor; and, a renote nonitor coupled for
sel ecting and -accessing data fromany of 10 the burn
r acka hurn taskgdatabase egnoecteddo @achimonitar; andkcel | s; 15

w

a remote monitor coupled for selecting and accessing data from any of

-the burn rack monitors relating to systems in the workcells;

wheréin each monitor includes a screen baving a display thereon, the
display including a background of a first type indicating an in test mode and/or
a background of a second type indicating a test failure mode and/or a
background of a third type indicating a test completion mode of thé device, in
which the backgrounds of the first, second and third types have a different
colour and/or shape. |

A principal advantage of these embodiments is that this 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
manufacturing, a location map is provided to operators to permit them to



wherein each -nonitor includes a screen having a

di spl ay thereon, the display including a background
of a first type indicating an in test node and/or a
background of a second type indicating a test failure
node and/or a background of a third type indicating a
test conpletion node of the dgvice, in which the
backgrounds of the first, second and third types have
a different colour and/or shape. A principa

advantage of these enbodinments is that this

i nf or oqn H'aéatma (35% ?#%Fﬁg %ﬁ% Ia@ %@ﬁ?‘fﬂo rhasndhng and/or

aﬁbbbresnb@nﬂg", aﬂ&tehhmep hive itest .phaset (statep demmmsare rincorrect
being built 1Tn mnuf acturlnanba | ocation map |

peompesent or 6eaPanent failure dakiibutelcdetesming tota| wp&k el space

T

(state), determ ne an incorrect conponent or
conponpréfefred! examplest ofi thet plesentt inventien t willabewdescribed in
cell space il abl e, and access each rk cell in an
cAEeqrdapee with dﬁe@ﬁ;ﬁ?manxmgsiwm MEWhichs ol es of the
present invention will be described in accordance

Wi th the acconpanying drawings, in which: 6 Fig. 1is
a diagrammatic view illustrating a bumrack test
device; Fig. 2 is a pictorial replication illustrating
a bumrack nonitor display;, Fig. 2Ais a diagrammtic
view illustrating a bank of burn racks; Fig. 3 is a
pictorial replication illustrating another bumrack
nonitor 5 display; and, Figs. 4-8 are pictori al
replications illustrating further enbodi nments of
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di spl ays providing bumrack data and i nformation. 10
Fig. 1 shows a bumrack 10 divided into workcells 12
arranged in colums 14 and rows 16. An SNMP enabl ed
network' switch device 18 is adjacent rack 10 and has
several ports P connected by cables C to conputer
systens, or DUTs, designated hgin each workcel | 12.
Anot her port P connects network device 18 to nonitor
R which is in turn connected to a database DB. A bum
rack monitor display 20, Fig. 2, on nonitor R provides
a 15 bigajHs adiageasamatic yviewatlustrating athiusn rack tast device;
in each workcell 12 for the associated rack. That is,

2,2 ) S IS S iy

workcel | 12 is enpty or is occupied by a DUT. As it
can beFigeA istandiagrarpimatic ¥iew illustratieg a bankkafdura racksin
A.side of the rack 10 and the workcells on a B side of

ol ur a8y 518 AoPISHAcheplicgion, Tsiraio ARath bUEE Fath monitor

IdiSplag; @ndt em i dentifier is displayed in each workcell
position 12 which contains a DUT. For exanple, side

A, row 1, colum 4, contains a DUT having the system

i dent i Figer 4 aze spictanial seplications dlusiratingl turther, embodiments of

TERRY8 prébadtio SR 3, b3 o PGP, ' STV S

on the display 20, and each DUT can be readily -
i dent i Figed Ishowssasipemni fack 10 adividedeintoliwgrkesksl 1@namanged in

VGRS, A AN 0 R BN b ahephateh esce 16 i
Yjacent rack 10 and has several ports P connected by cables C to computer
sYstems, or DUTs, designated M in each workcell 12. Another port P
connects network device 18 to monitor R which is in turn connected to a
database DB. |

A burn rack monitor display 20, Fig. 2, on monitor R provides a
graphical user interface indication of the DUTs in each workcell 12 for the
associated rack. That is, display 20 includes a visual occupancy
representation of each workcell 12 so as to indicate whether a workcell 12 is
empty or is occupied by a DUT. As it can be seen, the display 20 indicates
workcells on an A side of the rack 10 and the workcells on a B side of the rack
10. Each of the A and B sides includes a plurality of horizontal rows 1-4 and
vertical columns 1-6. A system identifier is displayed in each workcell position
12 which contains a DUT. For example, side A, row 1, column 4, contains a
DUT having the system identifier CT 314, and side B, row 3, column 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
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15 20 25 systemidentifier provide an indication that
that specific workcell 12 is unoccupied, e.g. side A
row 1, colum 2, and side B, row 3, colum 2 are

enpty workcell locations. Fig. 2A shows an exanpl e of

a test device in accordance wypth the present
invention. In Fig. 2A, a bank of burn racks 10 each
have a dedi cated nonitor R connected to the database
EfSteﬁhq&enﬁﬁé‘? i'o‘iﬁ&é‘yar?q fbﬁ"sthhhelh?t | ddettic Qﬁ@fﬂcéﬂ‘ 12 is

may only be V|eme or a specific 'burn rack
mommedte,g sidenAt cowH i luronridcaretiside Benowes, ncoiummr2 are
R2 ho ve",l maﬁ/ybe used by for exanple, a

QtaPNSennt e 1 ocation to sel ect and access

any of the dedicated nonitors R and thus ronitor any

syst epigM 24 shawsMBhkéedrmpléZof & isf dedice’in |a&cordance with the
accordance with the i nventl on is illustrated in

-preserbinventian. (BmE i f2A, reebarks etburnsracks JQ gaqheha\ve adwdlcated

Forih oAb BBTEI gBoeB45 9ELLIGE 1 Bt B9 syeh as

ilusiratedain Rig ohaiayronly bervidwed forimspecificbumgickatO to whlch the
background as indicated at each other workcell 12

menior fhisreannested. oA remote imenitar2, iowenargmay be used by for
LEsRbld, Yo &gﬁ%v&\sﬁmﬁf% ﬁ@ fbb'lo?:a?ieﬁtto‘gelé‘ctfjé}ﬁfs hélggé’{ gﬁy of the

Oor a’ nmass €l ng processe
dedicatéd monitorsiR andithis nhitoeany systehnbbataanpworkcell 12.
identifyaspecific system Also, note that a line of

i nf or ded I th d ol .
i or BoisBlRy 20, it ackpiianes wilt 188 vkntRoE fijstiaiRd §'Fio. .
Notd that ome' T the Weikeblls 423018 YidE R, | N3], fddh!mhnz dndicates a

specific workcell 12 on display 20. The'information
sysiea identifien CELEO. f Howexednthe systepnidendifier CSLPO appears on

'%Sf?)tgﬁlféqgedﬁd\%ﬁghé&rﬁ Cr?ﬂ'lg?ntﬁéﬁ 04 "R dtSAguIdP bh&iground as
indicated at each other workcell 12. This enhancement, or the like, may be
used to identify each system which is part of a special order or a mass order
which is being prdcessed, so as to provide a quick visual reference to locate
or identify a specific system. Also, note that a line of information 22 is
provided below the side-column row information. This information is provided
by merely using a mouse to point to a system identifier in a specific workcell
12 on display 20. The information revealed includes, for example, a bar code
identifier, workcell location information, and the current test running at the
time of inquiry for a specific DUT. In addition to background shape
differences, the background is colour coded to indicate an in test mode, a test

failure mode, a test completion mode, etc.

Additional information can be obtained by using a mouse to point and .
click on a selected system identifier in a specific workcell 12 on display 20.
This will result in a system status display 24, Fig. 4, which includes detailed
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time of inquiry for a specific DUT. In addition to
background shape differences, the background is

col our coded to indicate an in test node, a test
failure node, a test conpletion node, etc. Additiona
i nformati on can be obtained by using a nouse to point
and click on a selected systgmidentifier in a

speci fic workcell 12 on display 20. This will result
in a systemstatus display 24, Fig. 4, which includes

Lol S5h e Sy SeBerBE! | e et Soiib, e dpformation

about tﬁélbab%bdéothé cﬁﬁéntclésf ﬁiﬁmﬁg?Sénd tHeigtatioANdntdifdition, a
| ocati on. In addi ti on, Eglnt and click on a "Mre"

mnt@ndz@ & a{'More" onstatusdisplay 24, provitlesa detailed

“&égﬁ%“f#&é{ﬁg@éy?qﬁ Ridob. hich by Bo s e Hagking allthe

Mtsmrmpdtmnthé%élemedr@sml ntoFigs. 2 and 3, a
point and click on a ilities" main nenu dlsplay 30
provi d to t he mai n_ nenu.

sel ec%%ﬁ t I 83?3'639(1%9& 4:a0d; 3,1 3, point @and ¢llﬁkpqrgah"ytlhtaes" main
) G P RS o5, b B et

pPdees;mptItmsr diustrated rint Eng RE. i polahdﬂdesclicheon an option
ernptgfv > r'%\yéfpe Irﬁgvt\f",l_q gaza pro lv;giets th f@q'pvﬁy% vﬁ%vrv%nryarcaﬁ 10, Fig.
wwom §fd YerHBR mohfidr RQ! wh.e%ﬂasiésqhets%gérﬁ%gl Jée? with a list

bum rack and view, fromthe renote nonit
ofiseverak butmraaks as Wpststeddnflig.ad Asa resultuﬂte smpatvmry user

Pl B R ol f o:sBRERE, g 186k Bl 6R, Bl &' Femote moritor

R2, any burn rack monitor display, such as that illustrated in Figs. 1 and 2.

Furthermore, for a given bar code information about a location, a point
and click on an option designated “Query b§' Bar code” 34, Fig. 6, provides
information, illustrated at Fig. 8, regarding location, row, column and side.
This feature is useful to find out the last known location of the system which is
tracked throughout a manufacturing facility by bar code references.

In operation, these embodiments provide a means to determine vacant
workcell locations in the burn rack area. A monitor display is provided in front
of each bum 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 workcells. 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 purposes. Capacity planning for
burn racks is accomplished by using the space usage information.
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and click on an option designated "Query by Bar code"

34, Fig. 6, provides information, illustrated at Fig.

8, regarding location, row, colum and side. This
feature is useful to find out the [ast known | ocation

of the systemwhich is tracked throughout a
manufacturing facility by bag code references. In
operation, these enbodi nents provide a neans to

determ ne vacant workcell locations in the bumrack

ar edTheé\nvanifor displaygs irafront of)eacln dewn irack poovides faneiadication

ofdbe, a&ﬁ%@f%}?g bt thei éﬁ{#&‘?' WRHEoRYR yiniEh ags spogoupled
ar#g e&'%w fHeS fdrth 1t Blgﬁ c%e usegﬁiﬁﬁg Hooﬁg‘lﬁfeﬁ'i‘ identifier

ornatlon provi de dete
dlsplayed dheneirak Aftenda BIUW uademegealbof thecdiagnbstits, thel display

iRt oaolnd, HOY. 5 1£BHE 130 B3, e Bt 1, W5 LGRHBY e
At%h?élﬁeeﬁci‘ of téiﬁvaaes.u&i fchfi ¥ madd, ¥o hﬂt&ﬁé‘i‘ﬁsb@z%hows an

shar Ng purposes. BaCI t pI anni ng for bum racks.is

availablepspatiang ayreins DA 6% beadet oadbe burbiagk, Because the

it Srsiop Bl S P e, pbSBl, e BN, oung

dédisibR€ ca b6 Ghhde. TTRisWaiskiteih Soptimaia asage of therbere racks
are indicated in the formof blank rectangl es hayving :

saving; waiting times outside thejburp ragks during peak u&aeerpewoygr
undergoes all of the diagnostics, the display

| ndi £AKES Bétsekﬁeﬂg%nhéig ﬁég?aﬁtgg%? 8Fﬂ¥eeﬂwv@ﬁhoﬁfarbr\ﬂat a

di splay area etection can
spevific DET cambetlﬂentlﬂbdsphdajoeamvsbwn ragk spaaelayadpble can be

bl Sl e BBl Spalot Pashting, b LT B85 B Feaiy
délerflineal 'andat 96 posbble e %cé@éﬂdnnéntlre burn rack system 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 buiit
in manufacturing, a location map is provided to operators to permit them to
pinpoint the location of a specific system for special handling and/or
troubleshooting, determine the test phase (state), determine an incorrect
component or component failure (attribute), determine total work cell space
availability, and access each work cell in an entire group of burn racks.
Efficient factory space management is achieved by placement of a DUT
based on its physical attributes and the current distribution of other DUTs in
the burn racks based on predefined criteria for each factory. |
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deci sions can be nmade. This results in optinmum usage

of the burn racks saving waiting tinmes outside the

bum racks during peak usage periods. As it can be
seen, the principal advantages of the invention are
that a specific DUT can be identified and | ocated,

bum rack space avail able can be determ ned, state and
attribute information regardiong a DUT can be readily
determined, and it is possible to access an entire

burn rack systemstatus. Information is accessible in
real-tine to nanufacturingSﬂéMHEb with the bum rack
nonitor's ability to track the physical |ocation of

ach [ i A ufacturing, a |location

?rép i ?yg{r’@{\}ﬂaggég?od%%%?ﬂ&pg g permt themto

pi npoi nt the location of . a specific systemfor

speci @ phunalityi of lurd/ cackst readh dsimootackg inclediagmaneglurality of
t he test phase (state), determ ne an incorrect

@6“5 t or conponent failure (attribute), determ ne
total work cell space availability, and access each
wor Kk @eblrr Fadk nfiHitoF meited sdjabeiit & aekpectivel buft §8ék, each
factory space managenent is achieved by placenment of a
monitos eonnected tosreseive data fromreanit workoel omdtsoi@speetive burn
g%@%ribution of other DUTs in the bumracks based on
efined criteria for each factory. 25 10 CLAIMS 1.

A bumrack test device conprising: a plurality of burn

r acks g manirabk databaseiconhedieddo@achunohitéry antl,
wor kcells; 5 a bumrack nonitor nounted adjacent a
respective burn rack,

ac nitor connected to
| Gont aeimAta MO SR ok SHACIBR ancareassig fote amany of
{K€Burn rack monitors relating to systems in the workcells;

wherein each monitor includes a screen having a display thereon, the
display including a background of a first type indicating an in test mode and/or
a background of a second type indicating a test failure mode and/or a
background of a third type indicating a test completion mode of the device, in
which the backgrounds of the first, second and third types have a different
colour and/or shape. |

2. The .device according to Claim 1, in which display includes a
background having a plurality of different colours and/or shapes to indicate
devices under test of different types.

3. The device as defined in Claim 1 or Claim 2, wherein the display
includes a visual occupancy representation of each workcell.

4. The device as defined in any one of the preceding claims, wherein the
display includes a main menu providing for a selection of options for viewing a
selected burn rack.



a bum rack database connected to each nonitor; and, a
renote nonitor coupled for selecting and accessi ng '
data fromany of 10 the burn rack nonitors relating
to systens in the workcells; wherein each nonitor

i ncludes a screen having a display thereon, the

di splay including a background of a first type
indicating an in test node and/or a background of a
second type indicating a tes Ttailure mode and/or a
background of a third type indicating a test

5. corrp heet dewcmasedeffnedha algvone of the prectlding cldifis,  Wherein the
dlgcﬁ ﬁ}&‘i ds_of .the first, second and third types
Hdgs a majp Jﬁ?méﬁfﬂ"&'e%fﬁpﬁbse'gc“mh@f aptions for vnewmg a
lastdGowWH 108afiéh h display includes a
backgr ound haﬁﬁg@gkgldﬂaﬁﬁ of different colours
and/ or shapes to indicate devices under test of
different types. 20 3. The device as defined in Caim
1 or daim2, wherein the display includes a visua
occupancy representation of each workcell. 4. The
devi ce as defined in any one of the preceding cl ai s,
wherein the display includes a main nmenu providing
for a selection of options for viewwng a selected bum
rack. 11 5. The device as defined in any one of the
precedi ng clains, wherein the display includes a main
menu provi ded for a selection of options for V|emnng a
| ast known | ocation of a device under test.



