ygre SYSTEMS AND METHODS FOR | MPROVED OPERATI ON AND
TRQ@@WW“\W“& A PRINTING DEVICE * 5 TECHNI CAL FI ELD This invention
gene o es to printing devices. Mre particularly, the invention

rel at es "G#& roved a r e i t roubl eshoot i ng
printing devices. Bm'ﬁnﬂl)mﬁs%&grﬁﬁ @yﬁ@ ils to function
due to a faulty comQRERATION ANDIROUBLESHOOATINGtOBubl eshooting the
Sjmwﬂwwm probl em or si npAYPRINGMING DEVSCHlentify the faulty conponent
o tic. One reason for this is that nmenory utilized in printing
devi cesofi@i | s to retain critical information regarding printing devices
errors of printing device usadEEXARNIOA. FAESD nti ng device fails. As a
result, a techni,f;i,an does not have access. t.o such i formati.oq tlhat, i f

avai | abl e, woul dlBif IXFHAR SERsEHR] KEHaies P PrBHER AViFefe Yo particylalvast wi t hin
a reasonabl e degree of certainty - one or nore conponents that have caused
t he pri nti nthedevintionfrelates teimpored sysfemsd and methpdsonoperationande cl early and
positively identified, it 20 is often the case that one or nore worKking
conponent s abgo]émbaﬁggrih@ngae\a@és,errpt to remedy the problem For exanple, a
first conponent may be replaced sinply to get power to the printing device
so that a second conponent may %Aﬁeﬁﬁéb?\ﬂ)as havi ng a problem For a
printing device nmanufacturer or epart servrce, such unnecessary

repl acepgnt of cwmeRneptifting) devicki fafls 26 fAGEnt He t6 AN fURSt orpsitRhAl

t housand dollars a year - not only in parts replacenent, but in testing
conponents ¢tk ; . testing,
and re-nar kWﬁlgﬁ% ﬁ’éﬁ‘@g? E’?ﬁg?ﬂ%ﬂbﬁﬁg‘?}?&g‘gﬁ%‘é‘ﬁfgﬁt" gﬁ'ﬂe EHTSB‘EM%{?Bstt ens and
met hods are descri bed. herein for inproved operation and troubl eshooting of
printing deweé’é%t?ngTWe‘dg%g’eWE fg'ﬁlﬂy H&F‘HB‘EF‘%“ ﬁg’b\?iedgo@ﬁ?@t‘?'n 459 por t ant
information is retained when a printing device fails. The 5 information can
be transmi t fasdthig dﬁcéhatymgmorsemtﬁﬁmcy in tpsinding edgvidesi &is ihoretain agisat he
information to quickly and accurately pinpoint a conponent that caused the
printing deiifeendtidnlrogding ppinting idegicetestrdr® ot pahtitiedevdcamgewhendhd e t hat
has its own nenory, separate and apart fromprinting device nenory utilized

for pripg p%t H&dee EIsTh&s TBRLEE, a{TPe@Hgi%iaﬁ' s 3¢ M40 Sc@ss to such

non-i nterrupti bl power source, such as

information that, if available, would allow the technician to easily identify — at

least within a reasonable degree of certainty — one or more components that
have caused the printing device failure.

When a faulty component cannot be clearly and positively identified, it

20 is often the case that one or more working components are replaced in an

attempt to remedy the problem. For example, a first component may be

replaced simply to get power to the printing device so that a second component

may be identified as having a problem. For a printing device manufacturer or

repair service, such unnecessary replacement of components in working

25 condition can waste several thousand dollars a year — not only in parts

replacement, but in testing components that are replaced and returned to the

manufacturer for testing, and re-marketing the working, but used, components.
1



backup battery, that provides continuous power to the master nodul e nmenory.
Contents of the nmaster nodule nenory are thus retained even when power to
~the printing device is lost. In another inplenentation, non-volatile nmenory
is utilized in the nenory nodule, thus elimnating the need for a battery
backup. I S The master nodule nenpry stores printing device information
that can be utilized to inprove pﬁﬂﬁimhﬁgﬂbvice operation or to identify a
source of the problem experienced by the printing device. In one

i npl ement at i or§ystéras mndtroethods are dasarihed kereineforamproved operptionganekr at ed by
the printing device, the error nessages providing troubl eshooti ng gui dance
about t hetrqutileshiootingefi printing deviicasr Thel systems amd mietiwdsprovide ways ithe nast er
nodul e nenory stores printing device usage information, such as nunber of
pages priwhieH, impentageinfornmticke i rétginednwhew e printing edevicer failicThesage
information may be used to determ ne which conponent is likely to be ready

for r@pl gafgraitionZan B8 @ansmitted focally or rémoRrdy, @6 anechsician®viv yarphiseo frees
up printing device nenory that can be used for print processing. Having

addi ti onghe HRfEPMA4tIBN 36 hﬁwl&y hRd abéiiarty bﬂﬁ)dﬁﬂ_rh SSfipeRéf thatecaused tif a
printing device and/or allow the printing device to operate nore

ef ficient : nodul e al so provides a user interface and the
capabi | i tﬁyrﬁ}tg%d%%cgﬁagﬁﬁ%ntents of the master nodule nenory for analysis.
The master nodyl.g: m : r ] teQt: t ter

dy @?xﬁ?{g’@%\pgﬁgﬁcm&& h'ahser h&dlﬁ?e B 'Hal ‘é&h%“ HEH@?

nodul e nenory I a comruni catlons port su as a

(Uni vers i t . .an | . or the
[ e, - ndepiaisfng 385 Bal prffhs B:UREHembl) wiRzd BbRN oRlibe oroiel
so that rintjng dewc robl em may be, analyzed by a renote ;jtechnician.
R EAOpEcHs PRFIeR TeplecalsitithiE 4 Aon ntStRRLLES Pomks dpkRan SHeh B fLst r at ed
by way of, exanmpl e an ot limtatjon in the f gores of the, acconpanying

dr awi ngs.ba?ﬁ‘épngé I’IMEIFQVIé{gé CBB@BUQ%W(){& HBaq"?rgWPEElet me rence

| i ke conpg@nents /or features. Fig. 1 is a blqck,diagram of an exenplary
printing Cenfents q?ftgma%r FIORHe memHEH e HhU TEAIBSd) SRR WHCPHPQWR 10
description provided_ herein. 20 Fig. 2 is a flow di agram depicting an

i npl enentthe PEALSE deviga 15Jast: oln angther implementationnnafnyolatde snemanois ng of

t he docunent processing systemshown in Fig. 1. 3  DETAI LED DESCRI PTI ON
The f ol | avilizgd de the memary nedulesthus plimirating theineed fera batteryhackupnt at i ons
and/ or enbodi nents of systens and nethods for inproved operation and

t r oubeshoot i rcheomagter madule arermonsstoféscprinting-device) informatiors thati canor por at e
el enents recited in the appended cl ai ns. These inplenentations are

descr i bedevatilizesiptecirthproveprintingr devicé operaeion dratolidentifyna isbtiroe ofether i pt i on,
enabl enent, and best-node requirenents. However, the description itself is

not int er]ﬂeblehpexpeﬁdncedhb?r&h@pﬁnﬁﬁgub'vﬁepaﬁ@n‘e impleéneriation, thedndyterei n are
one or nore exenplary inplenentations of 10 systens and net hods for

i mpr oved meduiatmemoty dtéres Witor sthes¥aged geherdtednby tBe printing device, the

error messages providing troubleshooting guidance about the printing device

20 failure.
In another implementation, the master module memory stores printing
device usage information, such as number of pages printed, average print
density, ink/toner usage, etc. Such usage information may be used to determine

which component is likely to be ready for replacement.



devi ces. Applicant intends these exenplary inplenentations to be exanples
only. Applicant does not intend these exenplary inplenentations to limt

- the scope of the appended cl ainms. Rather, Applicant has contenpl ated that
the cl ai ned enbodi nents m ght also be inplenented in other ways, in
conjunction 15 with other present or future technol ogies. L

Conput er - Exec tatihg somse rdata iinrmeaster imodulersmemory ralsst frees yup @rinding/ or

nmet hod for inproved operation and troubl eshooting of printing devices is
present edesived nemdry destcearbdd used: for peinerprbcessingextHaving additional
conput er - execut abl e i nstructions, such as program 20 nodul es, executed by
one or neREMOFyY availgbld efor qrrdcessimpprdre decrease the costesf aeprintiing elexidey,
program nodul es include routines, prograns, objects, conponents, data

struct ur gad/drtatiow ﬂ'haérriﬁlﬁié GEVitdty dperileanoteretfisientlyl npl enent parti cul ar
abstract data types. Typically, the functionality of the program modul es
may be conbin coinagtgf thoduk %@%st@ﬁséﬂiﬂéﬂ&“ﬁx@[ﬂ?éﬁﬁﬁm -to?

Conmput er - Readabl e Media An | npl enmentation of a system and/ or nmefhod for

| mproved rg&mgﬁé QBnints b"fQH?'xﬁéé?ﬂ”h{oﬂﬂleohe?ﬁéfgagdgg?ﬁeﬂﬁé%iezrwhéﬁﬁt ored on

or trans across sone form of conputer-r

Conputer-re b) i g,.can . 1| ahl b ccessed
by a conﬁﬁ?cgﬁgaw%fr@g p?gl?gsé‘gﬁl. %ﬁé@‘@# ‘g"g‘éﬁgg‘égf ?ﬁ%rﬁ %tg?wgg i on,
conput er readabl e di,a may conprise "conpuier storage i .and

" ommun eTRoRe el i olgl, 1 SPRim Ecp i He sthy hEALSE (Pmiffttal. g
non-vol aty | e eppvabl e .apd npps,kenpvabl di a inpl eaent A.n nmet hod
or 't echnaicay BHS) OB af REGECHR) HGh marailsl Fork ior J6e dep A dditionatthn | o
instryctions, data sjructures, rogram nodul es, or .ot her, data., Conputer
storMle taeimaster madule TEMOTY; miay B (tFANSEUtted FemRRly FQVhAEERENINE as
menory Oheoiggep{{p m)ryayt echn )I%% v, ngxggtgwte igqi;jt@al versatile disks (DVD) or
ot her optde¥ i & : Ric tape, magnetic disk
storage or other magnetic storage 15 devices, or any other medi um which can
be used to store the desired informati on and which can be accessed by a

conput er and/or processor. "Communications nedia" typically enbodies
conput er -readabl e i nstructions, data structures, program nodul es, or other

data in a nodul at ed ERIEFSD'ESQRIPSIIG’N OF THE DRAWANGSr ot her transport
mechani sm Communi cation 20 nmedia also I ncludes any Infornmation delivery
medi 45 5 Thefpresant dverltion'ik iMistiatdd B walydf ekahripl@afid A6KliMitation Th e an

exenplary printing device 100 construcfed in accordance with the present

descri pt if%gx{esT@ﬂhErdcebinﬁtﬁggﬂﬁidi@wﬁ%Q Thé safhendAB&S abé tficPthronghoue!

printer, matrix pri phot ocopi er,
the figures to reference like components and/or features.

Fig. 1 is a block diagram of an exemplary printing device utilizing a
master module in accordance with the description provided herein.
20 Fig. 2 is a flow diagram depicting an implementation of a method for
improved operation and troubleshooting of the document processing system

shown in Fig. 1.



5 facsimle machine) or the like. For purposes of the present discussion,
the printing device 100 will be described generically A printing device

- constructed in accordance with the printing device 100 shown in Fig. 1 may
i ncl ude functional equival ents of the conponents shown and described in
Fig. 1, or may include nore_or |ess conponents than those shown in Fig. 1.
10 The printing device 100D D DESERIPIAONechani sm 102 and printing
material 104 that will differ depending on the enbodiment of the printing
devi ce 100. FdhedoHopling descximi@nmetsﬁon?ngmemwerelmctfs: a laser printer,
then the printing nmechanism 102 will be a drum fuser and the printing

mat er i al implémentdtions andferrembddimeatspfisystents ahelmethodd for inprovedk| et
printer, then the printing 15 nmechanism 102 will be a print head and the
pri nti ngoperation ahd tdableshboting ofiprinfig devices. | The sigsteme afd@netheds | ncl udes a
di splay 106 and a keypad 108. The keypad 108 may also be integrated with
the & spineprpbifte eleipbniTetitedrinkthy agparidedvlsimsa Thesimplentntationsdi spl ay. The
di splay 106 'and keypad 108 are a user interface that allows the printing

device 14@ deScilbel Witk %gm}ltﬁd@r tasﬁeet%&moﬁ,{ Wiitedl dedtAption6. and al lows

the user to enter 1nst ta to the printing device via the keypad
108. A p a&dm gaﬁTﬂﬁﬁﬁﬁé ﬁgﬁ% : kRel ed in the
printi ng&@g)g%(ﬁzgﬁtlé%&)'})o eng’g?e le pri ﬁtﬁﬁg%ggﬁgce sgglf:ﬁgﬂégglcfgfgﬂfj

conput er he 4 [ : d in the RAM 112 on the processor 110.
An 6 olg'gér?gi'fé?ﬁg Aot P4 £%‘P% mﬁmj}&?‘ﬁ?\' the RAM 112 i ncl udes

system St or

conput er - exec b | .l ons. . .th n i . printing
devi ce 100. 'I#L:S%oé)egfgpﬁébg@@ B&n?‘%‘l‘??ﬁ% %&plgﬁﬁﬁ%&%Bﬁg'gk‘géfng nodul e
116, usage progessd n dule 1 and. a prjnt .pgrgcessi ng nodul e 120. S The
or i THO" pr SRETeE T A £330 e R el uRRlisi AN FouRER iRl AN i ons ¢ ha
are execytable pn the processor 110 to performprjnting functions necessary
for the SRYieRS APRISANE interds these pxamplany.fraplemeptatinns 10 Be sxamPISeesi ng
nodul e 116 includes conputer-executable [nstructions . that are executable on
the proce¥¥or @a@bgqrétrmtm@ndéh@eieﬁemnwﬂ ementationste it theg 10 in
print processing and to assign_predefined error nessages to particular
errors estopaofsheappendedciaims. BathesApplicanbhas @MQ@PI&%@ thas the

conput er - execut abl e _instructions that are executable on the processor 110

t o noni telaimed embadiments mightalsobedmpleanented i othenways, ingonjunctiont 1 nited
to, nunber of pages printed, printing nmaterial 104 usage, print nmechani sm
102 15 f ewithrothértpresenit or fatrd techpologiésng devi ce 100 al so i ncl udes nedi a
storage 122 (such as one or nore paper trays), nedia input 124, nedia

out put 126 and a power supply |28 that provides electrical power to the
printing_.device 0. Qr nore input/output (UOQ ports 130 that may

i ncl ude SRBIAMEELXCCURAL)IE JNSUNCHANS - a universal serial bus (USB) port, a
parall el port, and/or a serial port. A 20 communi cations nodule 132 - such

as a network Aftifipl@fientaibf of d syBRaMAnd?dEmethddSfor impro\Rd dperatigh Pri nting
device 100 so that the printing device 100 nay conmuni cate with one or nore

| ocal  orarideislestisoti itir déViéesSs présenteduddrnay be desdifbedaa 100 al so

includes an infrared (IR) port 134 that enables the printing device 100 to

Uransni g gefoted cARRKPEE ERBLIE. cRBRALIE HRAIRMONE! solt a8 prélgtgnpe (not shown).

7 A mastéer nodule 150 1 nclfuded I1n the printing I ncl udes nast er

O TN AN e et o L o
dr e POURledd SLIBRIPHSEb ARIdRhe RGP b dieagrer o subrly
T B A S Rt B o Bt
bel . P AMAR TR b TG BB RS, 1 . o
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only menory), EPROM (el ectronically programmable read only nenory), flash
menory, bubble nenory, and the |like. The master nodul e nenory 152 stores
error nessages 160 generated by 154the error processing nodule 116, and
usage data 162 generated by the usage processing nodule 118. The

comuni cations nodule 154 is configured to dunp the contents of the master
nodul e menory 152 (i.e., the error nessages 160 and the usage data 162) to
an external device (not shown) via the I/O port 130, the comrunications
port 132 and/or the IR port 134. The 20 conmuni cati ons nodul e 154 dunps the
error nessages 160 and the usage data | 62 in response to commands entered

Y a o A~ I - .
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8 . It is noted that, although the interface nodule 156 is shown as being
separate fromthe display 106 and the keypad 108, the printing device 100
could be inplenented to integrate the interface nodule 156 into the keypad
108 and di splay 106. In such an inplenentation, the keypad 108 and the 5
di splay 106 woul d al so have to receive backup power fromthe battery 158.
The erroCompatarcRedddbleMedimnge data 162 are stored as they are generated
by the error processing nodule 116 and the usage processing nodul e 118,
respectfully. Wen all avail abl e master,, nodul e nory 152 has.been

iti i zed: thedn HEPBmsnEinfta fustR uae dhid TFemiarot e oBRuIoEs " 1oy
there is 10 al room for, t.he | at est data generated by the operating

Syst em 1884 tiRubTEshi0iRg of Prinkia detices maych LOrAS o TaBiSH a6FES
non-i ntem pti bl e power source (ji.e., battery 158), or of being sone type of
non- vol aSPME fm&fﬁommermgablsmwe puterseeadable media can beABY data 162
is always avail able to troubl eshoot a problemwth the printing device 100.
Wen & pavailahle sadia that can beagcessed hy anomputes and/or prsessos Byswapf power to
the printing device t 00 - the nmaster nodul e nenory 152 may be downl oaded
to a | ocaf exampleyand netlimitationpcomputen readableamediamay pomprisechni ci an to

qui ckly and accurately |locate the source of the problem 20 Methodol ogi cal

| npl enment‘edmputef storagertedia’! axgl “CcoRununicatiomemeda’Fig 2 is a flow di agram
depi cting a nethodol ogi cal inplenentation of troubleshooting a problemwth
a printing detCognpmiten sterageanédie” imchude wolgtilerandinomgvolatile; eerh@Vatslbown i n
Fig. 1. In the discussion of Fig. 2, continuing reference will be nade to

t he el engid aon‘téniovhbleamediaritipiémentediin khy methodor tedhnblopyifor 00, t he
operating system 114 nonitors the printing device 100 for errors and for

usaggg Nﬁfo?agaO@Pinffbﬁﬁétidh sudhasontputey rRadaie istAiRtohs, datdstiddtufe’! s t he
printing device 100 for errors and the usage processing nodul e 118 nonitors

the Pri NproiialEoaficl 06 difkr 4A80CANAIECHBEIGRhedia ifclhliod b & dol

processi etects an error (1.e., non
limited to, RAM, ROM, EEPROM, flash memory or other memory technology,

CD-ROM, digital versatile disks (DVD) or other optical storage, magnetic
cassettes, magnetic tape, magnetic disk storage or other magnetic storage
15  devices, or any other medium which can be used to store the desired
information and which can be accessed by a computer and/or processor.
“Communications media” typically embodies computer-readable
instructions, data structures, program modules, or other data in a modulated
data signal, such as carrier wave or other transport mechanism. Communication

20 media also includes any information delivery media.



error) in the printing device 100 ("Yes" branch, block 202), then the error
processing nodule 116 assigns an error nessage to the particular error

. encountered and stores the error nessage in the nmaster nodul e nenory 152 at
bl ock 204. As long as no error is detected by the error processing nodul e
116 I O ("No" branch, block 202), the processing continues at bl ock 206. At
certain predefined intervals or upon the occurrence of one or nore

parti cul event s.» th n¥ &rocessing nodul e 118 col |l ects usage data from
one or ngégﬂ@agﬁﬁggiﬁi-gjﬁgﬁg-printing devi ce 100 and stores the usage data
in the master nodule nenory 152. At bl ock 206, if the usage processing
nmodul e 15 118 Rig! kisa bhektdiagrait of #n ¢éxemplaoy printihg devieed98ge data (" Yes"
branch, bl ock 206), then the usage processing nodul e 118 stores current
usage datcansiphdted iredcdordaee with tlee present! descEpion. The painting@dekicé08. As | ong
as the usage processing nodule | 18 does not detect an event that indicates

that usaqgg Fbé qu%éil %tb&??ﬂé&@&bﬁﬂt&@'&obmﬁﬁ grﬁk&?ﬁh&%bpie},he process

conti nues at fatal "error occCurs ih the printing device

100 <§Ye%£c&¢ﬁemacmﬁ9%tﬂ&§ke. Feﬁgu@gg?ggfgeyeﬁ\g h?scaésqoe,vn@iét s an

instrlction froma usér to dunp t mast er ul e menory

152 at bl . . L r } . t . .1he printing device
100 to sﬁﬁ%ﬁgg\]/#vﬁé i@ ?’kl}%ggé“f@f&g@ R&'g&i}( g?‘-‘enrrgf&%%/éqor may not

i nvolve a | gss . of.power .fromt Mai. n. DPOWer. |y 128, As | ong as no
fatal er “8PS Ctﬁiflgﬁ?cé’ad?“qﬁow"ﬁﬁé%‘ﬂ?n& @%Yé"%f@? ,SX?WE ‘Pr&}.gt 'om!(g process
continues_at ,bl.ock. 200. Th evi pusly described steps ar. erfornmed

cont | nuoduyde pitictiopabeqivaleRisiptiBe edponents shown Jpaiespated FHER o user
enters an instructjon to du t he master nodul e nory 5 152 contents
("Yes" br aﬁemayuneﬁﬁem‘zlje,Or{lgwqu%ﬁhanéﬁ%ssg@%é ]gbgd t he usage data
162 is transm tted, to an external .device (not shown) at block.214. As |ong
as nd0such i ndthenrinting deyviee 1@ includesaprinting,mechamsayl 02:and printing)r i nt i ng
device 100 remmins in its _non-operable state. The du instruction fromthe
user nmay Materigldk04thet will differ dependingom therembediment pbtheprinting ansnitted, or
may nanme a device or a location to which the information should be sent.
For examdevicetlf8. dorexampile,uf theoprinting device:d00 ik a taser printerthendhesni t t he
master nodul e nenory 152 contents through the USB port (1/0O port 130) or
the | R pprintihg4necanésmd 02 weillyhe 4 drumlifingeriand ttheiptinting weaterialc] 0dowillli r ect i ons
to transmt the master nodule nenory 152 to a 15 particular web site via

t he commbeitoméri dﬁ&@mﬁﬁﬁﬂ@&evi&%@ﬁba@h{lﬁeﬂmwﬁ therethefprivtihg 0 refer to a

web site operated by a manufacturer of e printing device 100. A

techpsci awechbnishe102edllivern pintidadandithe printiag miateHak] 0 will be 182 contents
is sent can analyze the data to quickly and accurately determ ne the 20

cause of the The3iritingOdeviée £00 ARG indlaA¢S® ISPy FOTRRIE Reypal108en be
installed in the printing device 100 to render "the printing device 100
oper at i 0nde-keypad 108 may also be integrated with the display 106, such as in a key
diagram on a touch-sensitive display. The display 106 and keypad 108 are a
user interface that allows the printing device 100 to provide messages to a user
20 via the display 106, and allows the user to enter instructions/data to the printing
device via the keypad 108.
A processor 110 and random access memory (RAM) 112 are included in

the printing device 100 to enable the printing device 100 to execute computer-

executable instructions stored in the RAM 112 on the processor 110. An



Concl usi on I npl enentation of the inproved troubl eshooting systens and
met-hods descri bed herein provide a way for printing device problens to be

. quickly identified and corrected even in the event that the printing device
| oses power. 5 Storing certain critical troubleshooting data in the nmaster
modul e menory al so frees up printer RAM for other printer functions.

Al t houghoperating system bidisterechinothe RAM bE2inclides computerexegutablee specific
to structural features and/or methodol ogical steps, it is to be understood
t hat t heirsyrattions that comtroloojyerakion oftheiprinting davieentRQ Thaoperatingnot 10
necessarily limted to the specific features or steps described. Rather,

t he speciystémfldatinchrlesas ettorprocessingimedule ¢ 16 23 upagef processidgr ms  of
i npl ementi ng the clai med systens and net hods. 12 CLAIMS 1. A printer (

100), coffydufd NP8 afd hipriit piecessing(mddule 120at stores a printer operating
system ( 114); 5 a second nenory ( 152) that stores critical printer

troubd eshoot i 'Iﬂc%h@pfoc%@ﬁngjfﬁ&llile4203&9%&@@@%&!&&&(&@8) that provides
power to the printer (100); "a second power supply (158) that provides power

. o Bl LB ol PrIIE T bt moclule
18] 2R ROYEEk kB SAFERY B 00 4Bl gl THO Yo L1
cont i qur RGBSR bt 118 ShoriBeeqrp M- BReruBItIE RSB Mol ¢ (154
to dump cta)?cscu(t:aqb% %thtﬁe Bioc}eggorslﬁ(botgddertr&r{%%rs( in]tgg )prf.nrt]intghcﬁevice 100 and
10  in print processing and to assign predefined error messages to particular errors
encountered. The usage processing module 118 includes computer-executable
instructions that are executable on the processor 110 to monitor printing device
100 usage parameters including, but not limited to, number of pages printed,
printing material 104 usage, print mechanism 102 life, and the like.
15 The printing device 100 also includes media storage 122 (such as one or
more paper trays), media input 124, media output 126 and a power supply 128
that provides electrical power to the printing device 100. One or more
input/output (I/O) ports 130 that may include one or more of the following: a
universal serial bus (USB) port, a parallel port, and/or a serial port. A
20 communications module 132 — such as a network interface card, a modem, etc.
- is included in the printing device 100 so that the printing device 100 may
communicate with one or more local or remote host computers (not shown).
The printing device 100 also includes an infrared (IR) port 134 that enables the

printing device 100 to transmit data to and/or receive data from another IR

25 device (not shown).




event that the first power supply ( 128) is interrupted. 20 3. The printer
(100) as recited in claim1, further conprising one or nore output ports (
.~ 130, 132, 134) through which the output nodule ( 154) may dunp the contents
of the second nenory (152). 4. The printer (100) as recited in claiml,
wherein the second power 25 supply (158) further conprises a battery (158)
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menory ( 152) that stores data ( 160, 162) generated by the printing device
(100) tomsdrsmoduietmanbbewlnatémgnmnidaﬁensnmduhl%mintqrfadce printing
device ( 100); 5 an output nodule ( 154) configured to transmt contents of

t he menomyoduld $85 and achattery 468 e Themastert modiile memoty b§2 ienorseolatil®0) ; an
i nterface nodul e (156) configured to accept at |east a user conmand for the

out put  MpskthSry(thad drdws Hewwersibin thepowersapply 128 if heailabl®r If thpawerand a
o

backup power supply configured to provide power to the master 10
dul 8). 6. Th

mster Ry ‘?8‘5%“5363?’?%%?% Guerta fHicniiieruGRule HOMREy 1PEIn e 162y |
t h 152

o thor - SblerrHEdRE ibamBe £ M6R baRap b fioin EbRfery 1R I Y tor

by the prod hEs aifbbeh sﬂ%%%@rttﬁﬁ@e-ﬁ@*ﬁ%ﬁwéﬁﬁw‘*ﬁf*ﬁélﬁé S metsy i her
' I nt d t t hod f | | ect

i el PR e o i I o o

error ness

storing Wﬂgﬂgﬁ?mm%)s@&géé {'?Gf?f“? %H‘W%“ES"B} e menory

10 memory that does not lose data when power is removed from it. Other
implementations of non-volatile memory may utilize core memory, ROM (read
only memory), EPROM (electronically programmable read only memory),
flash memory, bubble memory, and the like.

The master module memory 152 stores error messages 160 generated by

15 the error processing module 116, and usage data 162 generated by the usage
processing module 118. The communications module 154 is configured to
dump the contents of the master module memory 152 (i.e., the error messages
160 and the usage data 162) to an external device (not shown) via the I/O port
130, the communications port 132 and/or the IR port 134. The

20 communications module 154 dumps the error messages 160 and the usage data
162 in response to commands entered via the interface module 156. In an
alternative implementation, the error messages 160 and the usage data 162 are
automatically dumped in the event of an interruption in power from the power

supply 128.



25 ( 152); and 14 in the event of a printing device (100) failure,
transmtting the error nessages ( 160) fromthe non-volatile printing

- device nmenory ( 152) to at | east one |location external to the printing
device (100). 5 8. The method as recited in claim7, further conprising:
monitoring printing device ( 100) usage paraneters ( 162); storing the
printing devi deisnated that; althaughsthe interface module Kmisrshowmaheingd
transmtting the usage paraneters ( 162) to the at |east one external
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utilized, then the oldest data is deleted as new data comes in so that there is

10  always room for the latest data generated by the operating system 114.

As a result of the master module memory 152 having a non-interruptible
power source (i.e., battery 158) or of being some type of non-volatile memory,
the most recent error messages 160 and usage data 162 is always available to
troubleshoot a problem with the printing device 100. When a problem occurs —

15 even if the problem involves the loss of power to the printing device 100 — the
master module memory 152 may be downloaded to a local or remote device
(not shown) and analyzed by a technician to quickly and accurately locate the

source of the problem.

20 Methodological Implementation: Troubleshooting a Printing Device

Fig 2 is a flow diagram depicting a methodological implementation of
troubleshooting a problem with a printing device similar to the exemplary
printing device 100 shown in Fig. 1. In the discussion of Fig. 2, continuing

reference will be made to the elements and reference numerals of Fig. 1.
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At certain predefined intervals or upon the occurrence of one or more

particular events, the usage processing module 118 collects usage data from
one or more components in the printing device 100 and stores the usage data in
the master module memory 152. At block 206, if the usage processing module
15 118 determines that it is time to update the usage data (“Yes” branch, block
206), then the usage processing module 118 stores current usage data collected
in the master module memory 152 at block 208. As long as the usage
processing module 118 does not detect an event that indicates that usage data
should be updated (“No” branch, block 206), the process continues at block
20 210.
If a fatal error occurs in the printing device 100 (“Yes” branch, block
210), then the master module 150 awaits an instruction from a user to dump the
contents of the master module memory 152 at block 212. A fatal error is an
error that causes the printing device 100 to shut down or fail to operate. A fatal

25 error may or may not involve a loss of power from the main power supply 128.

10
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5 152 contents (“Yes” branch, block 212), then the error messages 160 and the
usage data 162 is transmitted to an external device (not shown) at block 214.
As long as no such instruction is received (“No” branch, block 212), the
printing device 100 remains in its non-operable state.
The dump instruction from the user may include a port through which
10 the data should be transmitted, or may name a device or a location to which the
information should be sent. For example, the dump instruction may include
directions to transmit the master module memory 152 contents through the
USB port (I/O port 130) or the IR port 134. Alternatively, the dump instruction
may include directions to transmit the master module memory 152 to a
15  particular web site via the communications port 132. The web site may be
predefined to refer to a web site operated by a manufacturer of the printing
device 100.
A technician at the location to which the master module memory 152
contents is sent can analyze the data to quickly and accurately determine the
20 cause of the fatal error. A correct replacement component can then be installed

in the printing device 100 to render the printing device 100 operational.
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identified and corrected even in the event that the printing device loses power.
5 Storing certain critical troubleshooting data in the master module memory also
frees up printer RAM for other printer functions.

Although the systems and methods have been described in language
specific to structural features and/or methodological steps, it is to be
understood that the systems and methods defined in the appended claims is not

10  necessarily limited to the specific features or steps described. Rather, the
specific features and steps are disclosed as preferred forms of implementing the

claimed systems and methods.
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1. A printer (100), comprising:

t! f

a first memory (112) that stores a printer operating system (114);
5 a second memory (152) that stores critical printer troubleshooting data
(160, 162);
a first power supply (128) that provides power to the printer (100);
a second power supply (158) that provides power to the second memory
(152); and
10 an output module (154) configured to dump, on command, contents of
the second memory (152), the output module (154) drawing power from the
second power supply (158) in the event that the first power supply (128) is

interrupted.

15 2. The printer (100) as recited in claim 1, further comprising an
interface module (156) configured to enable a user to enter a command to the
output module (154) to dump the contents of the second memory (152) in the

event that the first power supply (128) is interrupted.
20 3. The printer (100) as recited in claim 1, further comprising one or
more output ports (130, 132, 134) through which the output module (154) may

dump the contents of the second memory (152).

4. The printer (100) as recited in claim 1, wherein the second power

25  supply (158) further comprises a battery (158).
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device (100) to assist in troubleshooting problems experienced by the printing
device (100);
5 an output module (154) configured to transmit contents of the memory
(152) to a device external to the printing device (100);
an interface module (156) configured to accept at least a user command
for the output module (154) to transmit the contents of the memory (152); and
a backup power supply (158) configured to provide power to the master

10  module (150) in the event of a failure of a main power supply (128).

6. The master module (150) as recited in claim 5, wherein the data
(160, 162) generated by the printing device (100) that is stored in the memory
(152) further comprises printing device error messages (160).
15
7. The master module (150) as recited in claim 5, wherein the data
(162, 164) generated by the printing device (100) that is stored in the memory

(152) further comprises printing device usage data (162).

20 8. A method for collecting printing device (100) data (160, 162),
comprising:
generating one or more error messages (160) for abnormal states of the
printing device (100);
storing the error messages (160) in non-volatile printing device memory

25 (152); and
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monitoring printing device (100) usage parameters (162);
storing the printing device usage parameters (162) in the memory (152)

and transmitting the usage parameters (162) to the at least one external

location.
10
9, The method as recited in claim 7, wherein the non-volatile
memory (152) further comprises memory (152) powered by a backup
uninterruptible power supply (158).
15 10. A method for use in a printer (100), comprising:

generating printer error messages (160);
generating printer usage data (162);
storing the printer error messages (160) and the printer usage data (162)
in secondary printer memory (152) that persists even in the event that main
20  power to the printer (100) fails;
outputting secondary printer memory (152) contents in the event of a
printer (100) failure so that the error messages (160) and the usage data (162)

can be analyzed.
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