DESCRI PTI ON LABEL PRI NTER APl USI NG PROGRAM SCRI PTI NG LANGUAGE BACKGROUND
Field of the Invention [0001] The present invention relates generally to
printers wodpiwsoes7particul arly, to enhancing printer feortupmosbisy by
interfacing with | abel and tag printer firmvare. Description of the Rel ated
Art [0002] Most | abel and tag printers operate via a conventional
predefined proprietary control |anguage. For exanple, SATO Barcode Printer
Language ("SBPL"), ZEBRA progranm ng | anguage ("ZPL"), DATAMAX Printer
Language ("DPL"), |INTERMEC Printer Language ("IPL") or the like all include
proprietary functionality that requires a fairly significant m ninmum skil
level in order to enable a user to efféct changes in the printers' output
functionality. Various printer nodels, such as provided by vendors of
printers supporting the printer Qg (N sted above, can perform
printing tasks defined by the predefine |nd|V|duaI commands. Specific
changes to a prlnter S functlonallty are typlcaHIy nade by changlng t he

| anguage is predeflned eX|t|ng prlnters can only perforn1predef|ned t asks.
In case various printer functionality needs to be added, then the firmare
needs to be accordingly changed. This often invol ves naking conpl ex source
code revi sions and enbedded progranm ng devel opnent tools to make the
revi si ons BAIKKGRIOZINIOt a fl exi bl e approach and custom zati on cannot be done
| ocally by the custoner. SUMVARY [0004] In the prior art, there is no
ability taq. SYSFRIZELRL ot herwi se nodify | abel/tag prlnter software w t hout
changi ng &ﬁg—ﬁirnteﬁms—ernmare source code, and without expensive
devel opnment tools.

[0001] The present invention relates generally to printers and, more particularly, to

enhancing printer functionality by interfacing with label and tag printer firmware.

Description of the Related Art

[0002] Most label and tag printers operate via a conventional predefined proprietary
control language. For example, SATO Barcode Printer Language (“SBPL”), ZEBRA
programming language (“ZPL”), DATAMAX Printer Language (“DPL”), INTERMEC
Printer Language (“IPL”) or the like all include proprietary functionality that requires a
fairly significant minimum skill level in order to enable a user to effect changes in the
printers’ output functionality. Various printer models, such as provided by vendors of
printers supporting the printer languages listed above, can perform printing tasks defined
by the predefined individual commands. Specific changes to a printer’s functionality are

typically made by changing the firmware of the printer.

[0003]  Since each printer’s respective control language is predefined, exiting printers
can only perform predefined tasks. In case various printer functionality needs to be
added, then the firmware needs to be accordingly changed. This often involves making
complex source code revisions and embedded programming development tools to make
the revisions. This is not a flexible approach and customization cannot be done locally

by the customer.



[ 0005] Accordingly, a systemand nethod are defined for nodifying
functionality of a printer that is provided with firmvare for controlling
printing wpenatisess. First progranmm ng code i s devel ope®@CTlia008/04985p
executed on a conputer readable nedium interfaces with the printer's
firmvare and nodifies the functionality of the printer. The first

programm ng code is witten in a first programm ng | anguage, such as the
LUA programm ng | anguage, and the firmvare is witten in a second

progranmm ng | anguage ot her than the fit%t progranm ng | anguage. Thereafter,
the first programm ng code is executed on the conputer readable nedium and
the functignality of the printer is nodified as a function of the executed
first prog%@%%—code interfacing with the firmvare. The firmmvare i s not
nodi fied by the interfacing. [0006] In a preferred enbodi nent, an

i nterprete@doeflr i ph b i L: [ i Wt h | and tag
printer aﬁlg_gﬂed to ﬁg%?gghgﬁ‘ﬁ%“ggﬁ‘g@ﬁ?ﬁfg?t‘g‘g{a}g%ﬁ’%‘g&‘%"n@éﬁy. L?gaﬁﬁgl nt er
appl i cat i JHINT Sefitwpee Withent cliangiog theqeinterts firmverasiuresi dode tand witholf er ' s
firmare t I on programmng interface (API). [0007]

Pr ef er abl y%%g&é%l?g?elgﬁﬁ&#gg&%ri nter is equipped with the LUA virtual

machi ne. The LUA script |anguage is preferably used to devel op printer

appl i cat i dA@0Mdaptceardingly, laatysttmannd ntetigpdpié ddfiries forasddifymehbaimatiytdt at he

firmware . inter thr h t he, appligcation prograpnm ng interface
(API), angjrgtlﬁ glviarg Sé)éé‘gg%& Wgﬁgl?‘flwfferfﬂ{/\g‘g‘gogw& W&F‘H&@Peéatf%ﬁcglrﬁins of the
printer. hﬁﬁm&hmﬁg‘t&fdeﬁsedﬂvuro?éd fhﬁt;lmgﬂéwcﬁﬁﬁ%n%fcoﬁl?ﬁtepféﬁﬁﬁﬂé me 'Ylfnﬁ“ on wll

becone apparent fr. n%e';he fol [ ow ng descrdjiﬂlptlon of the Invention at refers
to the acdﬁ‘ﬁ%g A the RRARtRGS firppere andmedifiepthedivn aionalHE oD\ INGS] TBO9] For
the pur posist@rodraithm$ld @dk MOwEil& iV i i ho i drawi ngs a
form whi ch itg;rpgrresent%'y pr ef elrrefg, @?g%gé}%%‘hﬁu‘%@%l l?%%’d%“%%ﬁ@i‘?&that t he
i nvent i on FreEreBming languese, and thediprves sevrittondn gseent prapieinfptlsness al i ti es
shown. TheufealH ?ﬂq nt ages of e present. invention will becone
apparent fr C‘fm“ 12?6?% O\%?%él%l éggalngl&gebhﬂeregéer,t e&irst programming code is
executed on the computer readable medium, and the functionality of the printer is

e

modified as a function of the executed first programming code interfacing with the

firmware. The firmware is not modified by the interfacing.

[0006] In a preferred embodiment, an interpreted script language is provided in
connection with a label and tag printer and used to develop printer software applications
(i.e., printer application programs) that interface and interact with the printer’s firmware

through an application programming interface (APID).

[0007]  Preferably, a label and tag printer is equipped with the LUA virtual machine.
The LUA script language is preferably used to develop printer applications adapted for
label and tag printers that interface with the firmware of the printer through the

application programming interface (API), and allows access to all firmware and hardware

functions of the printer.

[0008]  Other features and advantages of the present invention will become apparent

from the following description of the invention that refers to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS




of the invention that refers to the acconpanyi ng draw ngs, in which: [0010]
Fig. 1 illustrates an exanpl e hardware arrangenent, in accordance with a

pr ef er r edwertbodisnesnt ; [ 0011] Fig. 2 illustrates the funeCirorzios/edsssents of
an exanple informati on processor shown in Fig. 1; [0012] Fig. 3 is a block
diagramthat illustrates printer APIs provided in accordance with a
preferred enbodinent; [0013] Fig. 4 illustrates an exanple |abel printed by
a label and tag printer and defined using APls provided in accordance with
a preferred enbodi ment; [0014] Fig. 5 i¥tustrates an exanple data field
size indicating respective horizontal and vertical positions and defined
for data field to be provided on a | abel; [0015] Fig. 6 illustrates another
exanpl e | al¥8909%pr i Fardiap mypesciof Bhistrating thepvprtion; deredin shayat inrtheldawingg aAPl s and

representi Qr - I J Ny a referre

ermbod: mont Tzt PSRN 4Pk REERIACR eyt by B eoh e

pref erred Bmitediiontbepretiv@trrangements andinstrumneadtalities slioval. €Ehe fomutes aaAOr Yy
fornats.DE%FRlPTl OF ENBODINENTS.b?pl? I'n acgfrd nc mﬁﬂ&ughe_teachings
herein, on& GPags ol theRreseptioxention Wil becqmig.appareatirom ghs 1olpwing desaintign
custom ze b@heinvemsbnths rofetstb Be &BbhpAIMmWriWiaYS, idwhrgd to update, change
or otherwise alter firmware source codé providéd with the | abel and tag
printer, aﬂﬂ @ﬂth@gt ﬁgneed for expensive devel opnent tools. Thus, a | abe
and tag pr 9%k Kisek Hlusiraicsanexamplo haglvwass aansements Ingiscordorsesyifieht wi t hout
a need forpRp-A8ndbiligleat,t0 Wite applications using the printer's
proprietary interpreted l'anguage. [0018] In a preferred enbodi nent, an
interpreted script |anguage is provided in conbination with a |abel and tag
printer. A09&1] ofFigy] Hiusratesthe fgictioral elomeats vEen example infermatipn brosesspion
progranmm ng,ohpigFages ("APIs") are provided to enable interaction and

[0012] Fig. 3 is a block diagram that illustrates printer APIs provided in accordance

with a preferred embodiment;

[0013]  Fig. 4 illustrates an example label printed by a label and tag printer and defined

using APIs provided in accordance with a preferred embodiment;

[0014]  Fig. 5 illustrates an example data field size indicating respective horizontal and

vertical positions and defined for data field to be provided on a label;

[0015] Fig. 6 illustrates another example label printed by a label and tag printer and
defined using APIs and representing color options provided in accordance with a

preferred embodiment; and

[0016]  Figs. 7-10 illustrate an implementation of a preferred embodiment that

includes a plurality of electronic memory formats.



mani pul ation with printer firmvare for custom and extended functionality.
The APIs are preferably provided for |abel and tag printers. In a preferred
enbodi menwQ 20tvsbester preted scripting | anguage i s LUA. [PQ@OB2008969839
interfacing the printer firmvare with the set of printer APls, for exanple,
devel oped in the scripting | anguage, users of l|label and tag printers are
afforded i nproved flexibility and accessibility via software commands used
by the | abel and tag printer to performvarious tasks. Using APIs in

conbi nation with the printer's firmvared-users are no |longer required to
change a | abel and tag printer's firmvare source code or access to

devel opnent tools typically required for changing or nodifying the | abel
and tag prDEﬁ@Rﬂ{n{l_@ﬂﬁ%éiﬁaﬂﬂﬂéﬂﬁode. As described in greater detai

bel ow, the APIs provided in connection with the teachings herein support
vari ous f u@@i?]on%'agé'ordaﬁlldg Q/cij)ﬁ?hé t@é&'ﬂg@%‘e&%, gbé I)Ieﬂlg&tintlé%&%%{‘edsr Vigé(? P! ays,
provi ding variable fonts an ormat s of print rendering, accessing printer
file syst esmgbling indivedualsdo tistpmiat labelsandnal prantérosesings ithodtunetd ngpdar] at ed to
| abel and ta rinting. [0020] Thus, th resent .jnvention provides a
plurality 9 g%)r‘i)rno[r%lile %gg[tfft {f rWQ[uI’ﬁ‘iﬁﬁog%B’f?géﬁ il tg? E&?ﬁkﬂ"@ R code
modi f i cat i andswigtfoue pesdSbiexpefidRAboEloBMSHanEls| Thisy 818l idlaEyaiel ig, sof tware
devel opnent__.t qol. s fq; quif_ing predefined proprietary control and printer
firmare. G55l raablad-fongppligation evﬂepra?rﬁwrlﬁxgu 3 paed der having gtheshto Wikt
reference i ol ; ﬂ&@m i il lustrates an exanple
har dwar e ég?gﬁggﬁég$§@?ﬁ%§g%5%ggﬁggkﬁfﬁh nkgéﬂgﬁéﬁ%nt of the present
invention, for providing and installing printer application prograns either

via a di r J8918ab8 aguefaaed srhpdiperd,asy interprotedraering sanguagerie prwided imnd ref erred
herein, geRgl : in Fig. 1.

i nformation E%Aé%rslgg?l(a?%ﬁéig‘ga ‘;agg’“ﬁireg'v% gtd {Egérgﬁt%ﬁér%{‘%gfbg{l ¢ gc?(%@g?tgbnent
progr ami regpp ieation progearminy ipEtfices §tAPIsYsard pro@iigiee kognablefihtesatiorongl i n the LUA
Do PR BNt R85 m Yt e RRadd hundtondlisy: The AP e ©”

preferably provided for label and tag printers. In a preferred embodiment, the interpreted

scripting language is LUA.

[0019] By interfacing the printer firmware with the set of printer APIs, for example,
developed in the scripting language, users of label and tag printers are afforded improved
flexibility and accessibility via software commands used by the label and tag printer to
perform various tasks. Using APIs in combination with the printer’s firmware, users are
no longer required to change a label and tag printer’s firmware source code or access to
development tools typically required for changing or modifying the label and tag printer’s
firmware source code. As described in greater detail below, the APIs provided in
connection with the teachings herein support various functionality, such as interfacing
different keyboards, displays, providing variable fonts and formats of print rendering,

accessing printer file systems, printer configurations and various other functions related

to label and tag printing.

[0020]  Thus, the present invention provides a plurality of printing solutions without a

need for firmware source code modifications or expensive embedded systems including,



dat abases necessary to support the present invention. However, it is
contenpl ated that information processor 102 can access any required

dat abase wpaomasnsni cati on network 106 or any ot her conmrumiJezus/o6v8set wor k
to which informati on processor 102 may be coupl ed. Communi cati on network
106-is preferably a global public comunication network such as the
Internet, but can also be a wide area network (WAN), | ocal area network
(LAN), an intranet or other network that enables conputing devices and

peri pheral devices to comunicate. [0022} In a preferred enbodi nent,

i nformati on processor 102 are any conputer readabl e nedi um devices that are
capabl e of foserdihplg, sdfithareed@tlopmantdad]afor edcisyinggredsfinéd@pioprietastsvarél 106,
e.g., mainframg copputers, mni conputers, personal conputers, |aptop
conput er s, 3% ERLIHIWAF-gi t al assistants (PDA), cellular tel ephones and

I nternet access devices such as Web TV. In addition, information processors

102 are pr mlogipbl ReRftitighidRciothd draWwhiz fpuRBSRAIwISEH fiNGdeforeritd @lmaflM CROSOFT
| NTERNET EXPLORER, MXILLA FI REFOX, or the |ike. Information_ processors 102

are coupl ebfPresetdiraglemmeats: Big- huluatsates anopamplahyrdiare RFAMETERL i1 conmuni cat i on
" JorRy SR hod
net wor ki ngaéc@ftﬂﬁ%: vgg% 3 EQB6deAt &%e?%%é@gt 1'nOexE1og, fot ptovidihg fﬁé@éﬁ&ﬂﬁ at 1s

preferably a |l a tag printer perable to print S a%d tags of
dat a r ecei puaferf apphivitivhgrogitms either vieeshertscabRonhedieh andvdr agommiunicatio 08 may

b id i th K d_di spl bl e, i .and
Fune § ona 1500t eF R herel Bl AP Wt 70, ot (LSt Mg B 7 ™"

conj unct i omnfavhdabion PfoeEd¥BE(s)OI2RFOREGEEd wikh dn ilt€Q21l dEvellopnzent plogfinimdings t he
functional elements f,gn eﬁanghﬁiinfornatLon,processor 102, .and i ncl udes
one or nor SVIRRMER] ( ﬁ?% eWEh 33t rvelep eppigptionsoin faehUApregranming Baguagar e

code and CcWdoRn th MioseBRNIEd inQRe 8tk Inf:R10BA b%eé@ﬁpmeﬂ‘era%%%ixﬁ}’%&eﬂl el ement s

include read-only nenory (ROM) 204, random access menory 206, one or
nor e net wofiahagesareressey to o@poy the prassrt invenitbny dloavever, ifds eontemplatdd fhabm ot her

conmputing geyh£@sn processor 102 can access any required database via communication network
106 or any other communication network to which information processor 102 may be
coupled. Communication network 106 is preferably a global public communication
network such as the Internet, but can also be a wide area network (WAN), local area
network (LAN), an intranet or other network that enables computing devices and

peripheral devices to communicate.

[0022] In a preferred embodiment, information processor 102 are any computer
readable medium devices that are capable of sending and receiving data across
communication network 106, e.g., mainframe computers, mini computers, personal
computers, laptop computers, a personal digital assistants (PDA), cellular telephones and
Internet access devices such as Web TV. In addition, information processors 102 are
preferably equipped with web browser software, such as MICROSOFT INTERNET
EXPLORER, MOZILLA FIREFOX, or the like. Information processors 102 are coupled
to communication network 106 using any known data communication networking

technology.

[0023]  Also shown in Fig. 1 is printer 108 that is preferably a label and tag printer and

operable to print labels and tags of data received from information processors 102. Label



across a communi cati on network, storage devices 210 such as a hard disk
drive, floppy disk drive, tape drive, CD ROM or DVD for storing program
code dat avezen/@amB7appl i cati on data, one or nore input ®evijeB®sBdRIsuch as
a keyboard, nouse, track ball, mcrophone and the like, and a display 214.
Further, one or nore of functional elements 202-214 may be suitably
configured or provided with |abel and tag printer 108, as well. [0025] The
vari ous conponents of information processor 102 need not be physically
contained within the sane chassis or esen located in a single |ocation. For
exanpl e, storage device 210 may be |l ocated at a site which is renote from

the remai NinddaEhr@iteitos nody befrovided Wik kpyheeRiSS0rand Adplagd2 iaynablednpre
connected to 202 acr.oss communi cati on network 106 vi network jnterface

208. | nf orandtouimt Bnsdenadiby with jabs| and dagppimer; 198)ip therbsence RHPLN SHUPBHI wi t h
suf fici entwﬁﬁg{f&%tlgﬁ)pmcgéébpg)zt he necessary databases, forums, and other
community services as well as acting as a web server for communi cat | ng
hypertext markup Ianguage (HTM.), Java appl ets, Active-X control prograns.

| nf or mat i ol0#loc d¥gcr dustppesthe funeriensyelaments BT abevsamingormagen EB@&‘F?E‘Pre t hose
shown in F

i nformati OL&prlﬁdclgglgg%Sao%sg’ Hl)qhe E%%@ ﬁs&?g‘%%ﬁg uﬁgﬁ\%ﬁ[‘b%%? er tg%g%’@%)'fbt 208 and
menory andsoftwaragede dad tadml &re@psmhem vEidfdrmatiors proeesstralt02¢c Abericlanemtsar e
arranged to te expe 0026] The f t he invention
i's such t h’éfflaa ng%l Irgﬁm?lrﬁ)' (ﬁbz\%aﬁﬁ QWL*F @%MEZ%CSP%\BWIB %ode
(i.e., sofjisrb®)intedhcds 208 eBfsmlit @ dretebleidamso dﬁas ﬁ-bhhﬁﬂ'er%fr@utrhgk&lvﬂﬁs one or
nDre of a conbi nation_of popul ar conputer progranm ng | an

anddevel opisefs sompmiaHeR netwerk; giorge devieesidO spehnas aliprd elsg r_iw)ﬁ@: ﬂepmc++

Vi sual Basgig griveVéy pe M. coX e oEPVY: &EBMEg Fplmcodt/Mibasds URE  Pages,
servl ets, MyYSQL and PHP. [0027] Al though th esent invention is described
by way of @pémﬂoe datey ecnoranereiimput devieesagfl2 auqmatj@yb@ar@,m@mtmsk hall.web
br owsers an rver [ n stem
100 i s not cr‘% Wﬁe a do&’gtl}c anﬁ d§§1a3;u2'rlgt ?on ‘%nel &y n@og% Fﬁx%?thnjapé%rﬂ%rfﬁ(

202-214 may be suitably conﬁgured or provided with label and tag printer 108, as well.

[0025] The various components of information processor 102 need not be physically
contained within the same chassis or even located in a single location. For example,
storage device 210 may be located at a site which is remote from the remaining elements
of information processor 102, and may even be connected to CPU 202 across
communication network 106 via network interface 208. Information processor 102
preferably includes a memory equipped with sufficient storage to provide the necessary
databases, forums, and other community services as well as acting as a web server for
communicating hypertext markup language (HTML), Java applets, Active-X control
programs. Information processors 102 are arranged with components, for example, those
shown in Fig. 2, suitable for the expected operating environment of information processor
102. The CPU(s) 202, network interface(s) 208 and memory and storage devices are

selected to ensure that capacities are arranged to accommodate expected demand.

[0026] The nature of the invention is such that one skilled in the art of writing
computer executable code (i.e., software) can implement the functions described herein

using one or more of a combination of popular computer programming languages and



system 100 i s arranged such that |abel and tag printer 108 commruni cates
with and outputs data received frominformation processor 102 using any
known corworhmetstasm net hod, for exanple, using a non-| nPeraeL0knEsser

W NDOWS vi ewer coupled with a |ocal area network protocol such as the

I nternet Packet Exchange (IPX), dial-up, third-party, private network or a
val ue added network (VAN). [0028] It is further contenplated that any

sui tabl e operating system can be used on information processor 102, for
exanpl e, DOS, W NDOWS 3.x, W NDOWS 95,-T¥ NDOAS 98, W NDOWS NT, W NDOAS
2000, W NDOWS ME, W NDOWS CE, W NDOWS POCKET PC, W NDOW6 XP, MAC GS, UNI X,
LI NUX, PALavelpingeokipnneatsinduding, it hetlimitéd tapl. EApGeCati Vigua Basiom [ 0029]

I f di t t i Nt 108 applic ons are
dovel bped IACR BTRRANERE achARCkER Y PRGBS, ANA b RBE. iiflsa or of or  ed

enbodi ment MYSSQIlUd RHRrpreter is included that is operable to process LUA
programm ng statenents provided in the applications. Unlike typical

hi gh- | evel gragmi n anguages UA.is a.scripting | anguage, and .not a
basi c pr og[rogriwﬂi ngd i é’Hg%Q}jé’?e IPRERTOD 45 %ﬁ?r‘qeal?&wagr?gef‘%&ﬁigﬁﬁg B hat
recei ve SBEimcefaméidbased systdhelising w88 blonses aRITMRLSIH Sré@ys e, iftemiateg! and
tag printer to eg;agute varjious functionality, the present Invention

! Inc t 3
i npl ement sSPTRFSSHAT D2 aprsien H09 isgoblimited fosiughna cenfigurpsion UK is senjermpleted ket
i nt er f acessywietd Joh§ add fii . {cS.| . t UA
i nterpret esry\.“eThi_s earl\abl.gg(g%%rtgét%gﬁ?gggg&\%%%;ﬁ@%p (%c‘gi?} %}r?s&uﬂgl t%e
devel oped dxRteceiged from infaumdtion predessor 10usinganydmewnispmmyplietion triethgpd API s

that are ; r anm uage, a. por.tio f 1 abel and
tag prine o SRR sh s ifhcbh S a BN B i Bieldin KPedarer ) abe
and tag prietwvenkprathel suchusitiiesingeraa Patiet ExehaagoMIPKE dafl- Ehmira-ﬂaﬁg,g@%{eve
firmaare arpe?\lﬁi ?(ati Onﬁ iﬁ?q?arder k? iEIBI enent a single change. [0030] Another
benefit of tHENSF LN HIRIATEYYR (V&Nhat applications devel oped in the LUA
progranmm ng | anguage and inplenented in | abel and tag printer 108 APIs are
nor e [0028] It is further contemplated that any suitable operating system can be used on

information processor 102, for example, DOS, WINDOWS 3.x, WINDOWS 95,
WINDOWS 98, WINDOWS NT, WINDOWS 2000, WINDOWS ME, WINDOWS CE,
WINDOWS POCKET PC, WINDOWS XP, MAC OS, UNIX, LINUX, PALM OS,
POCKET PC and any other suitable operating system.

[0029]  In a preferred embodiment, label and tag printer 108 applications are
developed in the LUA programming language. In accordance with a preferred
embodiment, a LUA interpreter is included that is operable to process LUA programming
statements provided in the applications. Unlike typical high-level programming
languages, LUA is a scripting language and not a basic programming language. Unlike
typical label and tag printers that receive SBPL commands or other predefined commands
to cause the label and tag printer to execute various functionality, the present invention
implements printer APIs that are extensions to the LUA language that interfaces with the
printer firmware and that is interpreted by the LUA interpreter. This enables more
advanced and complex applications to be developed such as via function calls.
Furthermore, by implementing APIs that are extensions to the LUA programming

language, a portion of label and tag printer 108 functionality can be modified, as opposed



conpact and execute significantly faster. This is because prior art |abel
and tag printers require nore software instructions in order to inplenent
vari ous fwocabioosgosvhat ot herwi se are acconpli shed by APPsTAP200kv@6993%Ssent
invention. Further, the LUA interpreter interfaces with the APlIs of the
present invention efficiently, such as by taking advantage of function
calls, variable declarations or the Iike, and code utilization is
significantly inproved over prior art |abel and tag printers, as a function
of fewer nenory requirenents. [0031] ABether advantage of the LUA printer
APl s of the present invention over prior art |abel and tag printers is an
abi ity te pieesslalliand tab priateisahat requiteciLdonpere bvérmgiteeof theit espacéver t o
access the print fuynctions Xi a an existing,cqntrol |anguage, such as SBPL
or ZPL. | ArBiMRETaPREFIIONS MEdesy gn%l?‘?‘&l&ttwfgsl?@wg%ce with the | abel and tag
printer 108 firmvare that controls the printer's 108 printing

functi onallé(;g,\()] TRindtheSbenafit ﬁﬁh@%emmnvemafn iP fHa® ipplichticniy St wdi@ped imther equi r e,
for exanple, a generation of SBPL conmands a%o igterface g’tﬁq}an exi sting
control | &dNaeperanmiagdmpupgsand Apisgreated ya lagelang bag mEer 198 L5 P8P t h
modi fyi ng P i L hiYy £ab@P 3Plis MUBANE briodrTaBellalg t Pttt he
present i ﬁgéh%gﬁd%%gg{ﬁs%gwﬁ%y g LUA ilﬁt erepret g?_(,) t he esi ze glélpﬂr% tations
associ at edequiitehndrh sofayppt instruétions &y erded totimalemgnieyariohs Bmneldonsithat ofieevisk cept i on

of internal nenory.requi,n S . rhi r d tag printer
108, " Thi o ASRERTPIPTLAE oiduerean dpellich. Phpe Hed pA R prd 70, B

have, for igsaages Svithl théTA PRtdf éivspresent ineemionteéiciaftlyl suchas by takogeadivimdsgecan be
installed and do not support dynamc ry allocation. .ARIs..of the present
i nvent i on 9§ éEisHpR calfsoyarg ?ﬁﬁ?lé‘?é_tl?lﬂﬁﬂtt{;r%ﬁl?ec%‘??dgr‘ﬂ& igatears Heyficantlye)

pr ogr anm Rt ARG YRGS B¢ IdbeNal tdg/printéis hsasfuh@loa s Fdveer MMty (" gar bage

col l ecti on"}9 that 1 ncreases the anount of progranm ng code I nplenmented for

a parti culrequifegeotsi onal i ty. [ 0033] Anot her benefit of the present invention
is that devel opnent tools, such as M CROSCFT VI SUAL STUDI O or ot her

I ntegrat erHﬁ\jel QQ{GRI: a&%\“a@@ BFRBLTA printer APIs of the present invention over prior

art label and tag printers is an ability to access print functions without requiring an
interpreter to access the print functions via an existing control language, such as SBPL or -
ZPL. In other words, the APIs directly interface with the label and tag printer 108
firmware that controls the printer’s 108 printing functionality. This is an improvement
over prior art systems that require, for example, a generation of SBPL commands to
interface with an existing control language, thereby increasing steps and overhead

associated with modifying printer functionality.

[0032] Moreover, since the APIs of the present invention interface via a LUA
interpreter, the size limitations associated with the application are virtually eliminated
with the exception of internal memory requirements based on a particular label and tag
printer 108. This is an improvement over prior art label and tag printers that have, for
example, limitations on the number of lines of code that can be installed and do not
support dynamic memory allocation. APIs of the present invention support, for example,
function calls and other high level programming language functionality, such as releasing
memory (“garbage collection”) that increases the amount of programming code

implemented for a particular functionality.



("I'DEs") are usable as a plug-in conponent for LUA. Application devel opnent
for respective |label and tag printers 108 is nore attractive for devel opers
who are fwoi2biozosoos7t h or confortable with devel opi ng sofPCEaPmospgBicat i ons
in visual integrated devel opnment environments. [0034] Another benefit of
the present invention is that LUA applications can be run on conputers
having a LUA virtual nmachine that sinulates printer operations. The user
can test devel oped LUA applications on conputers prior to downl oadi ng and
installing the applications on printer$; which precludes a need to actually
operate the printers to test the LUA applications. [0035] In a preferred
enbodi nent, a plurality of independent LUA virtual machi nes can be operable
in a sort [(IEBSF haAfotherdbenafi cffmkmnr&{énbmvaltmnngthat deablopmaridoelagueh #nt er 108 or

a network_thereof | e . d tings can be
i mpl ement %CWFJXQM&LEFWQ @‘Sﬁlg‘ ??F‘?tﬁ(fg?‘)é PrE a?'t%ng'r?rt%L 'ﬁg according to
vari ous CUgHREM SRS hidaPBSs ﬁlﬁﬁfg—lﬂ%omﬁ&{enﬁﬁﬂfﬂﬂﬁ Appipatioatieveiphiengfor and

| anguage settings. The various |ocal setting s y e st ored ?%?lﬁ?}gartl cul ar

conput er #8ppecéine behanddes Prgnt@ryéf)%rﬁm%ﬁ&ﬁ@ﬁﬁ}‘ﬁg H"Pés ‘Blépn%f% y depend
upon, for ﬁlﬁ%@&xﬁfo&%ﬁ% ‘l/l%?é ?fn% sBffware ?Plg%lo%ﬁn'mlaﬁ mRBiatdiy APls via a

LUA interpreter I'tiona er func ality can be provi ded beyond
t hat pr evidewddpmeny envisininenisn the prior art. A discussion regarding
additional printer functionality and inproved inplenentations thereof

aff or ded i;(?b%fgglf;&glﬁ?%%ﬁ %é?qe% pofathéjé]r%;e% n%gntﬁgqan gEUFf\ @ll%ﬂn?éﬁ"ﬂe@ﬁﬁ on[ 0037]

Pr ef er abl uncti o to decl are, address
and pass ‘amhp@srsthaviagad [fUANirprbyading thet simnlates pnster/maera/cms .aBhewsef gan

supported via the [ enentation in a a ferably,
pr ogr ami H§t ?‘?YﬁEQPF%#@Arg{) jFapiogs 9%1?%"“@5(?9%\@ gﬁwgl ?dgrlt})g &6 Qtalglﬁg te
represent % SRS orBprinids tviaeh Frs€cddsechesd e @by lopyratertheipinteds o teatsthe  f or
exanpl e, ncti on does not execute as intended, an error code isreturned

t hat reprééé%@mﬂtch'ém@ause of the error, the synptomof the error, the
result of the

[0035] In a preferred embodiment, a plurality of independent LUA virtual machines
can be operable in a sort of chain and implemented on a single label and tag printer 108
or a network thereof. In this way, configurable dynamic local settings can be
implemented, for example, for bar code printers that sort data according to various
custom settings such as, for example, regional settings and language settings. The
various local settings may be stored on a particular computer system’s operating system,

and changes to the behavior may depend upon, for example, the local settings.

[0036] By implementing APIs via a LUA interpreter, additional printer functionality
can be provided beyond that previously available in the prior art. A discussion regarding
additional printer functionality and improved implementations thereof afforded in

accordance with a preferred embodiment is now provided.

[0037]  Preferably, programming function calls and an ability to declare, address and
pass values to and from programming functions via variables is supported via the LUA
implementation in an example embodiment. Preferably, programming functions return a
value, such as an error code, that represents whether a function executed successfully or

not. In case, for example, a function does not execute as intended, an error code is



error, or other suitable information. Mreover, function nanmes and variabl e
names, such as related to table nanes, string val ues, dates, nuneric val ues
or the |iwe20avmsopref erably not displayed readily to usecs/Jamds/negide

di spl ayed, at |east partially hidden or conpletely hidden fromview [0038]
Preferably, security inplenentations are supported by the teachings herein,
i ncluding, for exanple, requiring users to have provided sufficient

aut hori zation and granted access rights to performvarious tasks, such as
to access particular data, one or nord0Odata directories, or to create,
remove or other nodify data directories, data files or the like. [0039]

Anot her  f galHEPHIUBPREAD ¥ardB LS the $rrof) the¥yaipian ef therder, itingresulsofilbed

herein, rendering refers, generally, to creation of interactive programming
obj ects. Fuwer, exetherisvitable femagiopp Mosgayerydinchan P@Pﬁseadldé@“?ﬁ? aa‘F‘?SeF‘tf (e.qg.,
text-based i 6l 43k bl«pﬁa{ng%d?cﬁn ghiad iged hEhdSe vall& dresiatesse@aifaebly i ncl ude
one or nore proper?les t hat c%n be mani pul ated, such as . nmet hods.

Pr ef er abl yiot difyjleyet seaddy ¢p ysetssaud rhayetedlispiryed.cd deagippriggygrdden 9bj ect s)

rendered via Qth.aée.%rovided (e.g., added or otherw se enbedded) with a

| abel obj SETPLIY HAdSH T VIY | abel "and tag printer 108. [0040] Moreover,
APl s support providing objects, such as barcodes, positioned on a |abel at

| east paroo8s|y Bidfahisle, eturithémplemebatiors aregipportedt by tb édackings hesginpr i nt er

108 wi thouyt causing an error. whil e devel opi ng .t he. | i inting the
| abel or BRAyingy ﬁ‘?@xf‘@ﬁﬁu'f‘e@u‘r‘i‘é‘ﬁé@erf‘ Oeklf‘é’g EFQB’I“%dtSBEi(f (lae\% g?%lﬁorga‘flgrggﬁf havi ng,

for ex a”Wg?antéﬂ 228¢s6 Bights td pirmhvapidhytabidl Suchfas i cbapatiedir data,pment ed by

| abel and tag printer 108. This feature provides an iqProve nh over prior
art met hodsoreflatageqtyiigsgorfoicirats: remaysr athsr mpgify data Jue t%t“‘ifsﬁa E8Pfes a
parti al orhgﬁﬁprmﬁse i nconpl ete object, such as a barcode, to be printed on

a label via l'abel and tag printer 108. [0041] In one enbodi ment and during

operation, a respective position of a rendered . )
[0039]  Another feature supported by APIs is an interface rendering. As used herein,

rendering refers, generally, to creation of interactive programming objects. For example,
rendered objects may be formed as data fields (e.g., text-based fields), barcodes, graphic
fields. The rendered objects include one or more properties that can be manipulated, such
as by methods. Preferably, objects (e.g., text field, barcode and graphic objects) rendered
via APIs are provided (e.g., added or otherwise embedded) with a label object and printed
via label and tag printer 108.

[0040] Moreover, APIs support providing objects, such as barcodes, positioned on a
label at least partially outside of the printable region of label and tag printer 108 without
causing an error while developing the label, while printing the label or both. This feature
makes it possible to develop a label having, for example, a barcode in which only half of
the bar code is printed by label and tag printer 108. This feature provides an
improvement over prior art methods of modifying printer functionality in case a user
desires a partial or otherwise incomplete object, such as a barcode, to be printed on a

label via label and tag printer 108.

[0041] In one embodiment and during operation, a respective position of a rendered
object, such as a text field, barcode, graphic box, image or the like, is defined by a

horizontal and a vertical position parameter (e.g., “hPos” and “vPos”). The parameter



object, such as a text field, barcode, graphic box, image or the like, is
defined by a horizontal and a vertical position paraneter (e.g., "hPos" and
"vPos"). Wbeoparsenset er val ues preferably define an anchorcpormins/pesss i on for
an object. In case hPos and vPos are properly set, an error paraneter,
(e.g., "E_SUCCESS") is defined. Alternatively, if hPos or vPos is not
properly set, a different error paraneter (e.g., "EPARAM) is defined.
[0042] In addition to paraneters defined for positioning, the present

i nvention supports magnification of objleets, such as a barcode or an inmge.
For exanple, horizontal and vertical nmagnification paraneters (e.g., "hMag"
and " vMag"valus @redehibln delfifecin dnoliorzoit pbsitiodfor en bbjeetl IpicasehPomgmi YRosat i on to

set (e.g., fromyalues 1-12), which repr [ Sl €S ti Vv de .ees .pf
ot | zont &l MEREPHH 19-GRITREGHRRPERIF &n S CBBY dt CeTpbthalftoRiiey ifs 4
bl ock di agir@ol UBds it hétiprépenlyast, a s lcadr Mthee30@. I BRATRUMP plsai@ﬁ@éddance

wth a preferred enbodi rrent to interface wth |abel and tag printer 108

firmvare. As shown in Fi keyboard API 304 is _operabl.e tq receive and

interpret [0P43. Iné%slorstogw&r%et?rﬁéﬁf 8\ fpoRasEioning. thePESFUIRYHPR h | abel and
tag print esr f?craﬂé'ﬁ bf’(ﬁJtlé’ots kR AW HRE oﬁ%nﬁ%@r%ﬁe&aﬁ@le" ead and

i nterpret s na rom an external keyboard or othér input device 212 not

directly dmmbmdl EtndVIelabell mwnIﬁQaagn paiametsrs (@%.“hMangai/“VAmg’@@l@ dgfiaedat es to

wite a w vari o) 112

i ntegrate Orh?rlllz {realin %ﬂ?‘g&qﬁ EI%HFE ?e@ﬁ.é,pﬁ%rﬁ%\]g%@é-ggf%%g%ﬁ ates to
wite textmp;}esﬁMegfeat}iﬁu de@feecoﬁlﬁcﬁfrbnﬁabaraimwtiﬁabmagﬁﬁcﬁttoploﬁyn Abjéctat t ached to
| abel and tag printer 108. Preferably, display APl 306 supports a w de

writren | alloed e thoa a1 T BB APl BRR e ;T
rendering £ACbrdaft? withPsefesred SRIbEEIALD lﬂtaffacefwlqi mbalaamgtmita log out put on

a label printed by |abel, and tag printer | es of such data field
el enent s i Hanvae peshawn indde. 3, kexboasl AliL3194aﬁapezah_*f dFecdtreand Infeppse (5

Format t ed ey eap el for KEPARNT O NERIRHwib ISl it B pRILEFLDR. SLIRINEDr s
user to defdyheard AR} Ge4 gferates to read and interpret signals from an external keyboard or
other input device 212 not directly coupled to label and tag printer 108. Display API 306
operates to write a wide variety of textual and graphical content to display 112 integrated
with printer 108. Alternatively, display API 306 operates to write textual and graphical
content to an external display 214 attached to label and tag printer 108. Preferably,
display API 306 supports a wide selection of fonts and coding types, for example, for

many different written languages.

[0044] Continuing with reference to Fig. 3, print rendering API 308 supports user-
defined data field elements to be output on a label printed by label and tag printer 108.
Examples of such data field elements include textual data fields, 1-D and 2-D barcodes,
lines and boxes, trigonometric functions, images, individual pixels, graphics, formatted
dates, and counter values. Printer rendering API 308 enables a user to define a type of
data field and a respective position for the data field to be output on a particular label/tag.
Preferably, selectable options for fonts and coding types that support various languages
are provided by printer rendering API 308. Fixed length or variable length data formats

are preferably supported, and includable in a field definition or input from a file or



data field and a respective position for the data field to be output on a
particul ar |abel/tag. Preferably, selectable options for fonts and codi ng
types t havoxompsod37vari ous | anguages are provi ded by pripotraP200&nedsss ng API
308. Fixed length or variable length data formats are preferably supported,
and includable in a field definition or input froma file orconmunication
interface via printer rendering API 308. O her features include support for
sel ect abl e col or output options for defining a color of one or nore of the
abovedescri bed field objects. Mreoverl2-one or nore printouts or feed
commands are issuable as a function of print rending APl 308 that to out put
bl ank or pihmh&dadAlfkSaRRda privter rehi@inglAHTI308. @thes &’aﬂ&ed mcltudéf)kuppprtl nt
quality control feature is further provi deq by. print (g(.d ng APl 308.
[ 0045] ~ Fufariselectalfle pelosquipus ppiagms fS!L@Fﬁr%n%‘t %rr%f&nﬁob‘F‘Btﬁ é lt? &nabl e a user
to store, d gh?&feﬂelﬁ Sﬁgctgnlq{oti%)g&reoﬁ@oxf thb@Srinfis (ﬁrf&:d| &ﬁﬂﬁa@n@s hi? iSsngbler nore
ag pri

of | abel read only nenory file Si{ﬁé) random access
menory fi h:ea fipstienyf p‘rinasalndrmgwdﬂ)wﬁlthaét(sgl!iplérhla or pxinted RelSBABIS- sour ces,

h flash
Zg\ii 02: Cg; ar([azlltély1 z}%ér-segt:g%ﬁ%}?rﬁ qua itg cggtyolef%a%rg id ﬁlth%%{ml&(fﬁ’}; 51(?%5 UgrB trrﬁgor y

i ke that r@ﬁa@msggppgbg n various internal and external sources associ ated
with label and tag prl nter 108 significantly increases flexibility for

users to control ul at ter n.
Exanmpl es &049hy i ngheF{}ﬂEF SERAY é?(gtsétf%% yy‘gBYI tgee l?jlél)gclzlgérﬁgec #egn i th
file syst gplefPlead 2 WHE th GifesftRdt ARd fobated inmelormtfd@aqmanmtagmrmemaom l e

system determne entries in iterations of a |rector|¥lé navi ﬁﬁ’\,@ng to a
parti cul areadionbBemengry ﬁd@ wt%naaarniéw HCPEARBRYY Lotxyien flash mem

directory ol ot @tbfllé%h%hﬁﬁ’ Edrdd, REculrd digitgly st em
and changgys;%%edsr?drel ts t OHFQ%PeSﬁoradl rec?tory [O y] Cont i nui Eg wth

r ef er ence nieandriy gard§ US&nhemofyrdmrmmcy thedléet |Pr<i>\0@1tlg QMSQT veh qoeyss Apfatg) 2 t hat
supports r n a s to.a RELD.C | abel and
tag print eslqsghedlﬂﬁébqta ensi?rfe in yagious | It?%alc h@ fe F%élg(%g’\é%sg ter&tgthuser to
define andayefali tag printer 108 s1gn1ﬁcantly increases ﬂex1b111ty for users to control and

manipulate label and tag printer 108 operation. Examples of various functionality
preferably provided in connection with file system API 310 include formatting label and
tag printer’s 108 file system, determine entries in iterations of a directory, navigating to a
particular directory, create a new directory, copy files, remove a directory or file,
determine used and available bytes in the file system, and change access rights to a file or

directory,

[0046] Continuing with reference to Fig. 3, radio frequency identification (“RFID”)
API 312 that supports read and write access to a RFID chip/inlay provided with label and
tag printer 108. Additionally, real time clock API 314 enables a user to define and read
date and time data to and from label and tag printer 108. Configuration API 316 supports
user-defined printer-specific parameters. For example, configuration API 316 enables a
user to define communication parameters associated with print speed, quality, date and
time functions, local languages, menu control or the like. Configuration API316 is
particularly useful to enable a user to define or modify operating controls for label and
tag printer 108 that are typically exclusive to firmware provided with label and tag printer

108 and modifiable only by technically proficient users having specialized software and



date and tine data to and fromlabel and tag printer 108. Configuration API
316 supports user-defined printer-specific paraneters. For exanple,

conf i gur avDan10AR03316 enabl es a user to define comuni cRCTAR2QOIN@IEL er S
associated with print speed, quality, date and tinme functions, |ocal

| anguages, menu control or the like. Configuration APl 316 is particularly
useful to enable a user to define or nodify operating controls for | abel
and tag printer 108 that are typically exclusive to firmvare provided with
| abel and tag printer 108 and nodifiabde only by technically proficient
users having specialized software andskills. Additionally, comunication

APl 318 %k?lf ek‘?ﬂﬁ}t%n& AN b RhBInHBRIAPLALS 1BferblycodicbBIcommuni@iomwehf ace
devi ces. 6f communi cat i on protocols and stan%grds a

support edaxtelrmui [I/(Djmtagfacé deviesgadyleralifrof gommugicgson PEeps9ls a ganq_aﬁ\(h ey AN and
??(]CFLSZ &BB?Q{LB%A’EF g f(l% %aﬂﬁp% 82 Hi@% RsBNerspAPIAN, 3V2ARh@GN in Fig.

operable to control devices in the printer,
printer Séx@drh@d&g?dalaﬂzlayhﬂbrfms operable to report the status of the printer
at any given tine, and par ser APl 324 that is operable to parse comuands

and/or files / t Yéhideen sent to
| abel and? 9‘56 pr@‘ﬂ?’é‘gpéggz Cpii ?1'018{1?1@& Ai():lgﬁzm%ﬁﬁgs {)}gen be interpreted
agg used gogtrgp&tvli&h g%%lé tzlgteﬂ rpﬁmedadtub)APIIabﬁtha?mwpclaglem rmvpérfhelﬂﬂgf 92(2328] I n
addition to device prjnter

APl's 302 t}l‘i?éﬂé‘ﬁ&ﬁ*‘ﬂ@h‘@%‘&&%‘&’p@? éﬁ?%a‘aﬁﬁ@p@? Iet%p%?%wngﬁénﬁo support a
variety of 4 &F}ﬁés E&b@% DRVIS cohﬂﬁh&’sddnﬂﬂ)rm,Q?I@ffﬁétexav@lbdentseﬂte@mbelf adm f eed,

line fee or the Iitke, for one or a plurali abel ﬁ{ldtag
si zes. Addibriorall08:, OsepacseArthe XML pemmapiftap ﬁaﬂntﬁpﬁﬁd&éé OS5BBRt r ol s

iggh ﬁ/zrgg\g}g plgg\gﬁ ol?y &E‘?Zléﬁé&% rﬁ{%qbssound device in label and tag printer

iFs'shown that is operable to receive
i nformation from sensor devi ces, such as a | abel %%Zp sensor and .l abel mark
sensor, t [oeuSpr elnudditioted dewicehAPTIR0L prmtar stafs HPI and passer 8d 3dper abl e to

et e NP5 BB G B M a0 ool oy ched
paper functions, including for example, print feed, form feed, line feed, test feed or the
like, for one or a plurality of label and tag sizes. Additionally, sound API 328 is shown
that provides audio controls, such as for a beeper, buzzer or other sound device in label
and tag printer 108. Moreover, sensor API 330 is shown that is operable to receive
information from sensor devices, such as a label gap sensor and label mark sensor, that
are provided with label and tag printer 108, and operable to determine various conditions,
such as when an end of a label is reached, when an end of a ribbon is reached, and when
an end of a label or ribbon is almost reached. In one embodiment, sensor AP1330
operates to emit a warning when a determination of one or more of these conditions
occurs. Other APIs 302 shown in Fig. 3 include event API 332 that receives and handles
various events that occur in label and tag printer 108, bit handling API 334 that is
operable to perform bit manipulation of data, as necessary, and error handling API 336
that is operable to handle errors that may occur with label and tag printer 108, such as a

power outage, a memory error, a paper jam or the like.

[0049]  Thus and in accordance with a preferred embodiment, a plurality of APIs 302

are developed, for example, in the LUA programming language or in the C programming



an end of a label or ribbon is alnost reached. In one enbodi nent, sensor
APl 330 operates to enmt a warning when a determnation of one or nore of
these comsipznmmsomecurs. CQther API's 302 shown in Fig. 3pcmobPrusoessnt AP
332 that receives and handl es various events that occur in |abel and tag
printer 108, bit handling APl 334 that is operable to perform bit

mani pul ati on of data, as necessary, and error handling API 336 that is
operable to handle errors that may occur with label and tag printer 108,
such as a power outage, a menmory error4-a paper jamor the |ike. [0049].
Thus and in accordance with a preferred enbodinment, a plurality of APls 302

are devel,gpe . - . : .
progr armil% &ug%egérg% le, e t?d n%l: 10dl B tabPriRiep YOSWITha\d aneadivadeerpretarn the C

_ emented in | abel and ta n 08 wi t hout
Ineed for mcﬁgﬁﬁ@pﬁnﬁhna'{o@esiﬁiangaxystlhmom@hl?pg'éﬂﬁa W%a%gB&PE%FLgﬁbont rol o e
anguage, such a L ZPL . it ttidneater ated in
Fig. 3, \i’gﬁ’itlﬁﬂéoﬁ‘?%ﬁs ﬁ%géﬁraat%%@lﬁg T% ﬂ%%:rﬁﬁ Stﬁglegggscgﬁé/r?g%g%gé r?erei nto be
} mpl te_rrente?@itsidme@ﬁ@rernda e agpn:cembmemm acondauce vetberdi overare empedimeRtanpele,
unctionality is supporte or ¢loning a table.an r f id
and ease @RmgkyBmeieRaHt 13@‘?@?‘6&%&&“ 1% 38%@%%&?@%% f%a?p%‘%? or rap
\Ollglt 3rem( 2' égage @g{hgr%éwz)@'the&? dRnMakHBpRS indlulle Rgictiomlief for determiathgemrepror sodei ng

_ tr()") functionality for gaving. tables i one or
Iof g_ pl urwadluetbz?s adfindtionrpdadurned gfror S, valugAe-8p %‘ﬁ?&?b 5}1’%%8{‘?@% i‘?"i ty for ore
oading a_ta r.QVi i . yand. B lothebypr nul ti pl
written aﬁ?éi‘“%%il Sr%“ﬁé’g‘g(ééglé’gé %ﬂl{ﬁ%ﬁ@fgﬁﬁ{aﬁég%ﬁts. [Og%g? Fi g).;) 4 e
Id I :c ust 8 at pactashatiyaoploadingheibldPovided apbuaallly of foebts sand SHRRPTHYOF ALiPle o8,
efined using APIs 302 and provided i c dance with a preferred
embodi nentritga (e nﬁaé.gs ﬁ’,rmﬁﬂ%shag?pg%rlﬁﬁ%'s 402 are defined in the upper
leftmost (e.g., defined via hMag and vMag vari abl e val ues) and position of
textual dajosopr i Figedilnirhtadel extfiple Inistl DO hisntad by Fepel and trepiinten i0fe

orientation or position of the printed textual d ih Fig. 4
i s paper fleftngdypipgdhls0ueu RS?VIB |ACABLAEE Y alpg‘g’%ifrlen 121 Oﬁﬁgﬂ\?a el Iagd t ag

P%Steeao é%gvd i PRl hhdRBr pSints@b YRl defladdininé appetllobimdstlea)., d¢fed graphi cal
hMag and vMag variable values) and position of textual data printed on label 400,
notwithstanding the respective orientation or position of the printed textual data. Also
shown in Fig. 4 is paper feed direction 404 of label 400 as it is printed via label and tag
printer 108. In addition to textual data printed on label 400, graphical image 406 is

provided, such as rendered via print rendering API 308.

[0051]  Fig. 5 illustrates an example data field size defined for data field 500 to be
provided on label 400 and indicates respective horizontal and vertical positions (“hPos”
and “vPos”) 502 for the upper leftmost corner of data field 500 and horizontal and
vertical positions for the lower rightmost position 504. Moreover, data orientation
function 506 (e.g., dir(0,.359)) indicates the relative orientation of data field 500 as it is
output on label 400.

[0052] Fig. 6 illustrates another example label 600 printed by label and tag printer 108,
defined using APIs 302 and provided in accordance with a preferred embodiment. In the
example label 600 shown in Fig. 6, a plurality of colors 602, 604 and 606 are shown that

are provided on label 600 at respective positions 608. Thus, as shown and described



provided, such as rendered via print rendering APl 308 i
illustrates an exanple data field size defineg for data ¥?gﬁé]5569i05be
proqued\m03bﬂhsmn400 and i ndi cates respective hori zont actanrzhos/essssacal
positions ("hPos" and "vPos") 502 for the upper |eftnpst corner of data
field 500 and horizontal and vertical positions for the |ower rightnost
position 504. Mreover, data orientation function 506 (e.g., dir(0,.359))
indicates the relative orientation of data field 500 as it is outphi on

| abel 400. [0052] Fig. 6 illustrates ignother exanple |abel 600 printed by
| abel and tag printer 108, defined using APIs 302 and provided in

accordan r I i
o 6o e A AR Bl iR Tptates 1ol f?@““?‘ﬁ‘%%”?ﬁ%ﬁiﬁ?esi;?%. ded

3 2 | abgl dgglg; %té%% BEpeat |auetmd§m iimerpre6ady implementing &R
scri be 39 - 15 -
h
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the printer’s 108 boot-up-process. Ina preferred embodiment, the label and tag printer’s

uell

108 base firmware and LUA API is stored in flash memory 702 in a compressed format,

thereby conserving memory space in flash memory 702.

[0054] Prior to the label and tag printer 108 boot-up process, SDRAM 704 is
preferably largely empty, and ready to receive data. As illustrated in Fig. 8, when label
and tag printer 108 boots, label and tag printer’s 108 firmware, LUA API and LUA
virtual machine are preferably stored in flash memory 702 in compressed format. After
the boot process, the firmware, LUA APJ, and LUA virtual machine are uncompressed
and provided to SDRAM 704 in the uncompressed format. Thereafier, label and tag
printer’s 108 base firmware, drivers, bar codes data, label formats, parser, image buffer

and other data, as appropriate, are temporarily stored for operation in SDRAM 704.

[0055]  With reference to Fig. 9, the LUA virtual machine preferably operates via
SDRAM 704 in connection with the printer’s 108 firmware, LUA API and parser. In this
way and in accordance with a preferred embodiment, label and tag printer 108 does not
rely upon flash memory 702 exclusively during printing operations but, instead, operates
via uncompressed data and instructions stored in SDRAM 704 for operation. This

embodiment is preferable over typical prior art systems and method because SDRAM



[0054] Prior to the |abel and tag printer 108 boot-up process, SDRAM 704 is
preferably largely enpty, and ready to receive data. As illustrated in Fig.
8, when |abebieensdosvag printer 108 boots, | abel and tag pCrAPZNS/B69%86
firmvare, LUA APl and LUA virtual nmachine are preferably stored in flash
menory 702 in conpressed format. After the boot process, the firmvare, LUA
APl , and LUA virtual machine are unconpressed and provided to SDRAM 704 in
t he unconpressed format. Thereafter, | abel and tag printer's 108 base
firmvare, drivers, bar codes data, l|l-ggel formats, parser, image buffer and
ot her data, as appropriate, are tenporarily stored for operation in SDRAM

704. | 00’?@‘] %t iﬁﬁ%f S8 NSre Teﬂicféng?l t1Pn ﬂagﬁrﬂe%r})‘/’y(ll dad SDR!AIM fied pavef er abl y
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| abel and tag printer 108 does not rely upon flash nenory 702 exclusively
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208 or h((iaraxlvinkgs functionality provided by label and tag printer 108 is preferably enhanced,
modified or added as a function of APIs 302 that interface with printer’s 108 firmware.
The applications are preferably defined using a high level programming language, such
as the LUA programming language, thereby precluding a need for individuals to be
proficient in a particular printer model firmware proprietary programming language, or to
have access to a proprietary development tool to modify a printer’s firmware.
Accordingly, a printer is enabled for application development without a need to write

applications using a printer’s proprietary interpreted language.

[0058]  Although the present invention is described and shown in relation to particular
embodiments thereof, many other variations and modifications and other uses will
become apparent to those skilled in the art. Itis preferred, therefore, that the present

invention be limited not by the specific disclosure herein.



[0057] Thus as described and cl ai mred herein, and shown in the acconpanying
drawi ngs, functionality provided by |abel and tag printer 108 is preferably
enhanced,wondioiises7or added as a function of APlIs 302 tiratr/JPziogndsase W th
printer's 108 firmvare. The applications are preferably defined using a
hi gh | evel programm ng | anguage, such as the LUA progranmm ng | anguage,

t hereby. precluding a need for individuals to be proficient in a particular
printer nodel firmivare proprietary programm ng | anguage, or to have access
to a proprietary devel opnent tool to npdify a printer's firmare.
Accordina#%%e& rinter is enabled for application devel opnent w thout a
need to i r'agdﬂPSations using a printer's proprietary interpreted

| anguage. [0058] Although the present invention is described and shown in
relation to particul ar. enbodi nents thereof, many other variations and

modi fi cations and dtéodfeemodifying uetoralibpefia minterithatisprowidsd withed i n t he
art. It i r t I: ntion be limted not
by the spgg???%ﬁgf§gwggﬁgéﬁﬁg§%?%%%gh&tﬁggﬁggaﬁgépﬁgﬁgfying functionality
of a printer t Heseldpsngplirsiprdegrdmmiingcdderthatawkenf axecuwtahon atémmgenreadableng

operation he . had_¢ risings devel opi ng.firs .0gr.anmij code that,
V\E en execu egg"% ﬁrgg}f%cggrght ﬁ gi?e ¥ glg%”ggfﬂé" aﬁ%%%dﬂ?‘)qf‘ﬁst té? hﬁ@é‘%‘%\}\htxn;? tﬁ% BNFnt er
firmare sanereimiie fire pragrenhingeoieiabiiten i0h frii@rqrariingly laNfiasehm t he first

pr ogr amm COdﬁﬂ%S ﬂﬁbtten i,n g first progranmm ng | anguage and furt her
wher ei n t ﬁg'thﬁ PhfGIde ErmpvRiedeRrifen B aweiprpersgrHngianguacs sheaten tener t han
the first fiph peoRdhih l&gﬁgggge; executing the first programm ng code on the
conmput er readabl e nedium and interfacing the first progranm ng code with
the firmare; &¥Reulingihe firshgragremmingcoionathetcpmpfitet feadghlé medinmemda f uncti on
of the ex | ] . Dr l .and the interfacing with the
firnmare,ﬁ&ﬂ%#ﬁﬂ%ﬂ%ﬁ%9$¥%%&gbggf§§%§gﬁﬁ%g?%&%%z8?9the interfacing. 2. The
met hod of cl ai modifymp érecfumctionalitpoff thegirintes aga fialettbn aftle bagufifig of BE first

programming code and the interfacing with the firmware, wherein the firmware is not

modified by the interfacing.

2. The method of claim 1, wherein the printer is a label and tag printer.

3. The method of claim 1, wherein the first programming language is a

scripting language.

4. The method of claim 3, wherein the scripting language is LUA.

5. The method of claim 4, wherein the executing of the first programming code

further comprises interpreting the first programming code in a LUA virtual machine.

6.  The method of claim 1, wherein the first programming code includes at least

one application programming interface.

7. The method of claim 6, wherein the at least one application programming

interface includes one or more of a keyboard application programming interface, a



3. The method of claim1l1, wherein the first programm ng | anguage is a
scripting | anguage. 4. The nethod of claim3, wherein the scripting

| anguage W 201045087 The net hod of claim4, wherein the exedB08069839 t he
first programm ng code further conprises interpreting the first programm ng
code in a LUA virtual machine. 6. The nethod of claim1, wherein the first
programm ng code includes at |east one application programm ng interface.
7. The nethod of claim6, wherein the at |east one application programm ng
interface includes one or nore of a keyboard application progranmm ng
interface, adisplay application progranm ng interface, a print rendering
applicati -@gpn' | Il ki i ranmm ng
interfac e@ébé& %%lﬁlo rgﬂ%éé%%@qqgﬁg‘%{f??"rfé kllﬁfi)%}{g%p ia?g?‘%agﬁﬁgdgg}nghm%l%ng
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parsing application programm ng interface, a.paper handling progranm ng
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application programmng interface, a bit handling application progranm ng
i nt er f acepragr@manng intesfachappenignaling pregrampring befasead segnd mrrdicetire. 8. The
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interface.

8.  The method of claim 1, wherein the first programming code is testable on a

computing device other than the printer.

9.  The method of claim 1, wherein the first programming code is developed in

an integrated development environment.

10. A system for modifying printer functionality, the system comprising:

a printer having the printer functionality;

firmware written in a first programming language and provided with the printer
that, when executed on the printer, controls printing operations;

first programming code written in a second programming language other than the
first programming language and executable on a computer readable medium, wherein the
first programming code includes commands to modify the printer functionality; and

a computer readable medium on which the first programming code is executed,

wherein when the first programming code executes on the computer readable
medium, the first programming code and the firmware interface to modify the
functionality of the printer, and further wherein the firmware is not modified by the

interfacing of the first programming code with the firmware.



firmvare witten in a first programm ng | anguage and provided with the
printer that, when executed on the printer, controls printing operations;
first progoanmasg3code witten in a second progranmm ng Pamgeaggoesker than
the first programm ng | anguage and executable on a conputer readable

medi um wherein the first programm ng code includes commands to nodify the
printer functionality; and a conputer readable nmediumon which the first
programm ng code is executed; wherein when the first programm ng code
executes on the conputer readable nedilgm the first progranm ng code and
the firmware interface to nodify the functionality of the printer, and
further wherein the firmvare is not nodified by the interfacing of the
first progranm ng code with the firnmware. 11. The system of claim 10,

wher ei n t he priht eFhejsystgm| ofigtaim 4 Adwhesein g prinder. is 4 fabelmnd tag/priden of cl ai m 10,
wherein the second progranmm ng | anguage is a scripting | anguage. 13. The
system of claim 12, wherein the scripting |language is LUA. 14. The system
of claim 13, whar él'lwe sybtemenfetzith il Agwiadrein hige fecorsl prpgragmangrianguagedea f ur t her
conprises interpreting the first programmng code in a LUA virtual nachine.
15. The s{SPERE LI m 10, wherein the first programmi ng code includes at
| east one application programmng interface. 16. The system of claim 15,
wherein the at | east one application progranmng interface includes one or
nore of a keybbar dihiggypteeatickim g 2ouhaeinitirgscrintieg faagwage is li/Apl ay appl i cati on
programm ng interface, a print rendering application programm ng interface,
a file systemapplication progranmng interface, a radio frequency

i denti fi cati onlépplhiecastemrofiglaig i mhereiniting exetutong, of dhe @t programnthgck

applicatiqn ranmmng i.nt erfac onfiquratio apa[)fe' at.i.o r.pgramm ng
"t er  ace tous TR Moo lefieing sk Mot Rl PRELY R iR O
application programmng interface, a printer status application programm ng
interface, an arsin lLication . .

@{L ”Phe syster% oq'ezpalm 18, wherein the first programming code includes at

least one application programming interface.

16. The system of claim 15, wherein the at least one application programming
interface includes one or more of a keyboard application programming interface, a
display application programming interface, a print rendering application programming
interface, a file system application programming interface, a radio frequency
identification application programming interface, a real time clock application
programming interface, a configuration application programming interface, a
communication application programming interface, a device application programming
interface, a printer status application programming interface, an XML parsing application
programming interface, a paper handling programming interface, a sound application
programming interface, a sensor application programming interface, an event application
programming interface, an event application programming interface, a bit handling
application programming interface and an error handling application programming

interface.

17.  The system of claim 10, wherein the first programming code is written

without the firmware.



programm ng interface, a paper handling programm ng interface, a sound
application programmng interface, a sensor application progranm ng

i nt er f aceyoanioeseosty appl i cation progranm ng interface, aoTavzws/oespl i cation
programm ng interface, a bit handling application programmng interface and
an error handling application progranm ng interface. 17. The system of
claim 10, wherein the first progranm ng code is witten w thout the
firmvare. 39 - 20 - 18. The system of claim 10, further conprising an

i nt egrat ed devel opnent environnent f.ap-devel oping the first progranm ng
code. 19. A nethod for nodifying functionality of a printer that is
provided with firmmvare for controlling printing operations, the nethod
conprising: developing first programm ng code that, V\/gen xecui;[ed on a
conput er readap! eTheystam ofichtimriOafietbengomprising apintgrate ﬂPY‘ﬁM’Fé‘ and nodifies

the functiaonality_ of the.printer, wh | first progranmm ng code is

witten ieﬂ"”é?nfr}ef‘g r 4P %5: %‘E&T#hﬁéﬁtgﬁoﬁ%@h%ncéagurther wherein the firmware is

witten in a second progranm ng | anguage other than the first programm ng

| anguage; storing the first programmn ode an £ DFdMRESvil @

conpressed f od%at AdhetBod for srodifxing; Wwﬁa}ﬁ}ggﬁa Pﬁgtf%tg&plg ﬁ\t er ;H%‘Gncorrpr essi ng

the conpress ' b ReraO6R, MBehatiR doipiiage i nto a second nenory
(R oL EePhans AL B

provi ded TR booting up the pr%ater; exetcuti n ethe first
progranmi ng c deeclapin firse plogramwing code e WoeR BHIUTE 9B AFORREST 18 %ci ng t he

first programming code with the Eiromane: RatieTnd fididaaltef fiepeinteonal ity
of the prrg‘?fﬁlgp’ ! gfé“’fga’h‘ﬁtﬁ%ﬁ}‘g‘% ﬁl@we%gcut Ing of the first pr ogr amm ng code
and the iwiesih awi it prbgramintieg Eoderivwarien intrefitst prograsnipng FARGRECIA-A not
further wherein the firmware is written in a second programming language other than the
first programming language;
storing the first programming code and the firmware in a compressed format on a

first memory provided in the printer;

uncompressing the compressed first programming code and the firmware into a

second memory provided with the printer when booting up the printer;

executing the first programming code and the firmware on the second memory

and interfacing the first programming code with the firmware; and

modifying the functionality of the printer as a function of the executing of the first

programming code and the interfacing with the firmware, wherein the firmware is not

modified by the interfacing.

70. The method of claim 19, wherein the first memory is a flash memory.
21. The method of claim 19, wherein the second memory is a SDRAM.

22. A system for modifying printer functionality, the system comprising:

a printer having the printer functionality;

firmware written in a first programming language and provided with the printer

that, when executed on the printer, controls printing operations;



nodi fied by the interfacing. 20. The nethod of claim19, wherein the first
menory is a flash nenory. 21. The nethod of claim 19, wherein the second
menory i swea 280RAM3722. A system for nodifying printer feaclpmoshésssy the
system conprising: a printer having the printer functionality; firmare
witten in a first progranm ng | anguage and provided with the printer that,
when executed on the printer, controls printing operations;first
programm ng code witten in a second programi ng | anguage ot her than the
first progranmm ng | anguage and executable on a conputer readabl e nedi um
wherein the first progranm ng code includes conmands to nodify the printer
functional i ty;ga dibgritanlIBEBES vHitteMih & Redohe pfdgeahmnpdengangs otherabatethand t he
firmvare is stored as conpressed format; and a second nory.on.whi ch the
first profrsapoprmnyogngvigeand execuiphieran 3 comppiss Giadab e\ﬁ%%“éﬁ"ﬁ"lﬁﬁ%‘h he
printer bpots . i f:atﬂm)' cEfmetigiatltt he firmvare in
the fi rstﬁmggmnéngﬁg%ﬁgélggisggn{%@ggttoﬁg&gecondﬂgrrtermr ; V\hey_tF ein en the
first progranma figt mesteryandwhich the fimtyapgramxdegicass apd theEmyere it y, the
first programm ng code and the firmvare interface to nodify the
funct i onaf9ERresspd fR@ab ARG or  and further wherein the firmar e is not
nodi fied by thgsdephEmb@eiyeh which e firstgbgramaingeodengd dedemmarhist he
firmvare. 23. The systemof claim 22, wherein the first menory is a flash
menory. 2xecfigd; system of claim22, wherein the second nmenory is a SDRAM
25. A nethod fgr mBdififOpftBCSdoRR, tHelofpralsdd firs gidgrahiating Soderaadi ded wi t h
firmmvare for controlling p?l nting operations, the nethod conprising:
devel opi neheffirmstargindlye firstrimemocoidanednapressogh iio hiesecpnd RS conput er
readabl e nediu interface i - pri i ithd es the
functionality erFHleV%belnﬁtﬁ% g]ll;s\,fmp}orératn}i}gmg cb@é &tld tflé fifi@hite &E&tm thd

second memory, the first programming code and the firmware interface to modify the

functionality of the printer, and further wherein the firmware is not modified by the

interfacing of the first programming code with the firmware.
23. The system of claim 22, wherein the first memory is a flash memory.
24. The system of claim 22, wherein the second memory is a SDRAM.

25. A method for modifying functionality of a printer that is provided with
firmware for controlling printing operations, the method comprising:

developing first programming code that, when executed on a computer readable
medium, interfaces with the printer firmware and modifies the functionality of the printer,
wherein the first programming code is written in a first programming language and
further wherein the firmware is written in a second programming language other than the
first programming language;

storing the first programming code on a first memory provided in the printer;

executing the first programming code and the firmware on the second memory

and interfacing the first programming code with the firmware; and



wherein the first progranmng code is witten in a first progranmm ng

| anguage and further wherein the firmvare is witten in a second

progr ammiwg 2benmgosge ot her than the first programm ng | aoguazes/oessy i ng t he
first programm ng code on a first nmenory provided in the printer; executing
the first programm ng code and the firmvare on the second nenory and
interfacing the first progranm ng code with the firmware; andnodifying the
functionality of the printer as a function of the executing of the first
progranmm ng code and the interfacing-@th the firmware, wherein the
firmvare is not nodified by the interfacing. 26. A system for nodifying
printer functigpgkyihythetihectonaite 6T tiePrnies bngfunatiqr ofitheexdoatingiaf therBrspr i nt er

functionality; firnware witten in a fjrst progranm l.anguage and
provi ded miogtammhiag gpderandrihe Wéﬁrfacwaézﬁthéh%ﬁm@ereowﬁ‘frﬁ‘é‘qg? p ‘g?r,egsc%(ﬁt rols
printing R{Sﬁﬁﬁﬁibﬂ%in eirfaﬁih programm ng code witten in a second progranm ng
| anguage other than the |§st programm ng | anguage and executable on a
conput er readabl e nmedium wherein the first programm ng code includes

comrands to nogify,the printer.functi Lt Vot ' Ysi@? Which the
first progr arm?%g égﬁsgerﬁgorsq‘%élfé’ﬁg I%E\'{éé}gﬁglsdé%ﬁ%lﬁ’%%f%engﬁ%ﬁ Sé%qt he first
pr ogr amm pgrifeeRavakitkht Peinfet fumeasmlitys execut ed; wherein when the first
programmi ng code and the fir re executes on t%ﬁlsecgqﬂwﬁgﬁ%r hn&he first
progranmmi ng coHENYAE WHEDID A PEOFHBIEAEVRE R PYThE f undtional i ty of

the printeafy vaRf ckétutddedn WP BFieR chhtld prirfi@loperationtpt nodi fied by the
interfacing of the first progranjm ng code wth the firmware,
first programming code written in a second programming language other than the

first programming language and executable on a computer readable medium, wherein the
first programming code includes commands to modify the printer functionality;

a first memory on which the first programming code is stored; and

a second memory on which the first programming code and the firmware is
executed;

wherein when the first programming code and the firmware executes on the
second memory, the first programming code and the firmware interface to modify the
functionality of the printer, and further wherein the firmware is not modified by the

interfacing of the first programming code with the firmware.



