DESCRI PTI ON SYSTEM AND METHOD FOR | NJECTI NG RUN- TI ME PROGRAMM NG CODE I N A
PRI NTI NG DEVI CE BACKGROUND Fi el d of the Invention [0001] The present

i nvent i onypebabAssgenerally to printers ,and, nore parti eghrapbiteodiRi2
enhancing printer functionality with prAgrannlng code. 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"), | NTERMEC Printer $IPL") or the like all include
proprietary functionality that req&#ﬁngmggﬁgﬁ$ly significant m ni num ski |

| evel in order to enable a user to effect changes in the printers' output
functionality. Various printer nodels, such as provided by vendors of
printers supporting the printer |anguages |isted above, can perform
printing tasks defined by the predefined individual commands. Specific
changes to a printer's functionality are typlcally made by changing the
firmvare of the or|nter

| anguage is i AR Mg, AL = e E i :
In case various prlnter functlO@QApp§ﬁ¢ﬁng§Eg@@gd the printer's firmare
needs to be changed. This often rnvolves nmaki ng conpl ex source code
revi si ons and enbedded progranm ng devel opnent tools to nake the revisions.
This is not a flexible approach and custom zati on cannot be done |ocally by
t he end-user of the printer.[0004] Further, although printer functionality
may be bU|IﬁAb§kﬁqg%ﬁtpgranrat design tine, different types of data files
or settings exi sting programred functionality, but cannot add
new. Moreover, programmed application can only be designed for a limted
nunber of sFieldaffitemigvenNoan new functionality is added, the whol e

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

enhancing printer functionality with programming code.

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 functions need to be added,
the printer’s firmware needs to be 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 end-user

of the printer.



program nust be replaced and the printer restarted. This is tinme-consum ng
and, accordingly, expensive. SUMVARY [0005] In the prior art, there is no
abi | i ty tQ CzHﬁ)t/ﬂQ}o%e or otherwi se nodify |abel/tag pri mP%rr/J?B;OS/Y)\&%ﬁ wi t hout
changi ng tﬂe printer's firmware source code, and w thout expensive

devel opment tools. [0006] Accordingly, a nethod and systemis provided for
nmodi fying functionality of a printer. The printer is provided wth firmare
and programm ng code that interfaces with the firmvare for controlling
printing operations. The progranm ng codg_includes at |east one

pl acehol der. Second programm ng code is Pprovided that, when executed on a
processor readable nedium interfaces vmth the first programri ng code to
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Q her feat ufige, dfferectypdiioTdes Més drhettnﬂgmrmablénmmngcpmgminlmekiecorre appar ent
fromthe follow ;_:| descriptign of the invention t ref.ers to, t,he

acconpanyi nfngrenaifgBut @apngtpdhresRMeT¢QIRE. GFOSTURM KON G808 Bor the

purpose of td 1HitddRinibRY 8Pdiiu@fonst WER nbw Rl AWRalitistddged] MRS a
form whi ch ?éss Heg(grr?tpgl pret erred‘ult nligel ng tIJlnder st ood, jnhowever t hat the

i nventi on i progoim musnheecbla@dtahétlpmmt@@%dn@bmﬁtl@eﬁﬁﬁﬁum%g mdhental i ties

shown. The feat es and advant ages of the present invention will becone :
appar ent fr 8° di%g;{,oelxpmvrgg description of the invention that refers to the
acconpanyi ng drawi ngs, in which:[0009] Fig. 1 illustrates an exarrpl e

har dwar e ar SuiMpdARY , in accordance with a preferred enbodi nent; [0010]

Fig. 2 illustrates the functional eI enents of an exanple information

processor s E@‘ﬁ?]ﬂ t EP th%ngox’a OVIQ%% no aglll to ¢ st%ml?ie ocflf)tt%'n@gg ?{*E'g?f? Z%)el/tag

illustratestpr I'n cordance wth a p
enbodi ment ; printer software without changing the prmter s firmware source code and without

expensive development tools.

[0006] Accordingly, a method and system is provided for modifying functionality of a
printer. The printer is provided with firmware and programming code that interfaces with
the firmware for controlling printing operations. The programming code includes at least
one placeholder. Second programming code is provided that, when executed on a
processor readable medium, interfaces with the first programmihg code to provides new

~ or different printer functionality. The second programming code is executed as va

function of the at least one placeholder.

[0007]  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

[0008]  For the purpose of illustrating the invention, there is shown in the drawings a
form which is presently preferred, it being understood, however, that the invention is not
limited to the precise arrangements and instrumentalities shown. The features and
advantages of the present invention will become apparent from the following description

of the invention that refers to the accompanying drawings, in which:



[0012] Fig. 4 illustrates an exanple |abel printed by a | abel and tag
printer and defined using APIs provided in accordance with a preferred
enbodi nenko bRPL3osFi 9. 5 il lustrates an exanpl e data fipelr@psiodBsosixdi cati ng
respective horizontal and vertical positions and defined for data field to
be provided on a label; [0014] Fig. 6 illustrates another exanple | abel
printed by a | abel and tag printer and defined using APIs and representing
color options provided in accordance with a preferred enbodi nent; and
[0015] Figs. 7-10 illustrate an inplenengation of a preferred enbodi nent
that includes a plurality of electronic nmenory formats. DESCRI PTI ON OF
EMBCDI MENTS [ 0016] In accordance mﬁth the teachings herein, one or nore

i nterfaces ro bI| IVI I d tag
e aces, BiigE” CHecEIREL LSl LU B BB
firmvare so ﬁﬁﬁuﬁqﬂ&mﬂmmynded with the | abel and tag printer, and mnthout a
need for expenS|ve devel opment tools. Thus, a label and tag printer is

ot hers 1o B apfie 2FRRE: GER °%ﬁa§vﬁemeﬁ?'3 Sy PR bl

| anguage, Wghhh mepigligped the prlnter s firmvare.[0017] In a preferred
enbodi nent, an |nterpreted scrlpt | anguage is provided in conbination with

a label and ta printer. ext ensi for ted a rinter
appl i cationl (H’rlgbr afit& Ads ?‘h‘f’@? é‘é%rég‘ tE‘atA{}’I'%m}eSQF‘Btebggisi RigYCe ‘i)'"é’ﬁ‘é‘lfﬁgp

i nteraction,and HBWbRbofmerd th printer firmware for customand extended
functionality. The APls are preferably prOV|ded for label and tag printers.
In a preferred enbodi ment, the interpreted script | anguage

U
[0018] By i H0MR] acFitg4ilusirates an exanpils kbl psinigdiby atlﬁ'ae%@@ taswrlmer ﬁ%ﬁlf fﬁﬂis
for exanpl eusmggx %@ggldkg'mt&@(gﬁﬁ eXIW?JemHg&%odmﬁ{s of label and tag

printers are a I nprove ty and accessrbility via software
commands used by the | abel and tag printer to performvarious tasks. Using
APl's in con@M3]i oRignd illustrhtes prr example datd fieldhaizedndieatiag sespegiive horizontal and

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

[0014] 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

[0015]  Figs. 7-10 illustrate an implementation of a preferred embodiment that

includes a plurality of electronic memory formats.

DESCRIPTION OF EMBODIMENTS

[0016] In accordance with the teachings herein, one or more interfaces are provided
enabling individuals to customize label and tag printer settings without a need to updéte,
change or otherwise alter firmware source code provided with the label and tag printer,
and without a need for expensive development tools. Thus, a label and tag printer is
effectively enabled for application development without a need for having others to write
applications using the printer’s proprietary interpreted language, which developed the

* printer’s firmware.



devel op custom printing functionality and are no |onger required to change
a |label and tag printer's firmvare source code or access to devel opnent

t ool s typwveabloissfgui red for changing or nodi fying the lpabgbidddsokig
printer's firmvare source code. As described in greater detail below the
APls provided in connection with the teachings herein support various
functionality, such as interfacing different keyboards, displays, providing
vari able fonts and formats of print rendering, accessing printer file
systems, printer configurations and varipus other functions related to

| abel and tag printing. [0019] Thus, the present invention provides a
plurality of printing solutions without a need for firmwvare source code
nodi ficatio r pensive.enbedded s Lncl. udi or  RXARERL €

sof t war e de&éﬂﬁprreeﬁtaﬂrg%ﬁd 8 0&%‘8?‘1’ ?/Il}/%ge rteegggl]ilél{g%]&g? eLlrQF’ret ar f/mll(l:ontrol and
printer firgomtsifationGRAa03 1abklraaa &y printe atALeesf @irterppxtmsidedfoneattidrasphiater enabl e
users to devel op programmng, code for printer fyunctional:i . ncl udi ng
custom f unc%R%‘ﬁ%‘}one{ﬁ%@@“ﬂ‘é&)!“&ﬁgﬁ?ép‘éggb B pf"l’(é‘}éa 9 FRable ‘f‘&?}{dﬁ'% F‘&Af; t he.
printer witp LBefib&ith pRAtel fivm¥hR ¥ duStomTdirek@nli&d funtiordliGOMTheMF s Wt h t he
teachi ngs herein, users devel op additional pr ogfr anmm ng code to_be

i nt egrat ed preferstdy provided der lgbed epd ag orinisrso dn & prsfergedemizodineni e inferpestsd t o
redepl oy the pr.eviously.depl,oyed programm ng code. In this way, code can be
devel oped f%ﬁfﬁéﬂ%kﬁg‘g‘ rﬁ?ﬁf\ér functionality and then depl oyed, for
exanple, to a label and tag printer.Thereafter, the user devel ops

addi tional [08d8] i By lnelifavingthe gristemfimyvaroudthitheaset pEprintercARledfonexample.t i me,

f th inter.f ti , di . '
previ ous! y OeRgRin B8P RR el TR ot e Pabldp it b ifored,

need only depkipiity 4 a%déﬂsibimﬂ ala sopd@retc@mnti@dpuiedtbynheNabéland kg pinearitous| y
depl oyed code remains with the printer. A trenendous anpunt of tinme is
saved- by enB®fqragvations tsksy Qféﬂk’ex% i rembiagian Wighibg PrRLeE s MERR A BTy des -

new or nodi Eé\%ﬂ)gféﬁ%hg@ﬂg%ggﬂnctibgﬁgﬂmjﬂy o 16H28F Rqiia&Itto @RAnNAe @GNSR 8nd

necessary prograns t rise additional functionality and then provide
that code wiaglprinkee’sgirinnaes sourqs cadpprdceess taldevielppiientta!s tyeallygequired for

dovn oaded Lt 0ird Jrlnfthyfnd @t D ant B eI kvar@ihrd1BE AL Bbscifieihv ed bY

_ 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.

[0019]  Thus, the present invention provides a plurality of printing solutions without a
need for firmware source code modifications or expensive embedded systems including,
for example, software development tools for modifying predefined proprietary control

and printer firmware.

[0020] Moreover, features are provided herein that enable users to develop
programming code for printer functionality, including custom functions, and to deploy
the code to the printer to provide the printer with the functionality via APIs. Thereafter,
in accordance with the teachingé hefein, users develop additional programming code to
be integrated in the previously deployed programming code without a need to redeploy
the previously deployed programming code. In this way, code can be developed for

enhanced printer functionality and then deployed, for example, to a label and tag printer.



printer. A previously deployed programpreferably integrates the newy
depl oyed programm ng code, as described in greater detail below and

oper at es W@ 201091489ke, unified program [0022] The abili pyrhP2d09hésiz runti ne
progranmm ng code into a printer, such as a |label and tag printer, solves

shortcomngs in the prior art, including by enabling the ability to depl oy
i nprovenents and new printer functionality to a printer w thout having to
re depl oy previously deployed code to the printer. In this way, previously
depl oyed custom programming that interfaces with a printer's firmware can
be nodified or otherw se updated nore sinply and nore quickly. Users need

only develaop th rticul ar, progyamming, code .far L I tionalit
and depl oy 'Flterqagegﬂp WP ‘#tv lrogs ‘gﬁtﬁo@c%’ ‘88%%1“88&0@%*‘%“%8%@5? % a flas hy ,
Wen]?r y Wg' Cérir(géﬁ(}%at'r?ﬁ-ﬂﬁ;e,afb?ﬁné’\?ﬁ (h}éérf]);ﬁnw ifuicebnss of iormﬁfyeadfuh&ﬁlﬂﬁ]f ther a
preferred enbodi ment, previously deploye rogrammng.code that i s

dﬁvel opedf fryeviewsdy doployed cﬂ%clfliaﬁ%ﬂ‘i’lcﬁW‘%&Eﬁ'&g@"ﬁsﬁ%‘fl}%&e‘ﬁgf need oPlown i n
the art, fo ﬂﬁm r 2 O j Imtvd

depl oyed co‘gfgl(]%tntﬁ%at e n%??éf%?ﬁﬁﬁ?ﬁ%ﬁ%&%ﬁ?%l rg@ er gg(fzéiaﬁlg ngr e?/qi ously

depl oyed prthgpeintet. 4y tremeeddus atountekitynedie pivsd &yl coakdiag apers ingsavelordnd new
functional i at _runt]j i thout  a need-tq. . restart the printer
device Int §°Yv9é@>{E‘ﬁ%‘%ﬁ%&&%’a%?8‘a¥§h‘%’§”{e§s rhg a}hg s are executed at
runtine. In one embodinment, the newy deployed program code isdevel oped or
witten in ob2l]sarhusysgsared oy engurgessasy prageams theli cmprize ddditienakd

pr ogramm ng.code. rba'l ternati ve e '

N . i men _
code is dev@l“&t}‘%’&l"iynr?“ait nryide Pb‘g’f*ﬁ%‘f*ﬂ g?fﬁ%gué{ggp?ﬁéﬁé’d[ %nglpogi?réglﬁbtﬁéfgr am

depl oyed coglfte id dbviilddaed irfté'a BlasH (oF 6thlePRIwW) Yneiody, afie therduftenetiyedlepihey ed
progranmm-ng code becones a fully integrated part the printer's running

of
sof twar e, | prnterdiAnprevioesly denlpyrdsrrgerampreforablycptearates the newly depleysdy) ¢ as
such. [0024 . r i iz i Gel O be
dopl oyed t oPgerinREEAR EEs-ERRAM Heafer aGul bOTLERR BARSATHSIRIS GRcd
devel oped aprograscri pt program

[0022] The ability to inject runtime programming code into a printer, such as a label
and tag printer, solves shortcomings in the prior art, including by enabling the ability to
deploy improvements and new printer functionality to a pﬁnter without having to re-
deploy previously deployed code to the printer. In this way, previously deployed custom

- programming that interfaces with a printer’s firmware can be modified or otherwise
updated more simply and more quickly. Users need only develop the particular

- programming code for additional functionality and deploy it to the printer, such as by
downloading the code to a flash memory which then interfaces with the printer’s

firmware.

[0023] In a preferred embodiment, previously deployed programming code that is
developed for customized functionality includes placeholders, as known in the art, for
later deployéd programming code that integrate the later déployed code into the
préviously deployed code. Preferably, the previously deployed programming code loads
newly deployed code and implements new functionality at runtime without a need to
redeploy or restart the printer device In this way, newly added programmed instructions

are executed at runtime. In one embodiment, the newly deployed program code is



and is tokenized by the interpreter, and |oaded to SDRAM nenory before it
is started. Wien a previously depl oyed cust om progranm ng code runs,

i nstruct iWwesoayAzpkef erably executed that perform an i ngeqiyPidtobhéysEre
whet her any newl y depl oyed or injected prograns can be added to the -

t okeni zed program The tokenized runtine (in SDRAM then contains both
original and new injected programs. Since the original or previously
depl oyed programis not aware of any particular programthat is added, the
previ ously depl oyed program incl udes pl_%c_ehol ders that provide
accessibility to the added programs. Accordingly, custom zed programm ng

applications that are | oaded by the printer's fir re . ably

i ncl ude pl Se¥HeRYr SrHisH %&WS@X‘&B mgﬁar]ng%eC Sed Br 6‘95%%@£$We

i ntegrated &%%ﬁmidg*bodlhﬁm DENeIhaBlePLANETImBAO ke aBw ydeployed ptogrampesdztie as a
fully integrated part of the original program [0025 n a gre erred .
enbodi ment ,deeelepasin different ornesamming langyagchian Hie PERXIS p‘i&ﬂlqyﬁ R Jp o
plurality aof,qge i sded el dddivge 8 Shinthe D8t BRaREa text
editors, m&f#tagrpérag%eﬁss}lscgb@%lﬁfﬁ@gfat edkg}é)?/elpg%rﬁe%ﬁ%gnvi rognrrent s, or at he |i ke,
and new cusubiyrinpegratedpart offtb¢ pomter’s tupningrsofeargdineludivg thesprevioudy deplayeded. By
enabling end users to d%;{el op ,custom applications that are integrated wth
previ ousl y 9451280 SKAEFHIOCHFGhs, the teachings herein provide a powerf ul
way to enhance printer functionality since the conplete programmi ng

provi ged by[oead)r i 1 @preferkdd mbmdiamean,cbuatosnizedevogrars myngiedk tykeidephpied éag i ons
provi ding custom zed functjonality are.inteqrated wth new y. devel oped

pr ogr anm ng’rt!‘é"dé’?f‘ﬂé?fﬂ"‘%ﬁllyé_i_gg@y %@We{bhco fr ‘%ﬁ%mpﬁ%ﬁ??s%ﬁ’w o8t anntg;di fied
functi onal i fnf i9fokénifd BYBE intdrprefed in@Md e tPSDRAMHieh@rLbedereiisis Baitedf f ect ed

via the printer's firmiare. |nstead, programmng instructions, ifn%llﬂjdi ng
t hose pr oviWhen & preyioyslyidgployed-aistoppregragiming feds TERS, SSFIHEfIQNS SFCHPLe
progr amm n k E?B' GRCMECAS newty epliy@h ok fj&kedcode
i nj ection ?eg%ﬁuﬂ?%ﬁgt %ﬁ%’grﬂ(é;ié “3%39’ sersggt 0 easz?ﬁynegrll% ui}%kloy %Ddei fy and .
i nprove priprogtmb eaché addad td the vakehized pragrase dThegokdniged euntimg (iImSPRAM] i r nwar e
or redeploy,a custom zed.program application that | |
modi fi eg OBr/thFWB{jnboﬁlP Pﬂé]laglgdna newer%ecte programs. %mce%heu(prgg%a?gr ié%‘e%u&lpe
deployed program is not aware of any particular program that is added, the previously
deployed program includes placeholders that provide accessibility to the added programs.
Accordingly,' customized programming applications that are loaded by the printer’s
firmware API preferably include placeholders for newly deployed or injected programs to
be integrated therewith. The newly deployed programs preferably operate as a fully

integrated part of the original program.

[0025] In a preferred embodiment, customized programming code can be developed in
any of a plurality of generic platforms, including spreadsheets, databases, text editors,
word processors, irbltegratedb development environments, or the like, and new custom
printer functfonality can be added by users, as desired. By enabling end users to develop
custom applications that are integrated with previously deployed applications, the
teachings herein provide a powerful way to enhance printer functionality since the
complete programming provided by a pfinter’s firmware and any previously deployed
applications providing customized functionality are integrated with newly developed

programming code.



functionality. [0027] Referring nowto the drawing figures, in which |ike
reference nunerals represent like elenents, Fig. 1 illustrates an exanple
har dwar e wopraf@asRet , i n accordance with an enbodi ment etripaepo&sent

i nvention, for providing and installing printer application prograns either
via a direct cable connection or over a comunication network, and referred
herein, generally, as system 100. In the exanple shown in Fig. 1,

i nformati on processor(s) 102 are provided with an integrated devel opnent
progranm ng environnent ("IDE"), such as;to develop applications in the LUA
programm ng | anguage, as known to those skilled in the art. Infornmation
processor 102 preferably includes all databases necessary to support the

br esent i NVigid 0N 1, EOYENSE with ah BrbBRERAPhaL SfllolifediiHcAbARIY s PlSESSOr

102 can ac any required database via comunication network 106 or any
ot her conmmwia catémiredyEbgmniming codei is hoti affectedwia theppinted e §onware0 Insteag, be

coupl ed. Conmuni cation network 106 s pref.erably a gl ohal. pubi.

comuni cat i SASATIIRE ng‘ﬁfélﬁn%lénct"ﬁgng %P%e?‘?{g}",ge ll?taysggﬁggfés@%%‘gg% l\l/l\n&)de’ area .
net wor k  ( WAbstink @62bm 6@ progeimiink codeiY)a fundtionrifipiugelioldurs. of ivhrhigielevadr k t hat
enabl es conputing devices and peripheral devices to conmunic te.\&OOZB] I'n
a pref er r eccoderiyneftion fachnidye eRavias i€t ussT %'@éé%b’ra“f(ﬂ?“%}yem% %‘Bﬁﬂﬁ’f‘é r eadabl e
medi um devi e hithiopdifty SHABH Fncdll 1OGRALIIpARtEr § R RE rdiBpIBy ACT 0SS
conmruni cati‘on networ ) , €.g., mainfrane conputers, mni conputers,
personal cooystomdzesl, progrpmapplictiputhat is updatpdwith tlzd medi§ed ar impsayedipaintes ( PDA) ,
cel lul ar teﬁséhonﬁs and I nternet access devices such as Wb TV. In
addition, i I9PaTYon processors 102 arepreferably equi pped with web
browser software, such as M CROSOFT | NTERNET EXPLORER, MXI LLA FI REFOX, or
the |ike. |pb2rjnatRderipgaoedss dresirdwidg digeres,dopthich like referemoeinemeratsn net wor k

106 using any kno ata c nication networking technology..[0029] Also
shown in Fi @greieqtmf)glfewpétf’ 1 -‘t‘lﬂﬁfatefssa"ﬁ?‘%qlgﬂ;’g'ﬂrsvaée PEHEFMSH Y™™ ag printer
and oper abl gcbdafdel With rt&iebsiméd of 8epré@entdatentior ot podidingumdiintalingt i on
processors 102. Label

.

printer application programs either via a direct cable connection or over a communication

network, and referred herein, generally, as system 100. .In the example shown in Fig. 1,
information processor(s) 102 are provided with an integrated development programming
environment (“IDE”), such as to develop applications in the LUA programming language,
as known to those skilled in the art. Information processor 102 preferably includes all
databases necessary to support the present invention. However, it is contemplated that
information processor 102 can access any reqhired database via communication network
106 or ahy 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 nefwork (WAN), local area
network (LAN), an intranet or other network that enables computing devices and

peripheral devices to communicate.

[0028] 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



and tag printer 108 may be provided with keyboard 110 and display 112 to
enabl e i nput and output functionality with | abel and tag printer 108 in the

absence oko2h10/1235%8Nj unction with informati on processor p¢@ap2d09963812 Fi 9. 2
illustrates the functional elenents of an exanple information processor

102, and includes one or nore central processing units (CPU) 202 used to
execute software code and control the operation of information processor
102. QG her elenments include read-only nmenory (ROM 204, random access
nmenory (RAM) 206, one or nore network igterfaces 208 to transmt and
receive data to and from other conputing devices across a conmuni cati on

net wor k, storage devjces 210 ch as hard di s | I sk drive,
tape dri ve,Pr@aWBﬁppfff/ﬂt%&Fgg’f‘Bﬁeﬁﬁo%Y%ﬁrg"o’l %ﬁ%éﬁ%sggﬁéggggn

appl i cat i o dRiGRERMMOYILIR TSR EPONS ofkhY like SIndrmatio proasssars K 63 breawdpledouse, -
track ball, mcrophone and the like, and a display 214, Further, one or
nore of furiet¢romahicaticarneverk 100 using applngyn ?%%W‘&%Wi'ﬁm‘ggmgr provi ded
wi th | abel tg&)lqo printer 108, as well. [0031] The various conponents of

i nformati on procéssor 102 need not be physically contained within the sane
chassis or even |located in a single |location. For exanple, storage device
210 may be [DO29t ed\lst shawiin Eigahiicprinter K08 it ds Ffﬁﬁhﬁbﬁ)h‘é{ggélr?é‘ﬁﬁ?%ﬁ‘fg?r nts of

i nformation pr ssor. 1 Y. 8Ven.: 0d2a¢hBS
communi cat | BRRE GBI ]i%és %n?igg%@v%r rekL gr@g@q\%&go{l ﬁ?og?%glt%i on processor
102 pr ef er alpliYad printerd 08 neayrberppsvidesiowittpheydoavdt1i 0 sod displaghi2 t enablgénpub

provi de the necessary dat.abase foruns, . an ther comunity ser.vi as
wel | as actandguipyt E’"Wé‘ﬁ‘ab@'r‘\‘?'étf P@ﬂ@émm%%gpgh@%ﬁﬂgseef‘ f%?(‘iorﬁréf(l)(nd% ﬁ%gﬁguage
(HTM) ,  JaugaaiedilaBion ﬁ%gs\g@r%zgont rol prograns. Information processors 102
are arranged wth conmponents, for exanple, thoseshown in Fig. 2, suitable

for the expected operating environnent of inffrmati o&igfoocessor 102. The

CPU(s) 202, (0830w tie-i2iluyirales dhesiunomabelementsal ap cxamp LRBURFPEEO e

sel ect ed t oy BNG ton€ BP A6 dehiffalfrbecasih AMIRYCPY) 202 Q5BARE Bk @uRx pect ed
demand. [08%0% é#{{gc‘hgk%uorngaof thé3 i?\l\a}gnti cgngai S guch)that one skiul led in the

art of wri tsofigacorndeawd cantrot e aptratiomeldinformation pre¢essairlf. Oherelepicattent t he
functions dlgglﬁcriel: r%gg-orrl]l%/rrr?eimrl]ory (ROM) 204, random access memory (RAM) 206, one or more
network interfaces 208 to transmit and receive data to and from other computing devices
across a communication network, storage devices 210 such as a hard disk drive, floppy
disk drive, tape drive, CD ROM dr DVD for storing program code databases and
application data, one or more input devices 212 such as a keyboard, mouse, track ball,
microphone and the like, and a display 214. Further, one or more of functional elements -

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

[0031]  The various components of information processor 102 need not be physically
contained within the same chassis or evén 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
cdmmunicating hypeﬁext markup language (HTML), Java applets, Active-X control |

programs. Information processors 102 are arranged with components, for example, those



usi ng one or nore of a conbination of popul ar conputer progranm ng

| anguages and devel opi ng environnents including, but not l[imted to, LUA

C, C++, Mysualo/Basmkc, JAVA, HTM., XM., ACTIVE SERVER PAGE® pdVos0SEY Ver
pages, servlets, MYSQ and PHP. [0033] Although the present invention is
descri bed by way of exanple herein and in terns of a web-based system using
web browsers and a web site server (e.g., information processor 102),
system 100 is not Iimted to such a configuration. It is contenplated that
system 100 is arranged such that |abel and tag printer 108 communicates

wi th and outputs data received frominformation processor 102 using any

known communi cati gn t for exa e sing.a - | . :

W NDOVE vi SN gt St s T SXRputey Sy fo it SRSl pPhRURES:

| nt er net  PagjetrhExXPReDn2( hdtWdrk iffictthcdls) 208 And themaryt and sorageadeviceeamor k or a
val ue added network (VAN). [0034] It is further contenplated that any -
sui t abl e opelester fensyiea thah RPAFItSS AFSHENG ‘iori’FB‘?'WHP??a(S € ‘8@5%’8?““?02, for
exanpl e, DOS, W NDOAB 3. x, W NDOWS 95, W NDOAE 98, W NDOWS NT, W NDOW5

2000, WNDﬂG@siYE e MRNSo (e indENSME s RAQHE DnB kil VY NIEME XPwrithC OS5, UNI X,
LI NUX, PALM OS,” POCKET PC and any other suitable operati ng system ,$0035]

In a pref eromputarioneriutable codg HigalsoBware) eap immlement thedancliops desgiibedierel o
devel oped- in.th 1:NQ: ) dang 1 ferred
enbodi nment ,usén%_(ie?ﬁlqpn 03% gffqe er lﬁ%"#‘%@%@%ﬁ ctohgtu ?clggwgper a%lg\gﬁ%gga%rs %ggss LUA
pr ogr ammi ngdestlapamentisormens ideldding, tub eotdppitédatas LGAsC, Ohti Yisual Pasieal

hi gh-1 evel progr 1.ng,.l an i ipPting | angu nd not a
basi c prongn@%ﬁéﬁM@éﬁaﬁﬂfﬁﬁgk%& @%@Es?&\r ﬁ?lrgertpgégsp?%ﬁ]tegsrs t hat
recei ve SBRYSgmEEHRr ot her predefined commandsto cause the |abel and
tag printer to execute various functionality, the present invention

inplements printer APIs that are extensions.tq.the L I t hat
interfaces R)Iog:ﬂ_ t rAlthaueh thepreseppixention etsgféﬁe%ibé' V?Wt#éﬁ?'g&gﬁg%&? gnLUA
i nterpret erwelhhS, GRRBARE s n?uﬁﬁi%’lﬁ'SE BFbWABH aR@EMNBXit8 R rqa i, diBrridioRe

devel oped such as via function ca . .
processor 102), system 100 is not limited to such a configuration. It is contemplated that

system 100 is arranged such that label and tag printer 108 communicates with and outputs
data received from information processor 102 using any known communication method, |
for example, using a non-Internet browser WINDOWS viewer coupled with alocal area
network protocol such as the Internet Packet Exchange (IPX), dial-up, third-party, private
network or a value added network (VAN).

[0034] 1t is further contemplated that any suitable operating systerﬁ 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.

[0035] Ina prefe.rred‘embodiment, label and tag printer 108 applications are
developed in the LUA programming language. In accordance with a preférred
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



Furthernore, by inplementing APIs that are extensions to the LUA
programm ng | anguage, a portion of |abel and tag printer 108 functionality

can be mogohufihsg opposed to prior art label and tag peirypsiosodosst
require a conplete overwite of their respective firmvare applications in

order to inplenent a single change. [0036] Another benefit of the present
invention is that applications developed in the LUA progranm ng | anguage
and inplenented in | abel and tag printer 108 APIs are nore conpact and
execute significantly faster. This is begause prior art |abel and tag
printers require nore software instructions in order to inplenment various

functions that otherw se are .acc i shed.h . t § tion.
Fur ther ¢ H8 CRISR UG Ak BerPrifie Bt et T FekSngileg RFpiREAE RREnadyent on
i nventi on q&{pie%&_fstﬂrmrmmbtmgrbyx&aéimgo A dyguade thatrioteifaces wathl the

vari abl e declarations or the |ike, and cod‘ﬁ utilizatign is, significantly

i mproved owwintesfirgvags and|thaidy inggrpreted by the Iy A paterpsater, WP%E%]‘G f ewer
menory requlyaeihsd cdng@gg lprsffl!aﬁd?@rfo YA RIopEEsRh ab DR flutélioRichi¥. er APl's of

the present invention lor art |label and tag printers is an ability
to access phirthermioradtyi iopéemvanting APy thatiare extepsiansiththe A prgragmiigcess t he

print functions via an existing, .cont.r : { . In
ot her - wor d g 2N§UARS: ABOLIOF; O?Ié%}e'?/ ki g?l?tgégdﬁﬁ]ﬁﬁﬂ%ﬁlgyﬁ:gﬁg? ﬁg)g ta gagsq{SP ?SIEP er 108
firmware thatprioot labkisantfiay Ririters érat feqid8a pompleieruyefwrite bf tedlréspyetivehi s is an
i nprovenent _over prior art systems {hat requir for exanple, a generation
of SBPL conf@myrse feplicaiqnsinerdeyjoipp e@%?ﬁgﬁﬁﬁé‘@ﬁtrol | anguage, thereby

i ncreasi ng steps and overhead associated with nodi fying printer

functi onal i jou3e]l 00BRithdYbemsi OF thePrérem ibvintibiPisshafapplicatipisdesalopedinehe i on
interface via a LUA interpreter, the size |i m'Lat' ons .ass & E) d with the
appl i cat i onLHAProgramming nguagepndimplerngnied infdabe gPBﬁt‘?bf 4‘% ]Sraﬁea‘ino??er'mr y

requi rement &n&%ﬁ?&d%&e&t@?ér}iggﬂt@rfaslééi'b%iéqggeéaa&ﬁfrio?ﬁﬁ ﬂahblepﬁ‘rd dPpéintes an

i mprovenent over prior ar 2l "and tag printers that have, for exanple,
| i mi-t at i onsrequird merersoftivere ingtructionssin ofdet tdienplémaent yanpusdunctionsthpieqtherésedo not

R e il 1 AP i breseht'iRvedlioh."Puricf LU WRRIAR SuPpor .
_interfaces with the APIs of the present invention efficiently, such as by taking advantage
of function calls, variable declarations or the like, and code utilization is significantly
improved dver prior art label and tag printers, as a function of fewer merhory

requirements.

[06037] Another advantage of the LUA priﬁter APIs of the present invehtion 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 exisﬁng control language, 'such as SBPL or
ZPL. In other words, the APIs direcfly 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.

[0038] 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



function calls and other high | evel programm ng | anguage functionality,
such as releasing nenory ("garbage collection") that increases the anount

of progragwinf/aese | mpl enented for a particular functi egglypiigeodedes9]
Anot her benefit of the present invention is that devel opment tools, such as

M CROSOFT VI SUAL STUDI O or ot her integrated devel opnent environnents

("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 famliar with or confortable w {h_devel oping software applications
in visual integrated devel opnment environnments. [0040] Anot her benefit of

the present inventign is that LUA applications . camn bhe r ers

havi ng a LWANAAP$aT s ‘H’é’r‘ﬁ‘?ﬁ'tems‘?‘%ﬁP%\?reaé'Plﬁﬁ‘?l ARG RE 6‘8%5?1 ?‘(Q)tn}gag 1:e user
can test deyghpREnitifdnd PR IACHINIRASE Bts ©OBFU Rt Sapbt Distatled staldd eadi ng and
installing the applications on printers, which precludes a nefed to th ual l'y
oper at e t heuppdrhdyamic memestallopaiony AR the RISSHR dnveniRiysipPPeth 19T B8PS r ed

A sort dht 4 v. 1] i r erabl
enbodi nen O@&éﬁk%ﬁﬂ Angy(}tﬁéﬁlhﬁe%gﬁfbggﬂ%ﬁ&%&% lé/dg'iﬁ%lﬁ%gffﬁﬁnﬁl fyesuchas rdasinger abl e

in a sort ain an single and tag printer 108 or
a network trhaneyf(“gartmge kdlectiay”) tha irfcregassahé ameynt gfiprogtapyaingsede i ngs can be

i npl enent ed, Fﬁor ee?i?fhr%lég%%ﬂgr gr,zlicrt}oggﬂe printers that sort data according to

vari ous cugdt® &xanpl e, regional settings and
| anguage settings. The various |ocal settings may be stored on a particul ar
conput er syo3] s Aptiicabemgdit 5§ the prasertrinventiomiyabat tdoveldpandne hewls, suchragy  depend

. f le, th i ngs. .[004 il ting APl's vi
LOA nt or priakaROSQG CisbALrSTIPH of Hhérbieeri YR BE kBt beyond
that previ quEds fyRiusAN & 4 fuiiecdriporentot LUA. digtivaionakevélopaertifog

additional printer functionalrty and inproved inplenentations {her,eof

af f or ded i rrespeetdyedabrl endiagipriatess KiScis mowe dhaei e fRTHeveIePes Whe e RERHAT 0043]
Preferably, A : LAy s lid {dudiGntbgGdedr €, address
and pass vavﬁlqeg%oo an@g?m%%{(égghla%%%ﬁ?%’ﬁ?onglvi auvar ig%blees IS
support ed vdexelopmeitldfivironments. »

[0040]  Another benefit of the present invention is that LUA applications can be run on

computers having a LUA virtual machine that simulates printer operations. The user can
test developed LUA applications on computers prior to downloading and instal‘ling the

applications on printers, which precludes a need to actually operate the printers to test the

LUA applications.

[0041] In apreferred 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
varioﬁs 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 'set_tings.

[0042] By implementing APIs via a LUA interpreter, additional printer functionality
can be prdvided 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.



i npl enentation in an exanpl e enbodi nent. Preferably, programm ng functions
return a val ue, such as an error code, that represents whether a function
execut ed %%m%%g' y or not. In case, for exanple, a f'ﬂﬂ‘ﬁﬁ%wﬂﬁﬁﬁ not
execute as intended, an error code is returned that represents the cause of
the error, the synptomof the error, the result of the error, or other
suitabl e i nformati on. Moreover, function nanes and vari abl e nanes, such as
related to table names, string val ues, dates, nuneric values or the |ike,
are preferably not displayed readily toysers and may be displ ayed, at

| east partially hidden or conpletely hi &gen fromview [0044] Preferably,
security inplenentations are supported by the teachings herein, including,
for exanpl e, Lequidi sers t Ve provide ffic i yon and
ar ant ed accBYE JheRol” Bt alB i aloR icfhe WM ablil ecB, HAL 43l
particul ar skt dalugne and froMrprogtammink fuactians ivesvariables 3 sapmated via therbU&A or
other nodify data djrectori-es, da‘t:.a,fi I ei) ofr Ehe like. [O 451. Anof her
feature suplFlerBeniasion Appg examplsempgdimente Lreferaplyy programpaing Iungtigas iy a
rendering refigd Such38aREabt dode! BatGbdidnBwitther Bif@IcEGA ey@u&a@w@mlggor -
obj ects. For exanple, rendered objects may be formed as data fields (e.g.,
t ext - based fdteledse, forsxamplss a finctiph deesfiobexpsute 1h intendediansgoppgdedt s i ncl ude
one or nore [ ' t s by

Pr et or ably. b rfielehR' € Blhs Gt FEBR R sGipioBG Skl b B ghe
render ed vi @rddPbrsotler guirbbevinbeohatien. gMpreadere finotioronanessand gargablretided) sueht h a

| abel obj ect d printed via lLabel and ta rinter 108. .1 0046 reover,
APl's suppor?s fgﬁi?\‘}it‘afaﬁ& gpjesAne s esb%f‘ﬁ?fﬁ’evsa,?ueﬁt% il%ﬁ’eaﬁe hﬁ%gatf Abel at

| east parti gbtldyspRiyb®ied@ilfo usBi@ aRd ifal dblURpla9ed, @nleadt phraiaBy hilden bag printer
108 wi t hout causing an error_while devel oping the Ipabel , While printing the
| abel or bo@quplqtﬁliyg"‘id@atfm“ﬁ’é{kes it possible to develop a | abel having,
for exanple, a barcode in which only half of the bar code is printed by

l'abel and t @4y | NireferabBB secliitybinttethetifidnt A U SorR by T RYGMRRtheRYEr Pri Of
art methods of nodifying printer functionality in caSe a userdesires a
partial or imchdingi Beexamplepeetisnpisersde havpravided sufficiertgathoriggfiggandr i nt ed on
a granted access rights to perform various tasks, such as to access particular data, one or
more data directories, or to create, remove or other modify data directories, data files or |

the like.

[0045]  Another feature supported by APIs is an interface rendering. As used herein,
rendering refers, generally, to creaﬁon of interactive programming objects. For example,
fendered 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.

[0046] 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



| abel via |label and tag printer 108. [0047] In one enbodi nent and during
operation, a respective position of a rendered object, such as a text

field, bagpodfyi«sfogphi c box, image or the like, is defi peg Pywododeii zont al

and a vertical position paraneter (e.g., "hPos" and "vPos"). The paraneter
val ues preferably define an anchor point position 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 defijged. [0048] In addition to
paraneters defined for positioning, the present invention supports

ificatiogn.of obj.ect h. : ' : | e,
ori zont al  SRCvEPERAK opEDRT Inar PR il et d RO FER R

are defi nediabarvidRbélzaa ta prined 108r ti cal pixel magnification to set (e.g.,
fromval ues 1-12), which represents respective degrees of horizontal and

vertical magnification o n object..[0049]. Fig. 3 is a.bloc iadr mthat‘
i 1'1ustrat es/4&bci w8 eﬁ{bf@“?ﬁtz&%r‘%\?‘i"g@aerf‘ th@g%%*’&%%w&é"’%g%"ga %P e%g(?r ed
enbodi ment  bgedtdueh has xwiibih, Bardial, @ishié Bek, Rhhddi@thelliid, fsidefined By a As shown
in Fig. 3, keyboard API 304 is operable to receive and intfr pr et

i.e.,
read) si gnaheriZontahandsa yrstiead pasitor) pararpeter @ &-whPes 1288 eV Posn l&d’afﬁ“i‘e&?rer 108.
Al ternative . . | § givpsal s from
an ext ernal L%ﬁ%?ﬁ’géi?%ﬁwddgg %8‘?%&‘8‘3@@%‘5’.% gggggﬁlgﬁg)o gi lrn erH(f:ils\fir }g"??ﬁm ed to :
| abel and t ag ppoperiyaet, 408rorPasymietsr, @M., “BOSUGCSESST kis detinegr iAlernatixelyeifvari ety

f I d hi cal i spl 112 | NI
108, Al tor nEETANESS PP SRR B B Rk el F R RERRAML BB,

content to an external display 214 attached to |abel and tag printer 108.
Pref erabl y, [0048p! aln AtioRA6 parampers defined\iod posidbréng, itlnpredent mwergioand codi ng
types, for exanple, fqr many different itten | anguages. [0050] Conti nuing
with refer eﬁl&@()%"’n@g@%aﬁtonﬁff Pﬂ'FCtF’eﬁ’fﬁlé?si ‘\%Zf‘ﬁﬂ% 0568 ”g%ﬁ?pir%f gizﬁ%p fdefi ned data
field el emepps,dntal Bd Cuttidl na@hifitatichifkaniiéd (£6l, hMagrhel “andgt)age gefined er

108. Exanpl es of such data field elenents include textual data fields, 1-D
and 2- D bar fardesizontal and vertical pixel magnification to set (e.g., from values 1-12), which

represents respective degrees of horizontal and vertical magnification of an object.

[0049]  Fig. 3 is a block diagram that illustrates associated APIs 302 provided in
accordance with a preferred embodiment to interface with label and tag printer 108
firmware. As shown in Fig. 3, keyboard API 304 is operable to receive and interpret (i.e.,
read) signals from keyboard 110 integrated with label and tag printer 108. Alternatively,
keyboard API 304 operates 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 dispiay 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.

[0050] 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



l'ines and boxes, trigononetric functions, images, individual pixels,
graphics, formatteddates, and counter values. Printer rendering APl 308

enabl es q?,lazﬁ{?/lt‘%ogefi ne a type of data field and a resgr%g;fﬁ,yo%%/ﬁ@?hti on for

the data t e output on a particular |abel/tag. era

sel ectabl e options for fonts and codi ng types that support various

| anguages are provided by printer rendering APl 308. Fixed |ength or

vari able length data formats are preferably supported, and includable in a
field definition or input froma file or,,conmuni cation interface via
printer rendering APl 308. O her featur'ég'i ncl ude support for selectable
col or output options for definjng a col orﬁgg one

f
abovedescr i 45 adgoyntspyaliess Prigtsy gendering 3RSy e"ﬁBlr%r%a H?‘?rrﬁ? g‘iﬂntscggypq‘ Yed

commands ar & ASHaRY § r@fedivt PostibPror fe dafd Mild fkbutglt ARl paRfutab Bibelmg.out put
bl ank or printed |l abels and tags. Preferably, a user-selectable print

qual i ty conRrefsrabipaelgetable opfienstiefonisiand rerting W%‘ih?‘rﬁupla%ﬂfg 1qus dangpiges og.
[0051] Fur é%r?rgfoev]jidelfig)gyﬁl{e? %rf%g{négs%gl *(Iﬁﬁ qugg(ﬁgl?éﬁl br r&mqut%‘tﬁ QatR RéHhlag @ user

to store, and Wi es t are | ocat in one or nore
of | abel anstepaderpblystgiorted, 18 inchatiblerih v fiekihdefinitfanlog inpps frem a filgedom access

menory file system, flash nenory file, syst r.external . ry.sources,
such as confEPUHFHOR e '%&‘%‘H%{feg‘&‘ﬁ%é*%% Qﬁleﬁg‘}?gﬁﬁ 'réglgges%/ur) E_’J%‘% menory
devi ces, o for BQedthbi€ colb¥ SuthtiopHord fUE@TinMeldlcodeiaf diie bOmORL ¢ thd abogs- or t he

li ke that are stored in various internal and external sources associated
with | abel daseribeddfiohd phiects- YOBO¥ETgPRE QTEBOTE PYNtONES AR Ascd commapdnire igsyakle
users to co ' IRl ‘ ' : ioQN.
R e s A
file systenPrRiraBg,c usacsalaitablaoprivtguality cordted Featurel ist fagheymirenided by prog file

system detergiwioi es in iterations of a directory, navigating to a
particul ar @'f€ ) Breate a new di rectory, copy files, renove a

directory or file, determ ne used and avail able bytes in the file system
and change HOSESS Furgiet,Silé syseent APE3 1Y is praferablgpyovid b 2habBomusen to stgrewd t h

I MR EEON 1 TR TR TR e
read only memory file system, random access memory file system, flash memory file '
systém, or external memory sources, such as compact flash memory cards, secure digital
memory cards, USB memory devices, or the like. Providing a user with access to data,
files or the like that are stored in various internal and external sources associated with
label and tag printer 108 significantly increases flexibility 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 ﬁlé 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,

[0052]  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



tag printer 108. Additionally, real time clock APl 314 enables a user to
define and read date and tine data to and from| abel and tag printer 108.
Conf i gur ayp2910/2s30816 supports user-defined printer-spegihip08808EL €r S.
For exanple, configuration APl 316 enabl es auser to define conmmuni cation
paranmeters associated with print speed, quality, date and tine functions,

| ocal | anguages, nenu control or the like. Configuration APl 316 is
particularly useful to enable a user to define or nodify operating controls
for label and tag printer 108 that are typically exclusive to firmware
provided with | abel and tag printer 108 and nodi fiabl e only by technically
proficient users, havin eci.alized software ski

conmuni cat i Bi§F Kpfetiay go 'i“é et Rf‘r%ﬁ?rﬁé‘fsgc'&?m% Ry F%eﬁd\/ﬂutaﬁ{yéx%{gr%lﬁ%%/ 1/ O
interface dgwi@@Rtiony, RlchlahduayesOer@BaRHdI 65tht fike. PCO edtonAR 3516&>sndar ds are
supported, including, for exarrpfe, RS232, RS485 RS422, @g;B I(.5 AN and
ext ernal di partieularbf useful sgenahlear ysaite definperapodfenerakipg conigls iy Fig. 3
i ncl ude devj t ter,
printer staPEo el 'G5getfebmQUESRHag Euolifmbd re;'!%é@“&dﬁﬁ“’;ﬁ?"ﬁ‘s%m? PR e
at any gi veh0& amtepodifisblpenly by twﬁhlcQMpmﬁalbnu t§en§|®ev1aglsaecnablzgh$<§°@vac@ nds

and/or file Sug I\/L comma / sent to
| abel and tgijmb ‘ﬁh‘té?"a bs“mtﬁl.‘éf‘é“gs@g’gﬁ Rre ycon%mt]p " rﬁ%ﬁ@ g)gl(%ﬂ{erpret ed
and used t Oc@ermhiNad irderaey devitery i Alplirdiyy bt&i@ﬁ{mmﬁﬁhtlbﬁgrqwdoﬂﬁaﬁﬂ st:m8ardf ®@54] | n
addition to device APl 320, printer status AP §2§J d er. AP] 324, -~
APl's 302 pr &pppHe, }“Ci“’rﬁ’éflgj&f examrie. REAH: Rg8nBiS432 $§r}p¥gv Y support a
variety of 9;@9(‘?:5151 gﬁ &mﬁﬂm{eméydl ng for exanple, print feed, formfeed,

line feed, test l1ke, for one or a plurality of |abel and tag

Si zes. Add| ti onaII , sound APl 328 is shown that provides audio controls,
such as for [5Bkep@ther Al shewp g %mh’éeéé‘(}i?‘tépl 320 thatds opsrable iy printer

.108 Mor .eovgéntrﬁ FOREs 11’16‘{]?15 é)%lﬁ%r m%&lg jtus s/’h??k% 219 pse(g)@%% tb Qeﬂo?ptﬁé ¥iGtus of

informati on Trom sensor Vi CE suc ensor and | abel mark
sensor, t hathegriatepatanyccentind) ahdiparberaﬁdﬂ 3Rathaprs qmalbleltomrsandnmpe‘isabl eto

S\E éﬁ r 21n n Z n \é 2151! ;tslﬁc (BJIEC Iri;lts I)&ﬁ é:gﬁllﬁ?@gdsa %}ﬁj\é\'@ Wﬁq}lesqgat%ave bee%bsgrllt ti) ?ab'éfa;‘;in%h ed,

tag printer 108. Once parsed, the XML commands can be interpreted and used to control

output provided by label and tag printer 108.

[0054]' In addition to device API 320, printer status API 322, and parser API 324,
APIs 302 preferably include paper handling API 326 is provided to support a variety of
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 sensér 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 API 330
operates to emit a warning when a determination of one or more of these conditions
ocecurs. 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



an end of a |l abel or ribbon is al nobst reached. In one enbodi nent, sensor
APl 330 operates to emt a warning when a determ nation of one or nore of

t hese congpbhbmasgcurs. O her APIs 302 shown in Fig. 3pchgbiidgosgent API
332 that receives and handl es various events that occur in label and tag

printer 108, bit handling APl 334 that is operable to performbit

mani pul ati on of data, as necessary, and error handling APl 336that is
operable to handle errors that may occur with |label and tag printer 108,
such -as a power outage, a menory error, 1@ _paper jamor the |ike. [0055]
Thus and in accordance with a preferred enbodinment, a plurality of APlIs 302

are devel oped,, for exanpl in the LUA progr i | angu r i he- C
pr ogr ammi ngthpER @B"d@@? t‘gﬁf’(ﬁ‘ﬁ‘eﬁﬁq"éﬁg?&%@ ‘i"l%uT %B@W&ﬂ%dt%g%‘%?‘ﬁ‘[@r S‘TB&?E i t hout
a need for jRl&bBfagt A m@RG9THLAG papérfhmiodetlikens vi a an existing control
| anguage, such as SBPL or ZPL. In addition to the APls 302 illustrated in

Fig. 3, various other m scel |l aneous functions are envisioned rein.to be
i mpl ement edl00fSlaccBrgand i W?rﬁa‘&ﬁé"”g‘raﬂ’ﬁ% € ﬁﬂ’gﬂg‘ﬁ?ﬁf’&p&‘fi t‘tyé’g% &2 '
functional i ¥ gbwe FE86hIQin He QU A Bradrdrlnd 181MALY or Rt ¢ pRIgRSnhing 1 api d
and ease oférégvell%?r’gﬁt ) Clpfhe’(m exanpl grs(%lrncl ﬁeﬁ%ﬁn%?ronal i t_?/ or e '
de]t er m( ni nglanguage.rapd lropldmemfad irelabel aacli tagrngintesr] 08 withovt g need farriptgrpreier i ng
value (e.g., "err2st ’ unct i i i t : i e or nore
val ue (e 9 sepcS APl plons OB SGRAL bzl SRl Mt SR drven e, o

| oadi ng a taddittono o ARK 382 filustratkd inyFigf 3,fvariowst @heramscedlapgoos funttensmand t i pl e

written and spoken | apnguages for nus an ronpts. [0056] .Fi.g. 4

i1l ustrat e_ser%*l@s@g#ﬁwe@ o5dmp G‘!ﬁ“{éﬁi“ﬁ?@&“ﬁ?gﬁ ‘é{‘glgf)"ea d“?rﬁﬁlnaﬂjﬂ'feélp‘ 15,
defined usi 8ol FunsténAdisROEHOrEE dor dlorfE # a8 RNHHE/ovhieth @blps Rr @dpi@and
enbodi ment. As shown in |(§i1 , anchor points 402 are defined in the upper

| ef t most  ( ecage of drvklopegnty | Gthenvxgmales includlg fynatiopaits farseterainingan ssepsicpdeon of
t extual dat j i e | :
orientati ong%‘?é %os!ogsﬁ ftgdr;:l (Jof% q@heedl%??rnst ec?lwt’atél%ts%%]’ gg%é&%fggégﬁgﬁt \ﬁ?rn Fig. 4

is paper fesbirgtatdes incrond @4 mofe dfa@irali§Ooffermats (esg..QXMht B A rotheghel and t ag

rage 406 1 T DEa" Padh o3ls bR Th UM oF P @R et Mgl °*

written and spoken languages for menus and prompts. -

[0056] Fig. 4 illustrates an example label 400 printed by label and tag printer 108,
defined using APIs 302 and provided in accordance with a preferred embodiment. As
shown in Fig. 4, anchor points 402 are defined in the upper lefimost (e.g., defined via
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.

[0057] Fig. S 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.



[0057] Fig. 5 illustrates an exanple data field size defined for data field
500 to be provided on | abel 400 and indicates respective horizontal and

vertical WwesbigQsms( " hPos" and "vPos") 502 for the uppepchabidg®ssoseor ner of
data field 500 and horizontal and vertical positions for the |ower

ri ght nost position 504. Moreover, data orientation function 506 (e.qg.,
dir(0,.359)) indicates the relative orientation of data field 500 as it is
out put on | abel 400.[0058] Fig. 6 illustrates another exanple |abel 600
printed by |abel and tag printer 108, gq?[ned using APl's 302 and provided
in accordance with a preferred enbodinent. In the exanple | abel 600 shown
in Fig. 6, a plurality of colors 602, 604 and 606 are shown that are

provi ded on el 600, at respective positi
descri bed h@bgﬁn, PSﬁ'e6 i raiﬁ anf)éhelé%x Ml ?éjlc%gog ﬁgrted-(ggg%ﬂ %??gg}éi@tﬁ?%éti on
with a | abedefinBd usin@ APIS 302&ind probdidfin aeooetatcawith bipecfertidl dnmtiodimentt brthby

i npl ing APl he LUA | , e LU
appl | Cat | oreyamBls abel SO AROW BT PFRPF s PR AGR0 6 SEBinen Babos ol

Referring ngw fijrid:eh%n 1dbel 660 & r¥pBERIPBSiHERIEURL MRS, o 3RSin adteb@benr i Nt er
108 is prOV|dB wth two types of nenory: flash nmenory 702 and synchronous

dynami ¢ r anifweimabe V4 ABhisray iftghiRaN)at pperaterinesmiunstion Vit @abepangktag abl y used
in lieu of , SIQres , r. suj . rinter's
108 boot _conerpal® FRmRERRAL IR infirb@PbS i benobis StnG BOATC! T 2,
LUA APl andintdgrelet)ustometsahn omateilEA agdicktievprogrants et amplemehtepréfoned code
stored in flash nennng 702 operates during the printer's 108 ‘
boot - up- pr oREEWE OPEraYORS. of er r ed embodi nent, the |abel and tag printer's 108
base firmvare and LUA APl is stored in flash nmenory 702 in a conpressed
format, thefopsy] CoRSeriri MW TR, Y, BRgsefeirsd Embsdimertiabief adig phibtee b0&is,
custom zed programm ng, including fqr exanple LUA aRFIica i on, program

and/ or addi Pyl withdyp syass AfMenawR: flashyaergeny) 70y @84 SHFNTARPRE ™ Nt 0 an

exi sting apphiGahiQEs REABHARRAMPYEH. SR Meriérg70d (hrfekdbhs el BiMRéw of7 02.
[0060] Prior to t%e Tabel and tagpprinter 1%8 ootf%p ;g%ess, SDRAM 704 is
ROM) stores, among other suitable data, label and tag printer’s 108 boot code, base

firmware (e.g., drivers, barcode formats or the like), LUA API and the LUA virtual
machine. As known in the art, the boot code stored in flash memory 702 operates during
the printer’s 108 boot-up-process. In a preferred embodiment, the label and tag printer’s
108 base firmware and LUA API is stored in flash memory 702 in a compressed format,
thereby conserving memory space in flash memory 702. Moreover, customized
programming, including for example a LUA application program and/or additional
programming code to be deployed and injected into an existing application program are

preferably stored in flash memory 702.

[0060]  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 APl and LUA
virtual machine are preférably stored in flash memory 702 in compressed format. After
the boot process, the firmware, LUA API, and LUA virtual machine are uncompressed
and provided to SDRAM 704 in the uncompressed format. Thereafter, 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.



preferably largely enpty, and ready to receive data. As illustrated in Fig.
8, when | abel and tag printer 108 boots, |abel and tag printer's 108
firmare,wbWfnoABszognd LUA virtual machine are preferabl yegipsRelododid | ash
menory 702 in conpressed format. After the boot process, the firmware, LUA
APl , and LUA virtual machine are unconpressed and provided to SDRAM 704 in
the unconpressed fornmat. Thereafter, |abel and tag printer's 108 base
firmvare, drivers, bar codes data, |abel formats, parser, imge buffer and
other data, as appropriate, are tenporangly stored for operation in SDRAM
704. Moreover, an application program for exanple, developed in the LUA

progranmm n anquage is. provided to SDRAM 7 .1 in:-Eg. 8,
and descri g‘xﬂaf?ﬁg?re?’h?l’ ‘ﬁgt“l“@A"%ﬁ%‘_r ﬁ’(g éclffr(')‘l)rre’p&r%{e}?.lgﬁéziﬁb;ﬁﬁgﬁﬂ’gg%a}sﬁlggéehoI ders
]"_or_ adfll fj i ol_laagtua@f ﬁg{r@ﬂmlcng SIt IRIEM(704] ustilastattdds Figl B’Q'z)ntdtdesdwgggiipiemyﬁﬁ and
injecte into the appli.cation pyrogra S riate. | t
reference tbUsiagpligtion H@f‘?_rﬁlﬂyW@?{?ngaﬁ%ﬂﬂ%ﬁ%ﬁ’gg‘ﬁ&"ﬁ&?g@b@'&ggg‘y‘\{/i a SDRAM
(hi's vy A B e A e e tag
printer 108appowpsiateot rely upon flash nenory 702 exclusively during printing
operations but, instead, operates via unconpressed data and instructions
stored in SR 704, t; 5A SRR B e b RIS GpcRbeviaver
typi cal prior rt.oﬁf}fsl?éefﬁlgnge{% F%Pﬁghghb%causef S%I\ﬁ 04§%t es ¥l?sther and
mor e ef fi ci SDRAM 70vhain cohashioneithrthe pidter’ a8 fBDRANe, TAIA apdpyecr. In this
unconpressed data and instructions afte rint Qper.ations onpl et e.
0062] v ¢ rpeRuf naeergrer G s el Sabodinh, oA iRy RIS PR BB £c
LUA API's pr Ry 6iRA fiash fRMIBET00ekcistvlylduging paating\grdidhebit, biseadioperdiea t he
LUA virtual machine and interface wth | abel ﬁg%@%&g printer 198 firmmare
f](c)rtﬁut PUE) t rﬁg‘“‘é{)‘?ﬁﬁﬁfd ﬂéﬁ?@@ﬁ“‘éﬁ?@??ﬂ’ﬁgﬁ}ﬁDn{ el faroperaion-nThife putfer
0 e | abelfRfintags fefdrdnis i&2 Bfi6r #0dy¥tems ARE IncBd Headhs®SDRIAM 108 can
receive insf?uctlonssgg.g., Sia%g?LuglAPug)%ﬁdfor dat a fronfa |urality of
i nput sour c @ opsratésdasity apd anord efficiratly vhiea flasle memaryAH)2, aphpD Pecangat a

s per PR oot ateddarAdiih kR BoRY ¢k HRfePI - BAE L bl 2y sui tabl e

[0062]  With reference to Figs. 9 and 10, during printing operations, the LUA APIs
provided in connection with the teachings herein operate via the LUA virtual machine
and interface with label and tag printer 108 firmware for outputting a label image or other
object that is stored in the buffer of the label and tag printer 108. Preferably, label and
tag printer 108 can receive instructions (e.g., via a LUA API) and/or data from a plurality
of input sources, preferably as defined via the LUA API. For example, data could be
scanned, typed or otherwise provided and received via any suitable input port, including

input devices 212, communication ports, network interface 208 or the like.

[0063] Thus as described and claimed herein, and shown in the accompanying
dréwings, 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. Moreover,



i nput devices 212, conmmunication ports, network interface 208 or the |iKke.

[ 0063] Thus as described and cl ai ned herein, and shown in the acconpanyi ng
dr awi ngs, i lity provided by | abel and tag print i ferably
enhanced)ykg ﬁ%?gg@or added as a function of APlIs 302 tﬁggé?%wgﬁgggé with
printer's 108 firmvare. The applications are preferably defined using a

hi gh | evel programm ng | anguage, such as the LUA programm ng | anguage,

t hereby precluding a need for individuals to be proficient in a particular
printer nodel firmivare proprietary progr?nning | anguage, or to have access
to a proprietary devel opnent tool to nﬁd'fy a printer's firnmware.

Mor eover, addi ti onal progr.anm oge.to he "injected" int cur.rentl.
runni ng Lusddiinmateiogrgmmias 6‘?5%%%@? elnjegtefe M2 SHyeitily THRRIng gy@t 8 Lf’%mn !
conj unctio noxy@rz{t{i'e R'bel rBeeidiahll @RechiRd@n REiBh Weidr @addAeRQbAINGA Y, a

printer is enabled for application developnment wi thout a need to wwitf
appl i cat i onapplisating. dcserdingdy, aPriptes ranablad yoriappligalip devslapmegt wijbout gnge

pr ogramm ng, GO i ni.ect | nt . all i i tion
b "Bl acehor Sard el BirEal et ot it g RoRuhit Al Bpefarhin
accor dance widekah beinjeadintogsulveéng application gsra fab@ionay placewldeonthacan be
devel oped and %@810 ed that interface wwth a previously executed printer
appl i cat i onPR¥Idgd i e APRJIFAUSN- ohe or nore pl acehol ders. New pri nter
functionality is provided without having to replace whol e program nust. be
replaced anposgpt arkiisNia sdcqrdanet &vith tHditeachingshercim ceprpopteaapplivgticoran bai nt s
of the prior art are overcome by enabl.ing user? to adg grinﬂgﬁ.functions,
such as to @evslopgd anddaplaysd thay Biteriage With SraPushHeXgewE BAMELARR E4anfs 2

teachi ngs hefefidh oftbhelod nfdRENaRbIdBR N fHd BbtFoMallo B myededwRBSHRNS and
re-deploy the prograns to a printer. Instead, custom applications provided

wi th pl acehbavieg © replacerwhadgpiogemngst be rerdeged apd restartingr préserh ddws.ginesyi ded
and, via the &';%gr%h%ligegosmgnﬁ{; r Meifor bAGIRARR H CALLIRT 5P o (g

previ ously qEps eglap% Icati on to ‘provided for enhanced “printer

functi onal i pyntetfuaktionsandh antoagedadslydepl@@6 Bla prdaghamgh dcherdprcevetht the
invention is described and shown igH%elatio& ticular di.ne

0, pa nb ts
ther oo . malRDRREr i MBI LD SRS Eh BB A SR aoRY e
~ programs to a printer. Instead, custom applications provided with placeholders can
recognize when a new application has been provided and, via the placeholders, can inject
the new application into the previously deployed application to provided for enhanced

printer fhnctionality quickly and conveniently. -

[0065]  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. It is preferred, therefore, that the present -

invention be limited not by the specific disclosure herein.



beconme apparent to those skilled in the art. It is preferred, therefore,
that the present invention be limted not by the specific disclosure

her ei n. Clyyd 2b10M333h8 A net hod for nodi fying functionalityc@fpsophéogier that
is provided with firmvare and first progranm ng code that interfaces with

the firmvare for controlling printing operations, the nethod conprising:
devel oping the first programm ng code that, when executed on a processor
readabl e nedium interfaces with the printer firmvare and provi des first
functionality for the printer, wherei n_%@ first programm ng code incl udes
at | east one pl acehol der; devel opi ng second programmi ng code that, when
execut ed orfCd,pAoEeds8r readable nedium interfaces with the first
progranm ng code and provides-second functionality of the printer that is
different fromthe first functionality; providing and executing the first
programmi ng code on tAmethodgarshadifyisafiabionaligdifarpriated thanisqréededmith he fir st
programm ng code with the firmvare to provi de ttge fl_rst f nctio&glity; and
provi di ng afifenveste and finspprogramenipg fedesha dntsrfanes v ith dhelipwarg dorgoplraldag, *
readabl e ”‘;ﬂiﬁﬁg\g%p&aﬂ'i&k?{&%&mcbhﬁ':rﬁﬁgp”d progranmm ng code with the first
ng co

programm 0 provide the second functionality, wherein the second
programi ng codealeveloping thet first pregrammimg eddg thasf wheneexgeut¢dseisa PI9RSSYl acehol der .

o7 or - to- 1 nEeBlegti Bt iing Tk B gt B 308 PRI RQAR R, o

claim 2, whe priftet, Whefdin it fipstpaogramining cdelnchrdds stHeasponerglascholdem ot
restarted prior to and while the second ‘gropgﬁgm n% cgde i S provided and
executed. 4. Thelevglpping sepond prgrmmingiradet n PXeUted P AHi%hg code i s

not modi i edaydid Medilh®, HREMBL WHPHE T pREraRMhg DA€ ¥REpHoViags Secokhe et hod
of claim1, wherein the first programm ng code executes comands to
det er ni ne whettinmalityrnd theeprisier tbﬂ*@if%ﬁﬁ@h@o@é@eﬁ%h@nﬁé@ﬁh% ovided to the
providing and executing the first programming code on the processor readable
medium and interfacing the first programming code with the firmware to provide the first
functionality; and
providing and executing the second programming code on the processor readable
medium and interfacing the second programming code with the first programming code

to provide the second functionality, wherein the second programming code is executed as

a function of the at least one placeholder. |

2. The method of claim 1, wherein the first programming code is executed

prior to the second programming coded being executed.

3. The method of claim 2, wherein the first programming code and the
printer is not restarted prior to and while the second programming code is provided and

executed.

4. The method of claim 1, wherein the first programming code is not

modified while the second programming code is executing.



processor readable nmedium 6. The nethod of claim 1, wherein the first
programm ng code and the second programm ng code are witten in different

programﬁwgzhﬂ@g%ges. 7. The nethod of claim1l1, wherei @C&"}}EZJOB/B@EIZ
progranm ng code and the second programm ng code are witten 1 n the sanme

progranmm ng | anguage. 8. The nethod of claim11, further conprising:

devel oping third program code that, when executed on a processor readable
medium interfaces with the first programm ng code and provides third
functionality of the printer that is di Lgrent fromthe first functionality
and the second functionality; providing~and executing the third programm ng

code on the processor_readabl e diumand interfacing the third progranm ng
code with the fi¥st Wﬁd?%?ﬁdﬁ@g’g@de B'eﬁthehbsépf%éa I"Igd:ofiilﬁ’&etc}’t%%al ity,
wher ei n t hegdylthdids B QUERTIRE Wheth@dfe dctofi 6 ptafithiag cailelhdl bédnqitovified foahat

| east one placeholder. 9. The nethod of claim1, wherein the first

pr ogr ammi ngproesdsoraeadablamedasdnd pr ogr anmi ng code are. t okeni zed by an

interpreter. 10. The nethod of claim1l, wherein the printer is a |abel and
tag printer. 11. The nethod of claim1l, wherein the first programm ng code
is witten in a @cri piHemethaheficdape. 1, Wherelihtbe fiest poxgramimiigaiode and thaer ei n t he

first progranm code .i s itten. in.t LUA progranm ng | anguage. 13. A
system f or ??ﬁ%ﬂ‘ﬂg?gfémﬂ}‘?%f‘\ﬁﬁ af%Wf:‘F?'bWéﬁ&‘frf?r,H Wﬁ%’a‘g? ‘EE%P%‘& Brising: a
printer having the printer functionality; firmvare provided with the
printer that, when executed on the printer [

) controls printin erations;
first programing codeermethod of caimcl, tvisred R NSt progeaye ﬁogég%fg&& medi um
L) o RPNl Gy, ORI g e [

8. The method of claim 1, further comprising:

developing third program code that, when executed on a processor readable
medium, interfaces with the first programming code and provides third functionality of
the printer that is different from the first functionality and the second functionality;

providing and executing the third programming code on the processor readable
medium and interfacing the third programming code with the first programming code to
provide the third functionality, wherein the third programming code is executed as a

function of the at least one placeholder.

9. The method of claim 1, wherein the first prograrhming code and the

second programming code are tokenized by an interpreter.
10.  The method of claim 1, wherein the printer is a label and tag printer.

11.  The method of claim 1, wherein the first programming code is written in a

scripting language.

12.  The method of claim 1, wherein the first programming code is written in

the LUA programming language.



second programm ng code that is executable on the processor readable
medi um wherein the second progranm ng code interfaces with the first

pr ogramm provi de second functionality of the } is
differ entwtar%gﬁﬁ?#eogfi rst functionality; and a processor Preggg% ]f)/géo?}gz&i um on

which the first programm ng code and the second progranmm ng code is

execut ed, wherein the second progranm ng code is executed as a function of
the at | east one placeholder. 14. The system of claim 13, wherein the first
progranmm ng code is executed prior to \tﬂﬁg second program ng coded bei ng
executed. 15. The systemof claim 14, wiérein the first programr ng code is

not restarted prior to and while_{he s_ecor}d ,roqra 'n)g code is.provided
and execut ed. 1613-TheA sysigrefraprodifyyigRripter W‘Pg‘f’ YRSt Lo 5 Hi8ami ng

code i s not nodifh&detab RN thOpratél htioRalithe second progranmi ng code is
executing. 17. The systemof claim 13, wherein the first progranmm ng code

execut es comand@rmveared provided waththeprirter thate whert eeduted on themrinis, «BHelsShas been
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programming code is executed,
wherein the second programming code is executed as a function of the at least one

placeholder.

14.  The system of claim 13, wherein the first programming code is executed

prior to the second programming coded being executed.

" 15.  The system of claim 14, wherein the first programming code is not

restarted prior to and while the second programming code is provided and executed.

16. . The system of claim 13, wherein the first programming code is not

modified prior to and while the second programming code is executing.

17.  The system of claim 13, wherein the first programming code executes
commands to determine whether the second programming code has been provided to the

processor readable medium.

18.  The system of claim 13, wherein the first programming code and the

second programmihg code are written in different programming languages.



one placeholder. 2 1. The systemof claim13, further conprising an
I nterpreter that tokenizes the first programm ng code and the second

progranmpg ,ead6+3,82. The system of claim 13, wherein t | is a
| abel and tag pr?%&er. 23. The system of claim 13, mhergﬁﬁﬁ?ﬂ@§§é$gf

programm ng code is witten in a scripting |anguage. 24. The system of
claim 13, wherein the first progranmng code is witten in the LUA
programm ng | anguage. 25. The system of claim 13, wherein the executing of
the first programm ng code further conpyises interpreting the first
programmi ng code in a LUA virtual nachf%gf

19.  The system of claim 13, wherein the first programming code and the

second programming code are written in the same programming language.

20.  The system of ¢laim 13, further comprising third program code that, when
executed on the processor readable medium, interfaces with the first programming code
and provides third functionality of the printer that is different from the first functionality
and the second functionality,

wherein the third programming code is provided and executed on the processor
readable medium and interfaces with the first programming code to provide the third
functionality, wherein the third programming code is executed as a function of the at least

one placeholder.

21.  The system of claim 13, further comprising an interpreter that tokenizes

the first programming code and the second programming code.
22.  The system of claim 13, wherein the printer is a label and tag printer. -

23.  The system of claim 13, wherein the first programming code is written in a

scripting language.

24.  The system of claim 13, wherein the first programming code is written in

the LUA programming language.

25.  The system of claim 13, wherein the executing of the first programming

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



