-1 - DESCRIPTION LABEL PRINTER API USING PROGRAM SCRIPTING LANGUAGE
BACKGROUND Field of the Invention 100011The present invention relates generally to printers and,
more particularly, to enhancmg printer functionality by interfacing with label and ta CJorlnt(er firmware.
Description 8‘%‘{#& MGG Art [0002]Most label and tag printers operate \ﬁgqé{%&%(?éﬁ? Sal 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 supportlnglthe 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 changlnﬁ ﬁg@&w@of the printer. [0003]Since each printer's
respective control language is predefined, ¥ [ can only perform predefined tasks. In case
various printer functlonallty needs to be added, then the flrmware needs to be accordingly changed.
This often involves 1, CRINOTE AadNpildgfalinming development

tools to make the revisions. ThIS is not a flexible approach and customlzatlon cannot be done locally
by the customer.

BACKGROUND

Field of the Invention

[8001] 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 (“IPL7) or the like all include proprietary functionality that requires a
fairly significaht 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.

[0603]  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.



2 SUMMARY [0004]In the prior art, there is no ability to customize or otherwise modify label/tag printer
software without changing the printer's firmware source code, and without expensive development
tools. 10004al In a first aspect, there is provided a method for modifying functionality of a printer that
is provided with firmware for controlling printing oferations, the method comprising: developing first
programming code that, when executed on a corputer readable medium, interfaces with the printer
firmware and modifies the functionality of the printer, wherein the first programming code is written in a
first pfagvBviveRYg language and further wherein the firmware is written in a second programming
language other than the first programming language; executing the first programming code on the
compyiggspadable medivmandiateriasingiihedrel ateaamnninaeade witathelfawargrand
modifying the functionality of the printer as a function of the executing of the first programming code
and theflifteacigaithdmaginawihe, WHEEin (HEN I BIShotA6difed by HhethEMRERY ©10004b1
Ina 5889&1‘8';3%&?60@.”9 is provided 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, contro, inting operations; first
oroor A cBie HETPTa CEEbRIBISG BTG e GRS TS s phog g
language andexartablt ot GerRPRierxeadalie rpadiing, vhedsimihealfirshprogtaromingiogde
includes commands to modify the mig)rlaﬁer unct‘iﬁgalit%/;, ang computer readable medium on which the
first pASYFARRHN GCH d FEREBIE A UWheith WHEH thHF: f’%rSrglramc“r?fin J'code executes on thie

compuigrfRadatie medimcingrtistpsogramaiitiesatle Antdtbedimwargdnierface thenodifiche

functignality of the printer, and further wherein the filmware is pot modifie% %ﬂ% int%glaefizin%gf the first

progrdRsnPIGEBUEHEN PR fIVATE™ 23 fobEH PIRATRII s pEE IR&ra"S provided a method for
modifyipgviunctionalityeal & prniesdhatisoprarigengwithfitnpwasentor tantraitingrpriptiograpetations, the

methad comprising: develgping first programming code that, when execute a computer readable
medidﬁ%&?ﬂgﬁa&éw}?ﬁ&h%‘epr%ﬁ%r R ﬂ%%‘é‘?éﬂé{%‘%dg%ﬁ’é)ﬁiff’e% %E%S fﬁ%%’t?é‘?‘%]it’ﬁf%q'}%]ee plﬁﬁ%%mwﬁé‘rgein the
first pragraBRNG Case isopriteninsacfitstpimgtaniminglen guage difdifigrthe funkereid ithe fitheware is

written in a second programming langua ther than the first programming.language; staring the first
progr&fRiA G ScHGEERAA %ﬁ%&%ﬂ%ﬁagfégﬁde}%@éagf&%%“ ERITES gng}r%g?f %Egﬁéewdlﬁll E[]#e printer;

unconmpsessiegvhereamy Gsarehiisst progradifizin g coddmaddhiedfirmware into a second memory
provided with the printer when booting up the printer; executing the first programming code and the
firmw he second memar d interfacing the. fi rogr 'EQHP:H with the ficmware,; and
modifilbr%P {Ei %rrllcati%er?gﬁ@ oPthe |a(%])fr;:ﬁr%‘teelrg ﬁf }%%%%osr? %S?&%ﬁé% g;(%écutingg gc():? ﬁw% first pro%y%ﬁn{?r’ning code
and theinterfacingrisitizthe firimteratevivigebin piefmfivact daatisy:mbdifisd bywHEdntarfaeidgs10004d]
in & fosiihashect: {1elc,iS.ioy et YIaniepmed g RIBICLURGLPOR I i RYSLBRkEAMPrIsIng
a prlnt%r ﬁravmglf e pfinter functionality; firmware written in a first programming language and provided
with theiptingeophatjoie fiskesogeenonittieqodateritontols pmnﬁﬂgmpmggfmmrarhﬁﬁing code
written, I, 326009 P%%W‘”%%%%g@%ﬁf@%&%@é%ﬁ frab rRgRmming lPRgUAgRE. antkexgcutable
on a computer readabie medtlll’j”m, erein the first programming code includes commands to modify
the pribterfiungtioasditynin irsorivemohydon whivhaids fiistiprsdfarimimgicsdciarriienelfivindsretis stored
as compressed folinat; and.a second me | irst rogramning ¢ade.angdihe dignware is
execu?egfpv% eérléei%\dev %n t%é%ﬁ%iﬁte%]c%éﬂ §|§¥rt g)}égcl)a{rgg}%aﬁs% dé(%ir_st programming code and the
firmwadiesimthe dinstime roly dsasnoompréssednnttcttisasebbnth edimoiftofig Bl ABM thS fde
programming gode and the firmwa - 0 Qky, the st Redkaming,sode and
NG £AAR AR mberf%ﬁ% [FARCHES R ARc AR,

the firmware interface to modi e onality of the printer, and further wherein the firmware is not
modifiéeiby atee imtwrfaciifedfith¢hiirstiprbgignhithg Grtematraaifigsadgarith the firmware,



2b [00004€] In a fifth aspect, there is provided 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 printing
firmware and modifies the functionality of the prir?t%r, wherein the first programming code is written in a
first programming language and further wherein the firmware is written in a second programming
langugmmatherithantihe fisseprageammnpng Janguage:isidrivog thedifsihprograiomiy eddepm@ifirst
memoyy provided |n the, rir}ter; exec tingﬂthe irst programming code atdthe irmware on the second
memdiail e Elin‘ﬁiﬁ\e FF IS gAY cEte REH B IRRURRS: JR8 MSHIRInG ThR fiRetionality
of thequiblepiag difengiion-ahthmexealdingaaf thiesfirsxprogr@drmmingooaderandthéasitefaaingnyith the
filinware, wherein the firmware is not modifjed by the interfacing. [0004f1. In a sixth aspect, there is
orovidBHRS S AP A ARSI, (6 Ly Sart BBl o i e i e
printefifengtignatityifipmovaceiwriterein a firsfiprogregmmingngrignage ana drivited widrdne theinter
that, when executed.on the printer, c?ontrols ﬁ%r;lntln {)a?ler%tlcems flrstgrog{gén code written in a

second Br&Eramimiiy idhdlab e’ SHRRY tREHRR TEP o3 ml%%l%ntgﬁ%ge antlurl %281&%%%” orta

compliegueas able ipebiufinstyheseimthie fisideragianniingwcoddrinclodgs essdniamads toméidify the
printer functionalit 'Zifjrs memo‘%on which the fir tprolgrammg‘ng c%)de is stored; and a s oend
memdRFBRW RN 1R APPSR PAF NG TEEE HRE the TehmTare s URERIRBH SR WIS (08 first
programnvingedadesarddiefismuarerexeiudied thntib erkecondendoaiygthe fikspprogramenimpgode and
the finnware interface to modify the funcgonality of t rinter,,and further wherejn the fiumiware is not
gt FS G e R B i R S R R
systepragemmethodade dafinebefdirmedifyingntunctiditality dia frirtérthistyisofrowdedndthafirmware for
controlling .printing operations. Eirst programming code is developed that,.when execuyted on a
compéﬂé‘n‘g}lgﬁooa,%%e SHURRER e{? c%‘ésaﬁ{ﬁ%%“g?fﬁ F%%r%%%l[rgegé%t rh%‘%ﬁ%ﬁe“s“%ﬁé%%&?%%ﬁfy of the
printerHdreifitat grogranmingeadd: Bed/biiteheimafiisirprogramming language, such as the LUA

first pr ing | .1he er fi r £ e gomputer
readaﬁgbﬁﬁ%ﬁuﬂrﬁaﬁggﬁg&%g% E%%%n‘&#ggé’%‘%%%%%ﬁ? Jr)rrillgrollc%le ias""" ﬁl%%ﬁg%g%f%ﬁ% ex’ecgted first
prograpeing coderisiterfacipgintith hasifiemthareriive fiamveraibnotimodfiedbtitie intarfacig.
[0006]In a preferr J int i g IS prayi i t] ith a label
and B o e Fame)
that ineritiog andratiersictiwitpthe primess fdaweardehrsugrserrap piieatnmpyed fangiiey atbstface

(API)'than the first programfning 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 and the firmware is stored as compressed format;
and a second memory on which the first programming code and the firmware is executed;
wherein when the printer boots up, the compressed first programming code and the firmware in
the first memory is uncompressed into the second memory; 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 funciionality of the printer, and further wherein the firmware is

not modified by the interfacing of the first programming code with the firmware.



[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 functins of the printer. [0008]Other features and
advantages of the present invention will become apparent from the following description of the
inventigoutaal refessierheprecampanyipg dadings BRI EbrRESGR IR TION ORI B DRAMEINGS - 3 -
[0009]For the purpose of illustrating the invent'ﬁm, there is shown in thetﬁlrawingzda form which is

preseliRy bieRarradedt B TMIEIS J0H, FOWRVEIE tREPHHE iSPEFEHYs At MRSt tS IR e Gse
arrangefeesmangrinshidaentalitiescebewhatT hehfaatexesianid advantagestef thedatdsemteitivention will

become apparent from the following description oﬁ‘tfhe invention that refers to the accompanying
TS PR (36 FOE Qe T AN AT P e e T vt a
prefemied embedinant; 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 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.

[0004f] In a sixth aspect, there is provided 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; 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.

[0005]  Accordingly, a system and method are defined for modifying functionality of a printer
that is provided with firmware for controlling printing operations. First programming code is
developed that, when executed on a computer readable medium, interfaces with the printer’s
firmware and modifies the functionality of the printer. The first programming code is written in
a first programming language, such as the LUA programming language, and the firmware 1s
written in a second programming language other than the first programming language.

Thereafter, the first programming code is executed on the computer readable medium, and the



[0011]Fig. 2 illustrates the functional elements of an example information processor shown in Fig. 1;
[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 prefen%ﬁ embodiment; [0014]Fig. 5 illustrates an example
data field size indicating respective horizontal and vertical positions and defined for data field to be
providﬁﬁoﬁmmlapeif (PR 1plntgr Gsiltistidias matlﬁamﬁmanmﬁl&labebmmleﬂl’symd@bedlmﬁxﬂgtagqgrinter

and defined using APIs and repre color opti n accordance with a preferred

embotH At et B SH BTG lgﬁﬁjgf?g%ag%ilsnﬁlﬁ erPnoerllfa 0 c%sfl alﬁ%ef%rreﬁ ‘embodiment that
[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 (API).

[0607]  Preferably, a label and tag printer is equipped with the LUA virtoal 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




includes a plurality of electronic memory formats. -4.. DESCRIPTION OF EMBODIMENTS [0017]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 update, change or otherwise alter firmware
source code PRWIUENHA the label and tag printer, and without a need foPEXFBERERRS WaYelopment
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. [0018]In a
preferred embodiment, an interpreted script language is provided in combination with a label and tag
printer. A set of printer extensions formatted as printgr application programming interfaces ("APIs") are
provided to enable interaction and manipulation with printer firmware for custom and extended

functionality. 'ﬂ@(ﬁjls re preferably provided. for label and tag printers. In a preferred embodiment,
the interprete lgtingE %ﬁ%ﬁ%‘ﬂ@%@@%‘f&@ﬁ@ﬁﬁﬁﬁ’t@’fﬁeﬂa e D RERARHG S VRES the set of
printer APIs, fdpmxaimioleis geasetolygdeifatias, csiptin gnduguadaovaets, dideidelianddiag iproaters are
afforded improyge flexibili ] ssibility via.software commands ysed.by the label and tag printer
to perform various tﬁs. gg%?gg EIF%% %ﬁ%%nrﬁﬁ?]%ﬂlgr{ %%ﬁ%ﬁ}?%epsrfn?e‘?% %%%%feﬁf&&; are no longer

required to chafAaBgshed haareseppinveatiotimifacone annarcaioos tedelewinddesiopticent tools
typically requirgrifeh:ehaneing.pr-RRAIYIRGIBSIBRE) RN RgREUNIEL AiliMware source code. As

described in greater detail below, the APIs provided in connection with the teachings herein support

various functgiafy, sus 15 18RS BBLARIETGYRR%S5, speys providng variabe font and
formats of print rendering; accessing printer file Systems, priter configurations and Various other
functions relatBEFfgmebensetingstprinting.

[0011]  Fig. 2 illustrates the functional elements of an example information processor

shown in Fig. 1;

[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.



[0020]Thus, the present invention provides a plurality of printing solutions without a need for firmware
source code modifications or expensive embedded systems including, -5 - for example, software
development tools for modifying predefined proprietary control and printer firmware. [0021]Referring
now to the drPEQAGHIGAYES, in which like reference numerals represent lik€ETERTEARESEES 1 illustrates
an example hardware arrangement, in accordance with an embodiment of the present invention, for
providing and installing 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 arftintegrated development programming
environment ("IDE"), such as to develop applications in the LUA programming language, as known to

those skilled |@%ﬁ%ﬁﬁrﬁ%:gg 5@?5@?05 %02 preferably includes all databases necessary to
support the p : , ntemplated that information processor 102 can access
any required database via communication network 106 or any other communication network to which

information prit¥ddor 1o25smagepes Ftiplatoassings fhsreltionaratworkinBefisep retaratyided global public
communicatiomasinwoRdsHetastasbiaRaib b ERARAIBRIE: AL ARRANERNRT L (WAN), local area

network (LANL,Ean intra(g]cgt or, other r}etvvork that enahles computing devices and per_lpher’al devices to
communicate. 100221 IA 4 praterred SMBBEIRMERT M RTatiiibrdtidhe febeband fagpinSmputer
readable medamshwidvives thet fregapaiviedefdepuiing antt.rabeiint s taaeropsaemenunication

network 106, 5 DBip GAIE.CRPRYIEITIT B\ COBUIEESREESONAL GampUEIS, aplop computers,

. A e
personal digital assistants (PDA), céllular telephones and Internet access Icessuch'as Web TV. In
addition, inforARRIGAISRS USRS PODiST & RsPRTATARTy EefISsEdanemRgeb browser software, such as
MICROSOFT INTERNET EXPLORER, MOZILLA FIREFOX, or the like. Information processors 102
are coupled td¥5#imunicaticriemet corbodBéufs myisteypaaiweritatanparyeis pieatids networking

technology. combination with a label and tag printer. A set of printer extensions formatted as printer
application programming interfaces (“APIs™) are provided to enable interaction and
manipulation with printer firmware for custom and extended functionality. The APIs are

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

seripting 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
{lexibility 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 priﬁter file systems, printer configurations and various other functions related

to label and tag printing,

[6020]  Thus, the present invention provides a plurality of printing solutions without a

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



- 6 - and tag printer 108 may be provided with keyboard 110 and display 112 to enable input and
output functionality with label and tag printer 108 in the absence of or in conjunction with information
processor 102. 0024éFi . 2 illustrates the functional elements of an example information processor
102, and incRide€'é 0iﬁgp"more central processing units (CPU) 202 used tbtexBit8 48fHare code and
control the operation of information processor 102. Other elements include read-only memory (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, GB-ROM or DVD for storing program code
databases and application data, one or more input devices 212 such as a keyboard, mouse, track ball,
microphone afer gxetiRls, sefthardidptalpment Fanithfor nowi fyimgpretefifeh ptigmztelemantd 202-214 may
be suitably Cogﬂgfgfﬁ@epﬁgﬁ%gged 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 irib@ﬁ'ng_lilé%g%’fig%:ﬁoﬁﬂ '

%g gle stforaI%e dev1§s 0 may be Ioc:ated1 at a site which is
) O rawill 1PUIES, I Whtc e e 8\1/‘61‘106 MIINErais

remote from the re aining elements of INTormatior pracessor , and may SVehde connected to
CPU 202 acrospigerninhiiinidlaisntadiigol ikl nesaidaanaeond aitendwoes 208ngafoamation processor 102

preferably inclydagia.Reman-eaiBRaL i EY HIcRRl SIS [.PIRVR I & SReSFRY databases,

forums, and other community services as well as acting as a web server for communicating hypertext
markup langudGBRFAPRA SR A SRR ST A SRR B RSO AR PP ERTRBRISRERRS 102 are
arranged with mowpkexis: farctemplegdindty sixmnedn Fig. Inshitableior dheexpesied, operating
environment of information or 2. The CPU(s) 202, network interface(s) 208 and memory and
storage devicé%%%gggfté%{gg t%%iéiﬁfr)g t “”’a‘%"SE‘SS‘Eﬂ’é% %I%e]%f ?‘l%eéetvc{)g a ‘é’gﬁ? r%rg’g%atrg%ﬁlﬁected
demand. [00265YHensele BIERE savkatitrdiydaplanpliinasingsskiledlil Aheremtaofoimititrp soemuter

executable cogeididtn 30iwasakERR iMBlamenthaiibslivns deseipelREMNHSIg LY or more of a

combination of popular computer programming languages and - 7 - developing environments
including, but ﬁ%?ﬁ?ﬂ?ﬁé&?&%{i A? Eyp@rmﬁpggg? ’Ven%on. However, it is contemplated that

information 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 fo communicate.

[10022]  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 sofiware, sach 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 Iabels and tags of data received from information processors 102, Label



JAVA, HTML, XML, ACTIVE SERVER PAGES, JAVA server pages, servlets, MYSQL and PHP.
[0027]Although the present invention is described by way of example herein and in terms of a
web-based system using web browsers and a web site server (e.g., information processor 102),
system 100 ¥ A3t 0 such a configuration. It is contemplated that sYS#eMH28F8%3franged 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 a local area network protocol such as the Internet Packet Exchange
(IPX), dial-up, third-party, private network or a valugsadded network (VAN). [0028]lt is further
contemplated that any suitable operating system can be used on information processor 102, for
example, DO Sni\i RS (B xn Al B POVIASOGitVKREW H O 8ndVERHHE WS N EpdMNDOVWS 2000,
WINDOWS M ; ) =1 I IX, LINUX,
PALM 05, PORKL B e e e o o < s B pocimen
label and tag SfifkEHADBEBINCLES19S He developed in the LUA programming language. In accordance
with a preferred embodiment, a LUA interpreter is included that is operable to process LUA

programming Bta_zé]nerﬂ:g@d:}\lrid&dtm ﬂm@mﬁ%ﬂﬂmﬂmbﬁaﬂmh@hi@ﬁe@%lw@@mwng
languages, LUA;S, a;SEHRH00 angUAgE: @Qﬂr{?&@c@%ﬁﬁ% Bﬁ%@g@%@'ﬂﬂz‘ﬂg Qeddplike typical label

and tag printers that receive SBPL comman r otherpre commands to cause the label and

tag printer to eRE¥HHE Sulicis faRERbRSIRYSioHeE SeRmRGeRtBrCRMSc ienf3prslematss that are

extensions to thedde'Adanguagetoal (RIOND08S, withdhesritendinmvwaraanctaabds intageeted by the
LUA interpreter. Thig .ena'PIes %r%re ?dvanped nd complex %gggcatio s to be develflo ed such as via
function calls. FHSIIETECE, /R ST aRn A Pt h A L R T Bh S PR S PS Y% ming
language, a pertics mammmi@gmm &Gﬁ@ldﬁi@@ﬁw smh}aemdifm @Qﬁb@@d - 8 - to prior
artlabel and g piajere{BakAAvieRAINANG eyailc pluheih I3ReRIRLmYATe applications in
order to implement a single change. [0030]Another benefit of the present invention is that applications
developed in tfpplication 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.

[6025]  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



LUA programming language and implemented in label and tag printer 108 APIs are more compact and
execute significantly faster. This is because prior art label and tag printers require more software
instructions in order to implement various functions that otherwise are accomplished by APIs of the
present inveMtOAEAYET, the LUA interpreter interfaces with the APIs of X&&/Bra¥&ressdention
efficiently, such as by taking advantage of function calls, variable declarations or the like, and code
utilization is significantly improved over prior art label and tag printers, as a function of fewer memory
requirements. [0031] Another advantage of the LUA printer APIs of the present invention over prior art
label and tag printers is an ability to access print furittions 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 interfate"GipiiE sTuEsIaistig piint LTS filmitd tothdi Aot fots thEsprirests, 108 printing
functionality. Ty s arTMIRIAVEMECOVErSIIOVER! SYBieg)FARal tequire.Jor exRmRle. a generation of
SBPL comma 'natlcl-;\ with an existing control language, thereby increasing steps and
overhead associated with modifying printer functionality. 100321Moreover, since the AN of the present
invention interface via a LUA interpreter, the size limitations associated with the application are

virtually elimin @ it ‘difee sl istrspsent inesnigmivfesmibauiremafiepasichoreia patticular label and
tag printer 108erkRisfis AEbIBIREAOMEALOME MRIEGraH:ROA RN BRI IRICL that Dave.farexample,

limitations on the numher.of lines ode that.can be installed and_do not support dynamic memory
allocation. APs of the %ﬁré)égﬂ%?mgéﬁésnn%%’éﬁ% 8 F‘é’%&‘?ﬁﬁf&ﬁ%ﬁ&ﬁﬂn ]éé?lg"&g&@d’féﬁi High level
programming $aFiguaidid femctrgedityctstoh lalsst efebeingrinteno8ycGiganhdgrasoligicianoytpat increases

the amount ofGipRIRTING FHGRISTRAIEAIPt SRITIEHT otonaliy - 9. 0033lAnother benefi

of the present invention is that development tools, suc O or other

integrated devaldBATENEEcHRABHR e Browarc WRIDRWS vgwercimplstpiheriodaractdA. Application
development fetwesppativeatie Mda&&ﬂﬁt%&k&@@ﬁ&lﬁﬂgﬁ@ﬁ{ﬁﬁw%ﬁHﬂﬁi\iﬁil&?eﬁﬁﬂﬁéo are familiar
with or comfoq%%%%/trhac‘lreﬁglo&)&gg ]?e(%{tvg&r%ﬁ@ﬁcations in visual integrated development

itorthe pre

environments. nother bene ht invention is that LUA applications can be run on
computers haviniﬁa LUA virtual machine that simulates printer operations. The user can test

developed LUR%AblicAtisiurtisrasipmlpies it esoiiiarimeneptEnaisistenalling bhaspplications on
printers, whiclnfreciide sraceeed 102265t ahgneBIESIETRIRIANS t.Legiiis ¢4 @pplications. [0035]In
a preferred AR o8 RIHIALBRE RACRERAS 4008 WANBAWY SR, winmows cE,

WINDOWS POCKET PC, WINDOWS XP, MAC OS, UNIX, LINUX, PALM OS,

POCKET PC and any other suitable operating system.

[6629]  Ina preferred embodiment, label and tag printer 108 applications are
developed in the LUA programming fanguage. 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



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 setiRg81% &% arious local settings may be stored on a particuldi*ddfpiErREEtem'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-&cordance with a preferred embodiment is now
provided. [0037]Preferably, programming function calls and an ability to declare, address and pass
values to andidrpriopnodpbehmittgefarictioniatizequiiablesnslgamyoraiosd e respedifsiementation in an

example em%@g@%&[g@{&g% N Rpieadinctiaps WiWga 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 in d, anp error.code.is. = 10 - returned.that represent glﬂqh%rror, the
symptom of tiﬁggﬁor, &%Dr}éesrlh nc?fltthog %lﬁ F?Sg#{cj)lt'llreern tsl?ﬁlté %ﬁn%rﬁ%%%%%gg%%r, function names
and variable haMagsoguoinuss biegeatond iepkapraicdsriabel anddsg gande;, Hivdheames or the like,

are preferably,nat displayed.readily toressaaad may;beLisklayed 4t inastaatialivikidsen or
completely hidden from view. [0038]Preferably, security implementations are suppqrted, by the
teachings heﬁ@ﬁﬁ‘fﬁ&ﬁ&ﬁ@%@%ﬁﬁ@%‘&tﬂfﬂ%tﬁéﬁ@%%\?’é‘rm% H%S%“’ rization and

g_ranted_ accea&r&ghﬂ&p@j@eﬁfaymmwlﬁ&mke_mﬁménﬁ@tommhﬂuﬁf_}uEatedlataaipne or more data
directories, of to create, iemoXe, ot oler mody data digsiories. dale.lisp Qe ligga3o)Another

i €

feature supponted by APIS s an nterface rendering. As use Fein, _ _
of function calls, variable declarations or the like, and code utilization is significantly
improved over prior art label and tag printers, as a function of fewer memory

requirements.

[0031]  Another advantage of the LUA printer APIs of the present invention over prior
art label and tag printers is an ability 1o 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 fanctionality.



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.}‘i@%?fg%?(ﬁércode and graphic objects) rendered via APIs a%ﬁr%)\%@g@é(’é?@., 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 poskible 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 furéctioE)alitg itnt cgse a user desires a partial
or otherwise A8 hplefereibadersit e PIsTRbEE T W' HiRtds SIPRTEREr Otk fABRand tag printer
108. [0041]InacR esbpdinsuLEng T o pdiatinkgeates pectivenpos tioirafmenéndered object, such
as a text ﬁeld(“ﬁ%r%?)da%b%ggﬁgic %o ﬂimr9 e or the like; | ;gewﬁ%ﬁcgéf & BQJ&&S}I@L?M a vertipal pos:i'gion
parameter (eXd., L BRa RBPY Erhe parameter values preferably define an anchor point position
for an object rispeatbechifhoband drgPusterc! Bhdp anyestirast erfor arpRee Ve Bril8YCCESSY is
defined. Alterpatively, fHRa3.AMPRS dfpRLREZRAIY Splicsiiieeniananpaemaemeter (e.., "EPARAM")
is defined. [0042]In addition to parameters defined for positioning, the present invention supports

" magnificatiorf6TOPFEE YU RS Barcode or an image. For example, horizontal and vertical
magnification parameters (e.g., "hMag" and "vMag") are defined for horizontal and vertical pixel
magnification[663t (eApoteenbarsfiead the ppsontistyeisre et Ly aenleatieedsPsf b A%ontal and

vertical magnifigafionaf Athe RIECA [0 Fiseidnis tHabloekidiagpamdictusiratasassociated APIs 302
provided in accordance with a preferred embodiment to.interfgg\%n Vf/(i)taléilabel (P“ er 108

dt int
firmware. As SEbIRSIPRES Y KBS EAHROT SORRY SR APARIL LS Teteiie %%"lnlt%srtfa)ﬁ&%&é?, read) signals
from keyboargpplihitegsatethiwith e mrcdudes printdrid @8uslitconetitetlye kayisuoiatiPhg04 operates
to read and irﬁg{grgt ;f%;”alﬁs from an external keyboard or other input device 212 not directly coupled
to label and tag prlr?l%r 8%.8Display API1 306 operates to write a wide variety of textual and graphical

toxtual and gIlAal ARG RO &AL, AL B ARG 108,
Preferably, dispichs ApRr@306isupparts ehaindadstedtioentfdonts smgledabihgnt/parigeckple, for many
different Writt%? EIL RAVSRGRereot. Tn 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



[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, indiMtRiIA1 9% Graphics, formatted dates, and counter values. PAtEPABREEEY 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 definigion or input from a file or WO
2010/050037PCT/JP2008/069839 - 12 - communication interface via printer rendering APl 308. Other

features inclugesisapeat feraelasthblexcelof titputrofittaysfterd efithegrocdior mfwnef Bremore of the
above-described field 2
otg

14 gbiccta, MAIEUSRANS ALIGIE RHBIGH R ALISE] Commapgs-ars fseuable as a

function of erﬁforréroldm at to outp or printe els and tags Preferably, a

user-selectabie pphtrddoatilecomes| femgralissuisksr Do by eiibedigetis gabrbhs.
[0045]Furthermg{lgiﬂgygm@@hy’sgeﬂlg%@Eﬁ{@fﬁ@)ﬁ@ﬂ?@ﬁﬁg@hﬁﬁ@@@ﬁ%ﬁi&lgﬁﬁmﬁm, delete, read and

write to files that are located in one or more of label and tag printer's 108 read only memory file
system, rand&ﬁﬁ“ﬂt"é@lé@mmﬂ’ée%stem, flash memory file system, or external memory sources,
such as compact flash memory cards, secure digital memory cards, USB memory devices, or the like.
Providing a u$e#3®ith Fretesabiy, dearie dsripmeatiliengyae sreremeddy hedrrslingiastiPand external

sources aSSOﬁl@i@ﬂr}%j%ﬂ%Eﬁhﬁ@rbaﬁiﬁﬂgt@ér%@@ﬁwﬁiﬁmﬁﬁ ierersestiexibiityrfaidisers to control
and manipulate label and ta gsrinter 08 o eratior%I Examples of vario%gf ncggtgalit (g)referably

provided in caRPUEHBFEGIRASHE & RRSIATRBIANY Y E TR AN SRR BB A SR 88 b Rters 108 file
system, deterniinedantdiescioritaiationsredia dirsotony, otavigetify tota geatiotitar ditebloryrcreate a new
directory, cop%glﬁ?e 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 Ide?&gilsg?tlonA%ot Feerfeamre 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 fea_ture
makes it possible to develop a 1abel 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

label via label and tag printer 108.

[0641] 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



API 312 that supports read and write access to a RF1D chip/inlay provided with label and tag printer
108. Additionally, real time clock APl 314 enables a user to define and read date and time data to and
from label and tag printer 108. Configuration APl 316 supports user-defined printer-specific
parameters. FOBXUMYIE configuration API 316 enables a user to define HomTHfXE81 parameters
associated with print speed, quality, date and time functions, local languages, menu control or the like.
Configuration API 316 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-Hiawing specialized software and - 13 - skills.
Additionally, communication API 318 preferably controls communication with external 1/O interface
devices. A pluvalitss pffenabiyuleibationapebtscolistandistafdnrd Sbirsts dp gaidd onanddifes for example,

RS232, RS485/33824, LSt LN AN, andhexieranllaitabol el dnlorissafdOs IPther APIs 302

shown in Fig. 3 include device API 320 that is operable to control deviges in the printer, printer status
API 322 that i§¥5&ranlasts RSbBIIRFLY Sed< BTAIBL ST EIER SRren tinerAnd pardefisi 324 that is

operable to parse commands and/or files, such as XML commands and/or XML files that have been
sent to label afé@42ly printsditos iOpeensirsat: e Xvposiioningnths Beasdseiveiwated and used to

control output gravided bysabehang Jagdaninten 208 HI0dR1N Addition teaeyirgAP! 320, printer status
API 322, and gar_ser AP1'324, APIs 302 preferably include paper hand‘lgg API”&'26 IS %rlgvided to
rJFhIFé'e

support a vari e ERERED, test feed or

BriEp A SR AR MRty RSP ERIER SRS pritY ASe 4™
the like, for onferdiogipihalind ettabe kand tagnsizesioddditotaly fsouns AP 1328 islsttown that provides
audio controls, such as for a beeper, buzzer.or r sound evic%jnjt l%el nd_ ta printer 108.
Moreover, seﬁggﬁeifﬁ?ségs@ﬁgtlg ?g\/\ﬁgét Yat is%%grr%%l%ni%é%g}gg?ﬁ?orlrcnaa%or? ﬁaci)ln?ég%'sor devices, such
as a label gap sensor and label mark sensor, that are provided with label and taé; rinter 108, and

operable to dd¥Hilne VAidus LB RefAeag titdUtirers aenigest Al Orade®,. when an end of
a ribbon is reagheslizachwithepricead «itmdibehon fftbdaciswtnabtreat rechrintari@embodiment,

API 33 tes t it i ' inati : t diti
oo, Ot s S R e

events that octaf ikl Be kaxppridte oS e sanidtp A prdag miatds GerAbrsnsipditorm bit
manipulation gfedsiaesrenespeteantaanhanaing ARl336Mahis-ensipkietehpadle errors that

ke, 00461 T BT AEE5F A A T L GO ACR T iy D ABiae - o
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 fo 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 incladable in a field definition or input from a file or



are developed, for example, in the LUA programming language or in the C programming WO
2010/050037PCT/JP2008/069839 - 14 - language, and implemented in label and tag printer 108

without a need for interpreter accessing print functions via an existing control Ian(%ua%%, such as SBPL
or ZPL. In adttidH %8 W&’ aPis 302 illustrated in Fig. 3, various other miscellAReouy Kmctions are
envisioned herein to be implemented in accordance with one or more embodiments. For example,
functionality is supported for cloning a table and/or meta tables for rapid and ease of development.
Other examples include functionality for determining an error code value as a function of a turned error
string value (e.g., "err2str()"), functionality for sawingtables in a one or more of a plurality of formats
(e.g., XML, LUA or other), functionality for loading a table provided a plurality of formats, and support
for multiple vesttemaicaspokerfienveagoteformieins A poAhe. faose) sl ERSHes an example

label 400 pri%?bge Jahel anpiag.PHRiehs A8 cdafingd usipaARS BQR.anek e isted-in accordance with
a preferred embodiment. As shown in Fig. 4, anchor points 402 f%re d%fined (I{IS Ehe?zé{,ﬁ@r leftmost (e.g.,
defined via hﬂﬁ&‘dlhﬁhﬂ?ﬁﬂé’éﬁﬁﬁab’{@r%‘f%Qf‘%ﬂﬂrﬁ%rﬁﬁﬁlﬁt%tfe?&u%eficfafg%ﬁn &t ‘on 1abel 400,
notwithstandipg, edesnsGiiie eienaion 3nspbsitio nuufthelplintepiwxdlabelatndAigs shown in Fig. 4 is
paper feed direction 404 of label 400 as it is pyi i ' La-addition to textual
data printed 6f° 8’6%}3’46 ,S%r%% T gléteqﬂé? t%%%%?jﬁ%ﬁﬁﬁ@%ﬁﬁﬁ%& (\%?é%?llr?t rendering AP
308. [0051]FignéeitasthBle®&n 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 leftmogbequner pidiaia filelsy506 ARl Fidrizgmetirabis pertided posidbles: fesettie $8¥fer rightmost
position 504, Moreover. data, erinialian funciien 59% (,0n it B icalEs errelsve orentaton

of data field ST outputon la . [0052]Fig. 6 illustrates another example label 600 printed
by label and tagdpriitena@@y file system, random access memory file system, flash memory file

system, 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 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 AP1316 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 API3161s
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



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 - 15 - herein, the LUA API is an interface that
operates in (‘f%‘ﬁﬁ?ﬁ?fﬂ%%’%ith a label and tag printer's 108 firmware and thgcﬁﬁ]xzi%?ﬁ?ﬁ%r by
implementing APIs via the LUA interpreter, customers can create LUA application programs that
implement preferred printing operations. [0053]Referring now to Fig. 7, in a preferred embodiment
label and tag printer 108 is provided with two types of memory: flash memory 702 and synchronous
dynamic random access memory (SDRAM) 704, Hash memory 702 (preferably used in lieu of ROM)
stores, among other suitable data, label and tag printer's 108 boot code, base firmware (e.g., drivers,
barcode formats.ox dagibiellyl tohARlandrtPLRIA pisfgeabivaenires AIEBHRHSTES , the boot code

stored in flasp, ey 70, QRARIES. A 118116 BrlRiSuHRG RaphyRTIOaRsSidua feferred

tag printer's 108 baSe firmware and L Pl ig,stored in flash memory 702
in a compresserbferhiacl BB ) S AEERARG HerRor sphtein Hé?%n%%‘%%%%ﬂ%or to the
label and tag,gg{%@ggg%itg@%iwﬁ@%gs, 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, L | ang L YA ineAre Rialerablyistored indiashismpagsi 12 in compressed
format. Afteﬂ@éﬁoo@%&é&sﬁgﬁﬁﬁ%‘a@g %rUA APl _and LUA virtgrl m;ch%%ar%ayuréco pressed
and provided@@hﬁﬂmsﬁom%@%ﬂﬁ%Pé@%é%é%%\f}lﬁtﬂﬁf’é’g’f? © RBRARG' TG printer's 108 base
firmware, drig@rﬁﬁ}g@f gpg@%g@miﬁa@gh&qumpmsenhhn‘ﬁg@dnaﬁfetcamsgmm@é} as appropriate,
are temporarily stored for opergtion in SDRAM 704 With, FifBe1thgaLUA virtual
machine pre?éf’é‘ﬂﬂ@ﬁﬁeﬁ‘%@ : commat sancZ’or Xm i st'ﬁat ﬁat%%gf&?sgﬁ tHabe

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

output provided by label and tag printer 108.

[0048]  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 AP 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 AP 330
operates to emit a wamning when a determination of one or more of these conditions
oceurs. Other APIs 302 shown in Fig. 3 include event API 332 that receives and handles
yarious 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, 2 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



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 SGFEYHBBRAM 704 for operation. This embodiment is pref&ffEIRPSital prior art

systems and method because SDRAM - 16 - 704 operates faster and more efficiently than flash
memory 702, and SDRAM 704 can purge uncompressed data and instructions after printer operations
are complete. [0056]With reference to Figs. 9 and 10, during printing operations, the LUA APIs
provided in connection with the teachings herein gperate 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 labelanshtennprinien:08 Refanabiy et A08 tdthprinteecidBrdalsmseiéive instructions
(e.g., via a LUA API) and/or data from a plurality of | b defined via the LUA
API. For exdiffsfé! &3“68%}}8“8855‘83%%ggf#?&e%%dgt%% a%%%%%%%ﬁlg?ﬁﬁgféve& via any suitable
input port, inalditiegtinpaiRividesilleerasehintiadatirporleneiisHanterinssBs 8F the like. [0057]

Thus as desgribad and claimed herain,ang shawsiaibsmacconpaninrgtiatingsisiufietionality
provided by fabel and tag printer 108 is preferapl _enhalg ed odifi{ed( %iea%greg riagé%éunction of APIs
302 that inteftase\RiflnsHARSHE 1D 8 RRAITA/S R ‘%%f?ci? AL GaAaAbiSh y define

S are pre using a high
Ie\éel gro?ra%@dwm&tsmaﬁmmﬁmﬁmg@mﬁm' gliarfgudejerntiinaisp p‘@él@ﬂﬂﬁ? a need for
individuals to he proficient in a.particular pri [ Ik rggming language, or
to have acce@%agapg%%r#gfla% %%eu\grel‘fégrrrrgel‘n%% I t%gr%té .ﬁ/%%ﬁtfﬁé !ﬁllf?%%{v)gfg& Accordingly, a printer
is enabled fosasipgliebisoin devielopmerstol B ESHIdaral{tetapPitatidts USSR printer's proprietary
interpreted lagguageriPRIFHAIREUIRHBSBIREAN HMETEOST BriRas badypdrshowsliplelation to

particular embodiments thereof, man)ésgther variaaons arggl modifications and other uses will become
apparent to tHESEsKifATkTHE A N BRIE BN UREPEIG e, that the present invention be limited not by

the specific disclosure herein. - 17 - _ .
[0050]  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 AP 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 Iabel 600 at respective positions 608. Thus, as shown and described



1. 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, wher&f %W@’?ﬁg%ﬁrogramming code is written in a first programmiﬁ&TéWﬁ?Pgﬁ‘ggﬁ??d further
wherein the firmware is written in a second programming language other than the first programming

language; executing the first programming code on the computer readable medium 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 g¢ode 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,printeE 1.UA 36T heamiatbaaco tietaipedion hereiiutvedirsrifradebshAtthiifanguage is a
scripting language. 4. The metho claim 3. whereinsthe. seriptingdapayagers LIJA. 5. The
method of cPAIRFYS Weftigﬁwwt 18 %@e%ﬁﬁ%%ﬂ%@p%ﬁst_ p?rég?ammingl%od further comprises interpreting
the first progrespraing cetemsadn camaitimparieria progugsiiyd DESPLTAHT L, wherein the first

pro_grammin &gdeég&lﬂg}%_ at least one application prqgra_mming in_terface, 7. The method of
claim 6, whérein the'at least one application programming interface includes one or more of a
keyboard ap{%l(i}gg]tionlgg%gén nrg\i{r] %iﬁ‘}g.”ﬁ%? a%referred embodiment label and tag printer 108 is

provided with two types of memory: flash memory 702 and synchronous dynamic

random access memory (SDRAM) 704. Flash memory 702 (preferably used in lieu of

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. Ina preferred embodiment, the label and tag printer’s

108 base firmware and LUA AP 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 AP1 and LUA
virtual machine are preferably 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.

[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



- 18 - 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 OhAtiRYESn application programming interface, a device a’bﬁﬁ@g /%Gr%?@?amming
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 handlingjgpplication programming interface and an error
handling application programming interface. 8. The method of claim 1, wherein the first
programming,£gs isdeaiebiaOn @ Cemgtiingtbieyitatotivendtyatd ZhendrHag:\ M 7@ 9e method of claim

I, wherein the first programming code. is developed in an.integrated devel nt environment. 10. A
system for PIBEMHG PPITEET 3%&%‘5@%&5“&%@ 1zé,si/&:;,eriglr}?rt:ompril:}‘sing: a printer having the printer

functionality; firmware written in a first programming language and provi Wit the printer that,
when execu@b@n tH¥igrirerenss 16 Si€hrirhd glﬁ??fé?t%g ?%r%xiapl%gg?gﬁ%% code written in a

second programaeig Rnsstaes Athemhihenciie ist@rogramteninghahdimyitaponegbidgtable on a

computer readable mediym, wherejn the first ' - es, commaadsdemodify the
printer functfBAaR f%fﬁd"ghc%ﬁl‘? ﬁ??rt%gélz%rwgwm‘cm&% g HaBREst

e medium on which the first pro‘%’r ?Ting code is
executed; objatieheinswhed thérfilsiroof thalabshaed e exeisitor tHETED gﬁ &rf€adable medium,
the first program g0 Gde,At ARy (alfaseDunoN ) helfunidiofakbaol téiprinter, and

the

futher whereh the frmware i3 not mogfied P PISKASHY2% BE 3L RN @IgRY code with the

scanned, typed or otherwise provided and received via any suitable input port, including

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

[80571  Thus as described and claimed herein, and shown in the accompanying
drawings, functionality provided by label and tag printer 108 is preferably enbanced,
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 0
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.



-19-1 1. The system of claim 10, wherein the printer is a label and tag printer. 12. The system of
claim 10, wherein the second programming language is a scripting language. 13. The system of
claim 12, wherein the scripting language is LUA. 14. The system of claim 13, wherein the
executing of%zﬁ@fﬂﬁ?&framming code further comprises interpreting thePﬁ:ryt]B%%‘gf%ﬁf‘?ﬁng codein a
LUA virtual machine. 15. The system of claim 10, 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 interfgge, a print rendering application programming
interface, a %e y%zin%gcation programming interface, a radio frequency identification application
programming intefface;*a real time clock application programming interface, a configuration application
programming interface, a communication application programming interface, a device application

programming interfage, %ﬁﬁ%}%@a%&@tﬂé&%@ﬁ%&{%ﬁmmﬁa&%@r&%&@&&éh’%@@rsing application
programmingé%tlerfac , a pap?r_ handling programming interface, a sound application programming
interface, a s W&%%’ﬁ@gﬂgﬂ LR SRR RRFTAOHSAES B8 SPRBFESfion programming interface, an

event application prégrelnpininfirintestaemndryichdnttizngsappksatinedung wmpming iederbace and an error
programming ol AV BHRES semuide RO R S v
comprising aviisigdr e digevempriaieeadh Shwiétarfér d8ws pisergrinirbmsrugeandning code.
further wherein the firmware is written in a second programming language other than the
first programming language;
executing the first programming code on the computer readable medium and
in{erfacing 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.
2. The method of claim 1, wherein the printer is a label and tag printer.

3. The method of ciaim 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



19. 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 molgjgj'rg&gagg%a%gonality of the

printer, wherdin the fire 3'|grogramming 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 and the firmware in a compressed format on a first
memory provided in the printer; =compressing the compressed first programming code and the
firmware into a second memory provided with the yginter when booting up the printer; executing the
first programming code and the firmware on the second memory

display application programming interface, a print rendering application programming

interface, a file System application programming interface, a radio frequency
identification application progrdmming interface, a real time clock application
programming interface, a configuration application programming interface, a
communication application programming interface, a device application programming
interface, = printer status application programming interface, an XML parsing application
programming interface, a paper handling programming interface, a sound application
programming interface, a sensor application programuming interface, an event application
programming interface, an event application programming interface, a bit handling
application programming interface and an error handling application programming

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 fdr 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 incindes 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.



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 tf}e,fir‘wware is not modified by the interfacing. ZOP & {}Q&% %Bclaim 19,
wherein the ?ﬁ‘é’t%ﬁ%?y is a flash memory. 21. The method of claim 19, W erelnif e 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; -21 -
- 19-

11. The system of claim 10, wherein the printer is a label and tag printer.

12. The sysiem of claim 10, wherein the second programming language is a

scripting language.
13. The system of claim 12, wherein the scripting language is LUA.

14. 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.

15. The system of claim 10, 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 inciudes 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
programining 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, whersin the first programming code is writien

without 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
programminygo@é%{ﬁ?)ﬂ?ﬁe firmware is stored as compressed format; and’ CT’E@gﬂgﬁé%emory on
which the first programming code and the firmware is executed,; wherein when the printer boots up,
the compressed first programming code and the firmware in the first memory is uncompressed into the
second memory; wherein when the first programming code and the firmware executes on the
second memory, the first programming code andde 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 memary is §%§M-ed deveopthdaethod for modifying
functionality of a p}ﬁ'lteFﬂ?aﬁygeb?oﬁgggnvjﬁh%@mg?@ﬁorScogfﬁrolIing printing operations, the method

comprising: envixdevelaingdirsioprogtaninsimgoeraenig c9fen 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 programmi -%Japﬁ?u? %&H& fyr%%%’d‘évcfk%[ﬁf“ the firmware is
written in a second BrogantitiaRATEES gﬂ%ﬁ[‘ Rl 8F B gramnting language;  storing the
first progranyning.cofe Qi merasopsavidedtin thelprintemmeiewiting the first programming code
and the fimware of 116 Second Tiemonk AR oleHaC fh el ar0a PG CRdgMEN the firmware
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 writien 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 firrrware 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.

20. 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;



-22 - modifying the functionality of the printer as a function of the executing of the first :
progframming code and the interfacing with the firmware, wherein the firmware is not modified by the
interfacing. _ 26. A system for modifying printer functionality, the system comprising: a printer havin
the printer qu&i%(Hg{l'i@?” firmware written in a first prograr%ming I?':mgua}f;‘éT aﬁﬁg\??&ézﬂ 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; a first memory on which tig first programming code is stored, and a second
memory on which the first programming code and the firmware is executed,; wherein when the first
|tohrog]1c_ramming_ codffa@q:thgréﬁuh&@emewﬂ@s ore Hreosd gungremeniegjankee gestodgaiHiting code and
e firmware interface to modi > f ' iy0f ' rel Hanware |
modifed by T BT e O e A AR TS 5 1t
first programming code includes commands to modify the printer functionality;

a first memory on which the first programming code and the firmware is stored as
compressed format; and

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

wherein when the printer boots up, the compressed first programming code and
the firmware in the first memory is uncompressed into the second memory;

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 forther 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 2 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 p'r’mting operations, the method co'rﬁpriéing: '

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
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2.

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.

26. 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 pro gramming 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.



