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FIELD OF THE INVENTION

The present invention relates generally to a method and apparatus for printing bar
code labels and more specifically in one embodiment, to an XML (Extensible Mark-up
Language) printer that prints bar code labels based on an XML data stream using existing
ZPL-based (Zebra Programming Language) format template.

BACKGROUND

Printer systems for printing barcodes and for transmitting data to a barcode printer are
known. However, many such systems use proprietary methods of data encoding, and therefore
such methods cannot be used interchangeably with other barcode printers. Also, known data
encoding methods typically render the underlying data unreadable by humans. While this

presents no impediment to the computer systems, it may be burdensome to humans attempting



Barcode | abeling is used extensively in many facets of conmerce. In
particul ar, packages or nerchandi se shipped fromone destination to
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labeling. For example, large retailers, such as Wal-Mart, Inc., not only have the ability and

purchasing power to require that suppliers meet their compliance labeling demands, but may
also fine suppliers who fail to comply with the labeling requirements.

Further, such barcode labeling requirements may change at the whim of the entity
demanding compliance. Accordingly, the supplier must implement the new labeling
requirements and test the modified barcode to insure that it meets all specifications. This 1s
relatively inefficient and time consuming. It is also prone to errors, which may translate into
monetary fines.

A need exists to permit an enterprise resource planning system (ERP) to format its
data for transmission to a barcode printer system in XML, while additionally making use of
existing ZPL format templates that govern the layout of the label and/or by making use of a
pure XML format template that uses XSL (extensible stylesheet language) to govern the



Fig. 1 is a high-level hardware bl ock diagram of a specific enbodi mrent of a
printer systemaccording to the present invention; Fig. 2 is a high-Ievel
sof t war e Whaskswsagr am of a specific enbodi nent of a pri ntPem/ussysdsem Fig.
3 is a conbined high-level software bl ock diagram and data fl ow di agram of
a specific enbodinment of a printer system Fig. 4 is a high-level software
bl ock di agram of a specific enbodi nent of a bitmap/barcode rendering
engine; Fig. 5is a specific representation of a barcode |abel produced in

accor danggutbf fhe (B8l to B pfht@d. system of Figs. 1-4; Fig. 6 is a specific
exanpl e of an alternate enbodi nent of a}gri nter systemconfigured as a
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thing is intendegl. to %I so describe a plurality of such objects or things.
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is shown generally. In the enbodi nent of" Figs. 1-6, the native or natural
"| anguaggstemf the systemis XM, thus the printer system 10 nay be referred
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instruction Jag Sonppecfig repiabmhticnnaf a barcode label produced in accordance with the

printer system of Figs. 1-4;

Fig. 6 is a specific example of an alternate embodiment of a printer system configured
as a barcode rendering server,

Fig. 7 is a high-level software block diagram of a specific alternate embodiment of a
printer system;

Fig. 8 is a combined high-level software block diagram and data flow diagram of a
specific alternate embodiment of a printer system; and

Fig. 9 is a specific representation of a barcode label produced in accordance with the
printer system of Figs. 7-8.

DETAILED DESCRIPTION

In this written description, the use of the disjunctive is intended to include the
conjunctive. The use of definite or indefinite articles is not intended to indicate cardinality. In
particular, a reference to “the” object or thing or “an” object or “a” thing is intended to also
describe a plurality of such objects or things.

Referring now to Fig. 1, a specific embodiment of a high-level hardware block diagram



conputer, work station, single-chip conputer, distributed processor,
server, controller, mcro- controller, discrete |logic conputer and the

li ke, as woonsmemsin the art. For exanple, the processi ngcaasozss328 may be
an Intel Pentiun(r) mcroprocessor, x86 conpatible mcroprocessor, or
equi val ent device. A user interface 30 may be coupled to the conputer
system 12 and may include various input devices 36, such as swtches

sel ectabl e by the user and/or a keyboard. The user interface also nay
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avai |l abl e from Zebra Technol ogj es rporation of Vernon Hills, Lllipois,
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printers, 6M 105SL barcode printers, and others. Any suitable
bar code ihtatfade gisoi miyeinclodeysulteble setput deypec4d, Isych aswol G display, s CRI, viaricisude
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network, intranet, or other suitable network 43. The communication interface 42 may also be
connected to a public switched telephone network (PSTN) 46 or POTS (plain old telephone
system), which may facilitate communication via the Internet 44. Dedicated and remote
networks may also be employed. Any suitable commercially available communication device
or network may be used, as is known in the art.
The computer system 12 is further coupled to a printer system 50. The printer system
50 may include a media/paper control system 52, a printer driver 54 and a print head
mechanism 56. Any suitable printer capable of printing barcode labels may be used, which may
include various dot matrix, ink jet, laser and/or thermal printers. Of course, dot matrix printers

are usually of lower quality and require closer monitoring of the label output. Preferably, the

printer system 50 is a thermal transfer printer. Such suitable printers, for example, are



powerful, may control and handle the printer system 50 functions w thout
the need for a separate processing device. Geater detail concerning the
control oWoOtoh®s268 Nt - head may be found in U S. Patent NoPCHUBIR3643D
entitled "Thermal Transfer Printer Wth Controlled R bbon Feed," issued
Decenber 13, 1994, and owned by the owner of the present invention. U.S.
Patent No. 5,372,439 is hereby incorporated by reference in its entirety.
Preferably, the conputer system 12 and the printer system 50 are |ocated in
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software block diagram, while Fig. 3 illustrates a specific embodiment of a combined high-

level software block diagram and data flow diagram. The software described below may be
executed by the processor 28 of the computer system 12 of Fig. 1. Again, the processor 28
may perform functions common to both the computer system 12 and the printer system 50.
There may be one or more processors, which may function in concert or which may function
separately. It is not material to the scope of this invention whether the processing or
processing functions are performed by or in the computer system or by or in the printer
system.

The software blocks illustrated in Figs. 2-3 include an XML (extensible mark-up
language) processor 70 (also referred to as the “XML parser”), an XSLT (extensible
stylesheet language transformation) processor 74, an XSLFO (extensible stylesheet language



to print the barcode | abel, and provides the XML data that fornms the bar
code and other variable [abel or elenent fields to be printed. Such

vari abl e walslosfesel ds may i nclude, for exanple, any or alPlCTafSor/bes22
human-r eadabl e text and/or characters printed on the |abel. OF course, any
enterprise conputer systemmay be used, and this inventionis not limted
to use wth any specific type of enterprise conputer system Wen
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the barcode, again, are susceptible to errors, which in turn can |lead to
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the formatting requirenments and the form of the barcode | abel are all
def i ned CORISERNY XIVLETPTiSE FGIIARIET SYMRIEEIE Pe uprsy athihys inventigm is Rt (limited 9,888 and
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avall ablt}?e' X%/I?/Sglgtla data and the XML element name. The XML value data is the changeable data
or the data that is desired to be printed on the barcode label, such as the data “1122 Green
Street,” which may be part of the XML value data corresponding to, for example, a shipping
address. The XML element names are part of the XML language semantics where an arbitrary
label or element name may be selected to represent the XML value data, the use of which is
defined by the XML language. Typically, the element names appear between angled bracket
(“<element name>").
As described above, known barcode label systems often use proprietary software
encoding schemes. Additionally, such schemes are often prone to errors, and the underlying
value data is usually unreadable by a non-technical individual. In known systems, if an error

exists in the underlying value data sent from the enterprise system, or if the data is missing or

otherwise incorrect, the barcode printer will print what it is instructed to do, which of course,
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C++” available from the Apache Software Foundation. However, any suitable XML processor

may be used.

Similarly, several different commercially available XSLT processors 74 may be used
interchangeably or with little modification. For example, the following XSLT processors 74
may be used: “iXSLT” available from Infoteria Corporation, “MSXML3” available from
Microsoft Corporation, and “Libxslt” available from Gnome. However, any suitable XSLT
processor may be used.

Again, several different commercially available XSLFO processors 78 may be used
interchangeably or with little modification. For example, the following XSLFO processors 78
may be used: “XEP” available from RenderX Corporation, “XSL Formatter” available from
Antenna House Corporation, and “FOP” available from the Apache Software Foundation.
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formatting the underlying value data in accordance with, for example, font type, font size,
color, and the like. Next, the underlying value data is processed by the bitmap rendering
engine 80, which creates a bitmap 92 of the barcode label corresponding to the transformed
and formatted data. The bitmap rendering engine 80 may utilize an “instream foreign object”
residing in the stylesheet to direct creation of the bitmap. The bitmap 92 is then sent to the
printer driver 54 (Fig. 1) for subsequent printing of the barcode label by the barcode printer.

As described above, the schema functions to validate the entire input data stream 90,
in particular, the underlying value data, where errors may be typically found. In practice,
errors are often inadvertently introduced when changes are made to the form or content of the
bar code label.

The name and location of the schema document is contained in the XML input data



nodi fy the XSLT style sheet. Simlarly, if the underlying value data has
been added or deleted or otherwise qualified (i.e., a new acceptable
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or otherwise qualified (i.e., a new acceptable numerical range for a zip code), the compliance

demander may modify the schema. In this way, the supplier need only modify the output of its
ERP system 88 to ensure that it matches the modified XML input data stream 90. If only the
physical layout of the label has changed, the supplier does not need to make any modifications
at all.

For example, the compliance demander may now require that a nine digit zip code be
used rather than the original five digit zip code. Accordingly, the compliance demander will
modify the schema to require both a first and second zip code field, and the second field will
also be limited to numerical digits within a certain range, perhaps 0000-9999. The compliance
demander may also modify the stylesheet to accommodate that change. In response thereto,

the supplier must insert the added zip code field in its ERP system so that it appears in the



schema repository 82. In another enbodi nent, the schema obtained fromthe
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received by the XML processor 70, the corresponding schema may be retrieved from the
schema repository 82.

In another embodiment, the schema obtained from the schema repository 82 via the
network 42, 43 may be kept locally, and thus may temporarily reside in the memory subsystem
26 (Fig. 1), such as the hard disk 18 or database 22. In this way, if the same schema is used
for multiple XML input data streams 90 or for subsequent barcode label requests, the XML
processor 70 need not retrieve the same schema externally via the network 42, 44, but rather,
may retrieve that schema from the memory subsystem 26, which may be more efficient.
According to this embodiment, the compliance demander may change or modify the schema in
the external repository 82 at only certain times. For example, the compliance demander may

change the stylesheet only at 1:00 AM each day. Thus, the supplier need only update the
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stream 90 is validated, the data remains essentially "untouched."” The data
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V
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As described above, if an error exists in the XML input data stream 90, as determined
by application of the schema, an error message may be generated. If the XML input data
stream 90 is validated, the data remains essentially “untouched.” The data in the label value
node tree 100 is then processed by the XSLT processor 74 using the XSLT stylesheets.

The stylesheet documents are preferably obtained from the XSLT stylesheet repository
84. In one specific embodiment, the stylesheet repository 84 may be external to the XML
printer system 10 and the computer system 12, and may be accessed via the network, the
Internet, or via any suitable network 43, 44 to which the computer system is coupled. The
stylesheet repository 84 may contain a plurality of stylesheets. Thus, XML input data streams

90 representing the various requests to create a barcode label may each specify the name and
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styl esheet cache 126. The XSLT processor 74 operates on the data in the
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in hard copy, which may, for exanple, be sent to the XML printer system 10
by the coRpligcedamandsnsey shanagtheshteshoas palinags 00 AM gach depetusghe suppbieren
inserted for pur fr ol t I 0d e - f ode.
Code. soguehen “PEE R Sisnbet foh R AGER ooty o3, 8 thd B hod publrch
encodi ngs" bl - hice>pes “day] fat wlagspies elftet the<omphidnck Sleinander has performed the

href ="D: \ Proj ect s\ XML\ Nat i ve\ Dogs\ Shi pLabel s. xsl "?> <

. | gbels 5 .
XM ns: x$tydeshest pxpgigtmw\l,}e\,@xpglfeg them kagw, that _t}?engjflgqheqé-save% temporarily in the

memory subsystem 26 is the most recent stylesheet, at least up until the time that the updating
is scheduled to occur.

Of course, the stylesheet is also an XML document, and thus it is also processed by
the XML processor 70. Accordingly, the result of the processing of the stylesheet is the XSLT
stylesheet node tree 120 shown in Fig. 3, which is the “memory representation” or working
model of the stylesheet that was processed. The XSLT stylesheet node tree 120 may be in the
form of a “document object model” (DOM), as is known in the art. Further, the XSLT
stylesheet node tree 120 may reside in cache memory for efficiency, as shown in an XSLT
stylesheet cache 126. The XSLT processor 74 operates on the data in the XSLT stylesheet
node tree 120 to perform its function of transforming the underlying value data or underlying
element names in accordance with the stylesheet.

Note that although the XSLT style sheet is shown as an input to the XML processor
70 in Fig. 3, the XSLT processor 74 processes the stylesheet. It is initially provided to the
XML processor 70 because all XML documents are first processed and placed into the
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xsi : noNanespaceSchenmalLocati on=

"D:\ Projects\ XM\ Nat i ve\ Docs\ Shi pLabel s. xsd"> <l abel > <nane>Al bert

Ei nst ei nAvpan®32639 <address>1234 Rel ative Way</ address> PCT/US02/36322
<city>Princeton</city> <state>NJ</state> <zip>08540</zip> </label> 15

<| abel > <nane>St even Hawki ng</ nane> <address>5678 Bl ack Hol e
Drive</address> <city>Los Angeles</city> 13 WO 03/052658 PCT/ US02/ 36322
<st at e>CA</ st at e> 20 <zi p>90007</zi p> </l abel> <l abel > <nane>Ri chard
FeynmanghppBate daddthasfo8Psubb@nént prddessidge</ addr ess> 25 <ci t y>New
York</city> <state>NY</state> <zip>10044</zip> </label> </I|abels> The XM
i nput dat a stheALTeracesspe?d may madifisniepersiianmend reagrangsnthp uagelyingoadpe and

t hat sc d : ' ' i f ' '
ool ea. Rrap ABah AR UG, (o Bite SBRELE hE uFkARE Salub Badd For BT 1Y
1. Furt keimple hendéMliredtiop Wf tibadtgleshibat ctheundeatyirgf vahie daiemsy bé eatresgeddowwument

as "Shi pLabel s. xsl," and that_styl eshee docunment ma be found in a
di r ect ortgble femmag orpintgpcgluaws.s X RRTERRLRT, \fé? B&V@?ﬁeet 83 ﬁmﬁ%p &‘?rl‘f@ttg‘gof t he
code Se%fﬁ?rféhtséndgt{,i\gtﬂéﬁ se, the schenma docunent and the styl esheet docunent
may be | ocated anywhere, for exanple, as identified by an Internet address.
Thi s speci f i c\fexdrpirdedyingvsaloddata mdtbe lapelnglugaiode trdad @0 bascheen prosessechmnes f or

t hree . ) : .
accordance with the corresponding stylesheet, an XSLFO instance node tree 130 is produced.

Again, the XSLFO instance node tree 130 may be in the form of a document object module,
as is known in the art. The XSLFO instance node tree 130 contains XSLFO commands
(layout instructions) that directs the XSLFO processor 78 with respect to formatting and
layout. The XSLFO processor 78 then interprets the XSLFO commands and applies such
commands to the underlying value data so as to properly format and layout the underlying
value data. The XSLFO processor 78 produces the XSLFO area node tree 130, which
represents the final output of formatting before rendering.

Turning now to Fig. 3 and a code segment shown immediately below entitled “code
segment 1 for an XML input data stream,” the code segment 1 illustrates an XML input data
stream 90 in hard copy, which may, for example, be sent to the XML printer system 10 by the
ERP or warehouse management system 88. Line numbering has been inserted for purposes of
illustration only and is not part of the code.

Code Segment 1 For An XML Input Data Steam

1 <?xml version="1.0" encoding="UTF-8"7>
<?xml-stylesheet type="text/xsl"
href="D:\Projects\XML\Native\Docs\ShipLabels.xsl"?>
<labels
5 xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
Xsi:noNamespaceSchemaLocation=
"D:\Projects\XML\Native\Docs\ShipLabels.xsd">
<label>
<name>Albert Einstein</name>
10 <address>1234 Relative Way</address>
<city>Princeton</city>
<state>NJ</state>
<zip>08540</zip>
</label>
15 <label>
<name>Steven Hawking</name>
<address>5678 Black Hole Drive</address>
<city>Los RAngeles</city>

13



shi pping | abels to be printed. Each shipping | abel contains an XM el enent
nanme defined between angul ar brackets as foll ows: <nane>, <address>,
<city> <wbpDaBm®»2ead <zi p>. The value of the first el ementrcmars®?/3aeane>, is
"Al bert Einstein," the value of the second el enent nane, <address>, is
"1234 Rel ative Way," the value of the third el enent nane, <city>, is
"Princeton," the value of the forth elenent nanme, <state>, is "NI" and the
value of the fifth elenent nane, <zip> is "08540." This is the underlying
val ue data. Now tuysmategCAgsRtg> 3, code segnent 1, and a code segnent shown
i medi at?8l y bel ow<z&0P%€dz*Rode segnent 2 for XM. schema," the code
segnent 2 illjﬁg %t}es a specific exanple of an XM. docunent in the form of
the XML schema dOoGHOERIki&REEI delyBfhnk/mdrde XML i nput data stream of code
segnment 1. Line nuabefessgpohgsanbeecirdisariedetor purposes of illustration
only an@si s not pgp%tm;%ﬁrgigdegéwmde Segnent 2 For XML Schema 1 <?xni
version="1.0" encqgf = T®/S?> <xs:schenm

xmi ns: xs="ht ty ié#@ﬁ%?o‘%ﬁfﬁ%l/ XM_Schena”

el enent korgdaiaul t ="qual i fied"> 5 <xs:el enment nanme="address"”
type="xs:string"/> <xs:elenent nanme="city" type="xs:string"/> <xs:elenent
name="1 abel " The 3L dapyp|dets Byrpan ideAtifl® tB34dhBDS d8cunieht SMEBEBALxsd,” and
<xs:sequence> 10 <xs: el enent ="name" /> <xs:el er’ant. ref=" addres&é‘ >

r -
<xs: el _er‘r’éﬂﬁt sghgma - dqcuipent,, may, be 2?‘5‘!45&? thisy spegifig; grample, dp 2 diregfopy ca
ref="zi @H@rﬁéctM/ﬁgam&&? as IS %n GO TR GXRYHRER segther® 1€ FEARRL the XML

<xs: el enent nane="I abel s"> <xs: conpl exType> 20 <xs:sequence>
input data stream identifies the stylesheet document as “ShipLabels.xsl,” and that stylesheet
document may also be found in a directory called “D:/Projects/XML/Native/Docs,” as shown
at line 3 of the code segment 1. Of course, the schema document and the stylesheet document
may be located anywhere, for example, as identified by an Internet address.

This specific example shows the underlying value data and element names for three

* shipping labels to be printed. Each shipping label contains an XML element name defined
between angular brackets as follows: <name>, <address>, <city>, <state> and <zip>. The
value of the first element name, <name>, is “Albert Einstein,” the value of the second element
name, <address>, is “1234 Relative Way,” the value of the third element name, <city>, is
“Princeton,” the value of the forth element name, <state>, is “NJ” and the value of the fifth
element name, <zip>, is “08540.” This is the underlying value data.

Now turning to Fig. 3, code segment 1, and a code segment shown immediately below
entitled “code segment 2 for XML schema,” the code segment 2 illustrates a specific example
of an XML document in the form of the XML schema document specified in the XML input
data stream of code segment 1. Line numbering has been inserted for purposes of illustration
only and is not part of the code.

Code Segment 2 For XML Schema

1 <?xml version="1.0" encoding="UTF-8"?>
<xs:schema
xmlns:xs="http://www.w3.0rg/2001/XMLSchema"”
elementFormDefault="qualified">
5 <Xs:element name="address" type="xs:string"/>
<xs:element name="city" type="xs:string"/>
<xs:element name="label">
<xs:complexType>
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<xs: el ement ref="1abel" maxoccurs="unbounded"/> </Xxs: sequence>

</ xs:conpl exType> </xs:elenent> 25 <xs: el enent nanme="nane"

t ype="xs:wOrmngess> <xs:el enent nane="state"> <xs:si npl eTPE&FUS02/36322
<xs:restriction base="xs:string"> <xs:enuneration value="CA"/> 30
<xs:enuneration value="NJ"/> <xs:enuneration val ue="NY"/>
</xs:restriction> </xs:sinpleType> </xs:elenment> 35 <xs: el enent
name="zi p"> <xs:sinpleType> <xs:restriction base="xs:int">

<xs: m nl ncl usi ve val uest9p@OOENFs> <xs: nmaxl ncI usi ve val ue="99999"/> 40
</xs:redfriction> </xs:si npf¥F %’9“ g dd% n%> </ xs: schema> As nenti oned
above, the schema is used t @ n@gteretf Beupaer (ying val ue data. This
entails checking to determa& gt@tena Jefé&(wté ed data is present, that no
extraneous data is presentsxd:hndmenheredatzappresent is within the specified
ranges, 1and the I|ke NWS ‘sedueapte  val i dation schenme may be specified in
t he schenm, en?e’h%é gpo*t e~ appl i cati on. The XM | anguage is robust and
code may be etlg ofiandl g.asmast mul titude of requirenments. For

exanpl e, the schepms ﬁlbmmppéshom in code segnent 2 above specifies that
the underlying val ue d&taeqtmncespondl ng to the el ement nanme, <address>,
must be a string, a | NEtp: Fhe“tehé IXI’@’E"lséﬁﬁhﬁ‘a%&’ﬁ"éa‘?‘?uﬁﬁw"éé shown by
line 5 in the cod ﬁéﬁk schema docunent al so specifies that the
under |l yi ng valye ¢ @,;,eq]tg nd| ng to the elenent nanes of <name>,

<addr esg», <&ikk)eremsifit a‘ix&é"naar@d Spep>xshtstingt 50 be present in the sequence
i ndi cat ed, asxsirdemeryyninatésta3el5 in the code segnent 2. Further, this

specific schenmmn <xs:simpleType>
<xs:restriction base="xXs:string">

<Xs:enumeration value="CA"/>
30 <xs:enumeration value="NJ"/>
<xs:enumeration value="NY"/>
</xs:restriction>
</xs:simpleType>
</xs:element>
35 <xs:element name="zip">
<xXs:simpleType>
<xs:restriction base="xs:int">
<xs:minInclusive value="00000"/>
<xs:maxInclusive value="99999"/>
40 </xs:restriction>
</xs:simpleType>
</xs:element>
</xs:schema>

As mentioned above, the schema is used to validate the underlying value data. This
entails checking to determine that all required data is present, that no extraneous data is
present, that the data present is within the specified ranges, and the like. Any suitable
validation scheme may be specified in the schema, depending upon the application. The XML
language is robust and code may be written to handle a vast multitude of requirements.

For example, the schema document shown in code segment 2 above specifies that the
underlying value data corresponding to the element name, <address>, must be a string, as
defined in the XML Schema specification, as shown by line 5 in the code segment 2. The
schema document also specifies that the underlying value data corresponding to the element
names of <name>, <address>, <city>, <state>, and <zip> must also be present in the sequence
indicated, as shown by lines 9-15 in the code segment 2. Further, this specific schema

document shown in the code segment 2 specifies that the underlying value data corresponding
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docunent shown in the code segnment 2 specifies that the underlying val ue
data corresponding 15 WO 03/052658 PCT/ US02/ 36322 to the el enent nane,
<st at e>, woIB/0fBsHNe of three states, nanely, "CA " "NJ," POT/USDR36320f
course, this is only an abbrevi ated exanple, and not all states have been
i ncluded for purposes of illustration only. The schema docunent shown in
code segnent 2 also specifies that the wunderlying value data correspondi ng
to the el enent nane, <zip> nust be in the range from 00000 to 99999. I|f
any of tthenblodént MRME| RAE>, SEIRE BBROAY bit tBFce BtaBdsEnditdly, MEIA "DYNT, her Ny 2 G t he
XIVIL, input data stream the schema validation nodule 110 will reject it,
and wi | Icoprsefthis apenly an ehbnevintethexampley angenps gl statss drve been fnslugded fos pugmsesnow
turning 0, Fi Q. 3 - . R ately
bel ow er?ttfilltl‘is*er%“onc%lgg'oglgeg%@g&@B?uon}engﬁh%E?a%%%ggg%ﬂgg? mot egl\ggsd{e segnent 3
shows a wnp&bjidg aluecdadarpdbeespdndiy téMhe @lmentemimd, Kziphemiust e iofthd faegXBbih
styl esheet docunent_specjified in the é%k ingut.data stregnlof t he .code
segnent 0P00Q 1,988 ary Abthe 280 ysamention e PP e 95 BEt OystheidptaR theat i on
onl'y andqi, r Gose medliE iRy i et 1
<?xm versi olﬂ@# 1(:19 %'&rgg%’ogﬂigﬁggﬁ%?&%" ?> <xs:i]¥(% %éﬂr:g]egre\% %/gegr_{’sl;}llc%);r?éi}epla.ﬁg/e
Xm ns: xgktatrhdrt grror messageBadkrtg 0087k 8B/ Tr ansf or ni'
xm ns: fo="http://ww. wW3.0rg/ 1999/ XSL/ Faryat" 5 ) .
X ns: bo="ht (Y FRIRE S857E % SRAS BEBRNS I nd qEPds segpnt sho W immEdAEN=" xn -
ver si onFpefbwlentitlBd €Hde sdffent 5 Yor anXSSLT SYRLRLE 1KB6dsehMbR! 3Sshows h 8pdcamt >
<fo:layout-master-set> " 10 <fo:sinpl e-page-nmaster naster-nanme="all-|abel s">
<f 0: r egiezample ¢f amXMIL decument iry the fernt of the MSIL- shdeshestedorament specified in the
</fo:la -master-set > .<f o - u . ef.- =" all "> 15

dn uﬁ gﬁg _saeanil of t?lecoﬁ)ea%ga%?ﬂf %&%2&1@%@ hag_?gn%sln%l'ted ko?‘%ﬁlp%ses

<fo:flo ="XsI'-region-
<xsl : appIfyiseinainBsandts not/pha of tRWade.

Code Segment 3 For An XSLT Stylesheet

1 <?xml version="1.0" encoding="UTF-8" ?>
<xsl:transform version="1.0"
xmlns:xsl="http://www.w3.0rg/1999/XSL/Transform"
xmlns:fo="http://www.w3.0org/1999/XSL/Format"
5 xmlns :bo="http://www.zebra.com/2002/XSL/Barcode" >
<xsl:output method="xml" version="1.0" indent="yes" />
<xsl:template match="labels">
<fo:root>
<fo:layout-master-set>
10 <fo:simple-page-master master-name="all-labels">
<fo:region-body margin="1in" />
</fo:simple-page-master>
</fo:layout-master-set>
<fo:page-sequence master-name="all-labels">
15 <fo:flow flow-name="xsl-region-body" font="12pt
Times">
<xsl:apply-templates />
</fo:flow>
</fo:page-sequence>
</fo:root>
20 </xsl:template>
<xsl:template match="label">
<fo:block break-after="page">
<xsl:apply-templates select="name" />
<xsl:apply-templates select="address" />
25 <fo:block font="bold 1l4pt Times" text-align="left">
<xsl:apply-templates select="city" />
<xsl:apply-templates select="state" />
</fo:block>
<xsl:apply-templates select="zip" />
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</ f o: page-sequence> </fo:root> 20 </xsl:tenplate> <xsl:tenplate

mat ch="1 abel "> <fo: bl ock break-after="page"> <xsl:apply-tenpl ates

sel ect =" mao®3/052658 <xsl : appl y-tenpl at es sel ect ="address"” / PCTHISat/86302 ock
font="bol d 14pt Tinmes" text-align="left"> <xsl:apply-tenplates
select="city" /> <xsl:apply-tenplates select="state" /> </fo:block>
<xsl : apply-tenpl ates select="zip" /> 16 WO 03/052658 PCT/ US02/ 36322 30
<f o: bl ock> <fo:instreamforeign-object> <bo:barcode> <bo: post net

i nt er pr eoat i on<fd:destkaone" > <xsl:val ue-of select="zip" /> 35 </bo: postnet >
</ bo: bar code> <feoinmtseaefordignaibgactobj ect> </fo: bl ock> </fo: bl ock> 40
</ xsl:tenpl ate> <ksibarerdsbat e mat ch="nang"> <fo: bl ock font="bol d 14pt

Ti mes" text-al i gn="fRf:postnekyigtexpaefRhign S@Pedeae’™ /> </fo: bl ock> 45

</ xsl : tenpl at e> <xs)<?°f=é' LUt @ iR IERE"4dRr d8s" > <fo: bl ock font="bol d 14pt
Ti mes" t%xt-al i gn=" éﬁfp% tnehs) i val ue- of select="." /> </fo:bl ock>

</bo:barcode>
</fo:instream-foreign-objects>
</fo:blocks>
</fo:block>
40 </xsl:template>
<xsl:template match="name">
<fo:block font="bold 1l4pt Times" text-align="left">
<xsl:value-of select="." />
</fo:block>
45 </xsl:template>
<xsl:template match="address">
<fo:block font="bold 1l4pt Times" text-align="left":>
<xsl:value-of select="." />
</ fo:block>
50 </xsl:template>
«xsl:template match="city">
<xsl:value-of select="." />
</xsl:template>
<xsl:template match="state">
55 <xsl:text>,</xsl:text>
<xsl:value-of select="." />
</xsl:template>
<xsl:template match="zip">
<fo:block font="bold l4pt Times" text-align="left">
60 <xsl:value-of select="." />
</fo:block>
</xsl:template>
</xsl:transform>

As mentioned above, the stylesheet is used to transform the data. In this specific
example, the stylesheet of the code segment 3 defines two types of namespace, namely, a “bo”
type object, which is selected to be a “barcode-type object,” and an “fo” type object, which is
selected to be a formatting object, which was described above with respect to the XSLFO
processor 78. This permits differentiation between the different objects, as is known in the art.
The stylesheet may cause some data to be transformed or even added. For example, the
underlying value data from the XML input data stream of the code segment 1, namely
“Einstein, “1234 Relative Way,” and the like, is inserted, as indicated by lines 40-62.

This stylesheet also causes a variety of “fo” type elements to be generated, which are
designated as formatting elements or XSLFO objects. The XSLFO objects contain layout type

commands that the XSLFO processor 78 “understands” and processes. Note that all lines of
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50 </xsl:tenplate> <xsl:tenplate match="city"> <xsl:val ue-of select="." />
</xsl:tenplate> <xsl:tenplate match="state"> 55 <xsl:text>, </xsl:text>

<xsl : val wwoaB/osmbect ="." /> </xsl:tenplate> <xsl:tenplat@cmatsoss3z p” >
<fo: bl ock font="bold 14pt Tinmes" text-align="left"> 60 <xsl:val ue-of
select="." /> </fo:block> </xsl:tenplate> </xsl:transforn> As nentioned

above, the stylesheet is used to transformthe data. In this specific
exanpl e, the stylesheet of the code segnment 3 defines two types of

namespacgde ¥ préfix ¢T0'%o” kAt AibPedied W HEITKSIST pRiceSbed4t but hgthar, are
"barcode-type object,” and an "To" type object, which is selected to be a
f or mat t ipasped lon ée the XK hprpaessereer i bed above with respect to the XSLFO

processor 78. This ra t fife tLaki ) Lf end j.ects,
e & Rnown Tt epanBlpy o' 5, 6 ine($o8 sbhdrb s HEWEERL il e a0l
t r ansf orfgmAvedr bye vfrbledkdgdak-ifesr -eXgagpt-eon lihe 22 UTideis! iiengeted by ahel XISAFOr om t he

XML input data stream of the code segnent 1, nangl "Einstein, "1234
Rel at | vE"9ES0r A e [PrRbrerk berween (g thist shineia abels SBge e 60%2. Thi s

styl esh o] |2t "f o ; r d,
an ch areimguar ESGHERD EndiTuifhi Al it St BRe B SRS Sl e Ao

obj ect s shippingilabel @ntaiting thp enderlymgembie dath apeciffed iXBeEQlpsegmestslor 78
"under st ands", and pr.ocesses, te th |l |ines of, 17 3l 05265
PCT/ US02/ 363 F3rthtry His F%ﬁ?‘ﬁdtyée’gﬁ?e FP%?%E?T’ that gn “stgea, fordiy %ﬁ&e%‘&%&?g’t he
XSLT prQe&aswh af fine Byt Lin@BNEE shéWif as RESBQEeaRN oty BectSlidCbiaREiBR SAth 78.
For exanple, line 21 of the code segnent 3 shows <xsl: tenplate match=

"| abel " dines 31-BBwwehiclbyefint dhdingedanbioeagn elfjectrNate thes the mstepamHorrigrpobiecti s i s
P b Bl OHE PR RdD Ay BRI GRS, TR 1
shi ppi NGngdrRfral forefonCotprt Bhashied td @nd Repro@gRd byaRkbitritdp/bar@die fertieting edbigi ng
| abel C%r(])i[ %‘iorn ie)rgagmglgelmlésn%g-r3|6y<i>fnt%evc%ldg Eeg(ilﬁ;g[n? 350%?1% z]:. i<%g:bgrgoég>eelgr%grﬁ t%ebgement =
inserted that contains the definition of a “postnet” barcode element, which element will later
be processed by the bitmap/barcode rendering engine 80. At line 34, the XSLT processor 74
causes the zip code from the XML input data stream to be inserted as the text of the
<bo:postnet> element.
Now turning to Fig. 3, code segments 1-3, and a code segment shown immediately
below entitled “code segment 4 for an XSLT instance node tree representation,” the code
segment 4 shows a specific example of a representation of an XSLFO instance node tree 130
output produced by the XSLT processor 74 in conjunction with the stylesheet of code
segment 3, which output is a representation of the XSLFO instance node tree provided to the
XSLFO processor 78. Line numbering has been inserted for purposes of illustration only and

is not part of the code.
Code Segment 4 For An XSLFO Instance Node Tree Representation

1 <?xml version="1.0" encoding="UTF-16" ?>
<fo:root xmlns:fo="http://www.w3.org/1999/XSL/Format"
xmlns :bo="http://www.zebra.com/2002/XSL/Barcode">
<fo:layout-master-set>
5 <fo:simple-page-master master-name="all-labels">
<fo:region-body margin="1in" />
</fo:simple-page-master>
</fo:layout-master-sets>
<fo:page-sequence master-name="all-labels">
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Further, this specific stylesheet specifies that an "instream foreign
object” is inserted, as shown at line 31. Line 31 is shown as

<f 0: i nst re@msfezees gn- obj ect > in conjunction with |ines 3PC3IASombizeh defi ne
the instream foreign object. Note that the instreamforeign object is not
processed by either the XSLT processor 74 or the XSLFO processor 78.

Rather, the instreamforeign object is passed to and is processed by the
bltrrap/ bar code rendering engine 80. For exanple, lines 32-36 of the code
segnent 18 cauSe: Aoehoanapetes L efssheinboty’ Fent<"hamty &P hat contains t he
definition of s&fo: é%‘iknéf@akb%tfrtﬂid'?aé?e?mnt which element will later be

pr ocessed by the<f8|]E '" nstel '?é e 80. At line 34, the XSLT
processor OCF gltel4g F et _I'nput data streamto be
i nserted asthe<t 15} opstne>eerrent Now turning to Fig. 3,

code segrents 1- 3 andga & SEYFeNt csRown i nmedi ately below entitled
"code segnent 4 Jfgrbmk)@ﬁl_-lgasfaﬂge mnede kege representation,” the code
segment 4 shows aaspechidfesxanpdwnpinia/faplesent ati on of an XSLFO i nstance
node tree 130 oifbpbilocRr faabeadldysbheriX& T epxtocessor 74 in conjunction with
the styl esheet of atigte"lsegnEstod fovibliock>output is a representation of the
XSLFO i 9t ance nddeblacke provided to the XSLFO processor 78. Line

nunberi ng has beenf¢rigerrsad- ﬁ‘%ﬁl%r’bb?és of illustration only and is not
part of the code. (Ifd’ebgé?(j’ t 4 For An XSLFO | nst ance Node Tree

Representation 1 <?x1P:RAEFSTon :g’ga'/:aé i ng="UTF-16" ?> <fo:root
xm ns: f Qz" ht t p: / / wy, e ”ber ’/‘°f§999 § 7I1—°8r?rat e

xm ns: bo="http: ”‘Q’Wﬁ% z_LgB gag%&%ZAg%%géparcode" > <fo:layout-naster-set> 5
<f o: si npl e- page- ygst@l,cpBSt er - nare= | -1 abel s"> <fo:regi on-body
mar gi n="1i n" /z/sssbiQxsi npl e- page- master> </fo:layout - master-set>
<f 0: page- sequenes pieSd Bredtageraldagbabel s"> 18 WO 03/ 052658 PCT/ US02/ 36322
10 <fo: floow f | owmmankekXsdnt £'aglon4bodyneéontrt’-12pt Ti mes" > <fo: bl ock
br eak- af t er =" paga'ian=<flef thl>6tdveh orwkiigal/ o :LAptk>Ti mes"” t ext -
al i gn="1 ef t " >Al befiot bXeichstamtntofld: ypbckimes'<texthl ock font="bol d 14pt Ti nes"”
t ext - align="left">5678 Black Hole Drive</fo:block>
<fo:block font="bold 1l4pt Times" text-
align="left">Los
35 Angeles, CA</fo:block>
<fo:block font="bold 1l4pt Times" text-
align="left">90007</fo:block>
fo:block>
<fo:instream-foreign-object>
40 <bo :barcode>
<bo:postnet interpretation-
line="none">90007</bo:postnet>
</bo:barcode>
</fo:instream-foreign-object>
45 </fo:block>
</fo:block>
<fo:block break-after="page">
<fo:block font="bold 1l4pt Times" text-
align="left">Richard Feynman</fo:block>
50 <fo:block font="bold 14pt Times" text-
align="left">90 Quantum Circle</fo:block>
<fo:block font="bold 1l4pt Times" text-
align="left">New York, NY</fo:block>
<fo:block font="bold 14pt Times" text-
55 align="left">10044</fo:block>
<fo:block>
<fo:instream-foreign-object>
<bo :barcode>
<bo:postnet interpretation-
60 line="none">10044</bo:postnet>
</bo:barcode>
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align="left">1234 15 Rel ative Way</fo:block> <fo:block font="bold 14pt
Times" text- align="left">Princeton, NJ</fo:block> <fo:block font="bold
14pt Ti new0 wBex1658 al i gn="1 eft ">08540</f o: bl ock> 20 <f o: blPeTk’s02/36322
<fo:instreamforeign-object> <bo:barcode> <bo: postnet interpretation-

| i ne="none" >08540</ bo: postnet > 25 </ bo: barcode>
</fo:instreamforeign-object> </fo:block> </fo:block> <fo:block
break-after="page"> 30 <fo:block font="bold 14pt Ti nes" text-

al i gn="1 eft " >St evenfHankigegrs/fopeisnoekiectxf o: bl ock font="bold 14pt Ti nes"
text- align="1efv'te88P8kBl ack Hol e Drive</fo: bl ock> <fo: bl ock font="bold
14pt Ti mes" textfo:819%n="1eft">Los 35 Angel es, CA</fo: bl ock> <fo:bl ock
font="bGPd 1 f°"ﬁlfj’é>s" text- align="left">90007</fo:block> fo:block>
<fo:instregifr PREI gAEDB]ECt > 40 <bo: bar code> <bo: post net interpretation-
| i ne="non&"S668Y7</ bo: postnet> </bo: barcode> </fo:instreamforeign-object>

45 </to:bloc kI?)vo<r/n!;.ig :ptc))lrt%%ls( of code segment 4 above are briefly described, namely, one portion

beginning at line 4 with the code <fo:layout-master-set> and a second portion beginning at
line 9 with the code <fo:page-sequence master-name="all-labels>. This portion of the code
essentially defines what a barcode label will “look like” or how it will be “laid-out” and how
the underlying value data will appear in that lay-out.

With respect to formatting the underlying value data shown in code segment 1, for
example, the font attribute of “bold 14pt Times” and text-align = “left” shown in lines 12-13
will be applied to the underlying value data of “Albert Einstein” so that when the barcode label
is printed, the name of “Albert Einstein” will be printed in 14 point Times font, and it will
aligned with the left margin of the barcode label. As is known in the art, may different kinds of
formatting instructions may be specified, which will be interpreted by the XSLFO processor
78.

Further, this specific example of the representation of the XSLFO instance node tree
130 contains an instream foreign object, as shown at lines 21-26 of the code segment 4, which
instream foreign object may not be processed by the XSLFO processor 78. Rather, the
insteam foreign object may be passed to the bitmap/barcode rendering engine 80 for
processing. Note that at this point in the processing, the XSLFO processor 78 does not
“know” how to print a barcode label because barcode element types are not included in the
XSLFO specification. Rather, only the text information, such as the underlying value data,
namely, “Einstein,” “1234 Relative Way,” and the like, as shown in code segments 1-2, could
be printed on the barcode label as text. No actual barcode symbol would appear because the
XSLFO processor 78 does not “know” how to produce a barcode symbol.

The result of processing by the XSLFO processor 78 is an XSLFO area node tree 140.
Note that the instream foreign object shown in the code segment 4 is not processed by the
XSLFO processor 78, but rather, is passed to the barcode/bitmap rendering engine 80 in one

or more nodes of the XSLFO area node tree 140. The instream foreign object element is
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<f o: bl ock break-after="page"> <fo:block font="bold 14pt Ti nes" text-
align="left">R chard Feynman</fo: bl ock> 50 <fo:block font="bold 14pt

Ti mes" tewD alosmss="1eft">90 Quantum Circl e</fo: bl ock> <fechluok3dient =" bol d
14pt Tines" text- align="left">New York, NY</fo:block> <fo:block font="bold
| 4pt Times" text- 55 align="I|eft">10044</fo: bl ock> <fo: bl ock>
<fo:instreamforeign-object> <bo:barcode> <bo:postnet interpretation 60

| i ne="none">10044</ bo: post net> </ bo: barcode> 19 WO 03/ 052658

PCT/ US024383P 20 a5/ £bo: bdieddes aandf Br hogn- &tbjies t 21 -26</of ahdIcodd segateno 4ol Thek > 65
</fo:flow> </fo:page-sequence> </fo:root> Two nmain portions of caode
segnent barcadefhimen gendening pRemnecdd reasives thearka:farcadea elrgient aRd PERSEISEHNfy at
[1ne 4 Wol chitGinGPSPural Biok RV exipleClizoSRhderill tnfind 80 GRS lin@N2 0541 NI NG
at line 9 wth the code <fo:page-sequence naster-nane="all -l abel s> This
port i on melyhebepabenet esespretatian-lige<fedneiads Sabsho: poshrt>casdiefihiap dhis partituldr ook

i ke" or howit will be "laid-out" d h t derl vi I il
appoar _ROE e nocinet WrEnts S ettt i Foriy Be” HBPOF R e
data shQyy eliefRACasSiS ABmRY b}corfré%?oncﬁﬁ%m&s%y staf@arfi9 Alsc@kdd bdmiv.e of "bol d
14pt Tinmes" and text-align = "left" shown in lines 12-13 w | be applied

to the under IThengderslingevaleg datafto 'balpsimtad 48 71 barepde sysibot kathe iivaeriedl glatar code

| abel i, inte t he,.n f "Albert .Einstein". wll,he printed in 14
poi nt Ti ﬁrﬁgof ofit S?‘bg_ﬁdn P’i’eagas?fc‘)dSIs%nﬁeen 4Wwpﬁﬁtuﬂ%eqyg]igtvalrlrlgrdﬁﬁn'g S AR War code
| abel . ASsocitddN@h AlBert Enstdit’s adBiesdbhdvt antheK coddSsepment! Or IFRtHS Bpecific

i nstructions nmay be specified, which will be interpreted by the XSLFO
pr ocess@xample, only the zip code is transformed into the barcode symbol. Of couise, any and all

information may be transformed into a barcode symbol, depending upon the application. Also,
in this specific example, the instream foreign objects shown in the code segment 4 only relate
to the three zip codes shown in the code segment 1. No other underlying value data is
transformed into the barcode symbol in this example.

Turning now to Figs. 2-4 in conjunction with the code segment 4, additional detail
concerning the barcode/bitmap rendering engine 80 and the processing of the instream foreigﬁ
objects will now be set forth. As described above, the rendering engine 80 processes each
node of the XSLFO area node tree 140 generated by the XSLFO processor 78. As is known
in the art, the XSLFO area node tree 140 is represented in memory as a document object
model. Accordingly, multiple nodes may exist. For example, one node may contain the
instream foreign object, another node may contain associated element names, another node
may contain associated text data, another node may contain associated attributes, and the like.

As shown in block 150 in Fig. 4, the nodes of the XSLFO area node tree 140 are
processed. In particular, the rendering engine 80 “knows” how to render or produce the actual
barcode symbol defined by the instream foreign object. Commercially available XSLFO
processors do not “know” how to process such instream foreign objects representing barcode
symbols, and thus are not able to produce or render barcode symbols. Commercially available
XSLFO processors may, however, render text i an acceptable manner and may even render
certain types of instream foreign objects.

If a particular node does not contain an instream foreign object, meaning that it may
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78. Further, this specific exanple of the representation of the XSLFO

i nstance node tree 130 contains an instream foreign object, as shown at

i nes 21-W6 oofs16h% code segnment 4, which instream forei gRCohjSerse3nny not
be processed by the XSLFO processor 78. Rather, the insteamforeign object
may be passed to the bitnmap/ barcode rendering engine 80 for processing.
Note that at this point in the processing, the XSLFO processor 78 does not
"know' how to print a barcode | abel because barcode el enment types are not

i ncl udedtohtdint 6r exdDlpte) tepeditd, i théat tHnoddamiye be podUessell i at ‘BidndirdT avayetyi on,
such as the underlying val ue data nanely, "Einstein," "1234 Rel ative

Vay, " artilizing the piecessias grwRhof the cbHd'Q prpsesiors 78 rasher tham the Tepdering eging on t he
bar code dnahel. g a - : t he
XSLFO pr'Soasdifalsh. BRoRaC bR EBRImAT o A AR fbe D e
resul t giroyidedc@msk’hep lthe KSEFAShrbe2siuro18e 35 che KBLIFO procetShi- atified nimder t r ee

140. Note.that the i m forei gn obj.ect shgqwn in the code segnent 4 is
not prod’égé"égrﬂ ec‘ﬂéhf%{:ﬁgaﬁﬁe&s@iﬁl 85,5%61‘3 %ftpﬁ%“refs"?ggbyp‘éssed to the
bar code/ bi t mpp, L Lile bl RhoBPGh M RALFO ROEnod tréPI4 POfSRinST AdieinstRbiO area
node tree 140. The 1 nstreamforeign object elenment is 20 WO 03/052658

PCT/ USOZbedibject shap be prbcessedi by tsoXHHQ prdeessemB, ias desanbad abovd. iQfaouie.- 26 of

h de,. 4. T ' der i [ 0. h
<bo: bar TSN GRS AOLED pE B o el Ros e R e P BNER ' ro

exanpl e, folnk@s. PP ERArhplE 18O HSNFOBFrobddtdefefred td b EXSL FoRfatter N@AlABle from
<bo: postnet interpretation-Iine="none">08540<bo: postnet> as defining this

part i culAntennadtuse Comoratipnaas' deseribed ebovsarenders atnpde inse aVEVRAWS ‘demige-
differeng,"t v of Lbar cod y*‘gﬂ} ' ‘ S [ y

cor respd%‘%fpﬁ%dglgt?\ e Qy?osr%gtnﬁra{lr% S, d‘? géusssé)gqggﬁg%v?g egﬁir?dearvgﬁerllé;ﬁga ue
dat a t o read@X Obporatisn,as lasceibetatvyehaldeisa dde ino MEDFtkmatasml thé XBEHF0, " as
shown in line 24 of code_segnent 4, which underléing val ue datg is the zip

code aguereswr aeferipd tp oy FOP ampihblediom the AAparhesSofvsaovndation ag depsriasdyment
1. In ”Hb&;%ﬂﬁ?iagb?end@?(é‘ﬂp&%to@‘? ”h{}fmtz.i p code is transforned into the
ol a

bar code sy course, any an information may be transfornmed into
a bar code syPoeferablgte plen&Milyg pumpeen systemaldb lutilizzs i tber “FOPS XSLEOh préviessos pkdci f i

exanmpl e, the ipstreamforei obj ects _sho in the segment 4 qgnly
relate _af’%)‘ggﬁeprf"ﬂr @8%?#‘%&% aEAnEQWdFBO'l \ﬁgcalf%?dg"ss é@ﬁ’gﬁt pT.%eﬁ%r_ Blaﬁgt_?e
under | yi grMatdif ‘<al8a sisbrodting 8 bHeBid céstng fidBod Fh&PH @neiHRAY anl istfdanS
exanple. Turning nowto Figs. 2-4 in conjunction with the code segnment 4,

addi t i orfadeighetbgct that b moet wapagletd @rasassogdby pairtiowiap, thie X FOnproeassfrn¥8 &y and

JRGE O TTEINTERIE IR AR

foreign object that it is not capable of processing.

Next, as shown in a block 160, if the node contains an instream foreign object
representing a barcode, which is not capable of being processed by the XSLFO processor 78,
the rendering engine 80 checks to determine if the instream foreign object has a “namespace”
specific to this XML printer system 10. For example, the rendering engine 80 may check to
determine if the namespace associated with the instream foreign object corresponds to the
“Zebra corporation namespace.” The namespace notation is known in the art. This is shown
in line 3 of the code segment 4 as “xmlins:bo="http://www.zebra.com/2002/XSL/Barcode">"
Thus, as shown in the code segment 4, the namespace defined above is applied to any

elements having a “bo” prefix. Such elements having a “bo” prefix are then only available for

processing by the rendering engine 80, which “bo” prefix type elements correspond to a
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node of the XSLFO area node tree 140 generated by the XSLFO processor 78.
As is known in the art, the XSLFO area node tree 140 is represented in
menory aswae wdosesent object nodel. Accordingly, nultiplePoades2/sesg2 exi st .
For exanpl e, one node may contain the instreamforeign object, another
node may contain associ ated el ement nanmes, another node may contain

associ ated text data, another node may contain associated attributes, and
the like. As shown in block 150 in Fig. 4, the nodes of the XSLFO area node
tree 14Q,alRe-typk AfrfRaMm0fordigh BEE THE HSLFONBrocRsers REll 3801 RRWIhowk ROWS"  how
to render or produce the actual barcode synbol defined by the instream

f or ei gn pobgesciuch Bemems.ci al | y avail abl e XSLFO processors do not "know' how

to process s i.nstream forei qn ohjects representing barcaode, . s | s, and
e oress ot TEde i RtisR Bt BAaSp B SRRE plopBrhehRGRa S s PATRE

avai | ablgack ¥SHEXSIRG §36REsor MBY assiRING a4, it serAeY bareode thfe MBtr@AGT Rpéigh| e
manner and may even render certain types of mstreaqurelgn objects. If a

parti culobiechbaauspothe XSLFOoprosessoramay rbst sbds e Pavcsssyrembjliavted nvaler 4§ t hat
i .2 / /. i : dat a,
it may _m%re;é}ge&%%ge%% gL suég%%ﬁﬁzog 3%5‘?%*%&53%3‘9%% bis&X{s4dat

then this™n focessed In-a zing the
pr ocessiGaenilyetoweler] strodhi Fickip objeds exist 4B aratresed fdrahe speeific eexden tag engi ne
80, as illustrated in a block 154. In one enbodi nent, the noqgi st ream

for ei gn thdjdatat asseciated gthaps instepak foreignqbieci sy KRy JIUIEs'8 Jraturg (Sysh aShe XSLFO
process InSeNQE il th@ ti Shar i IFI'de tree
140 is g%lrdtoggl’ gﬁc* tgllrug’pr 0 3???’}?5&%@’ #?@%%roéc%ggf?ln%r%%gggniode I?Egs'?%rg%g([gL FO

ar ea nodmet proeessih. cont ai ni ng a non-i nstream foreign object may be

processed by .the XSLFO processor 7 cri bed above. cour se,

di f f erent corlﬁEPé‘F (':}faélt{‘:‘ilc Ffl%ﬁ)/ @V&éhlﬁ%f%&gi&%?%mr@WB@PG&?FI,“ 8 °bxanpl e,
int o di ffegLselly inbYaBRE procedsingsfl Hiktréam FdigK ObbE. PIHRG @RS Bbwe Rk fidapablé O as
"XSL Formatter™ avail abFe from Antenna House Corporation, as described

above, rofmeeessing irstrgemiferemnHbiALNDONGSPORkRG (©darqodesyeipdient bi t map" for mat .
The XSLFO progessor referred to.as " XEP" avajl abl.e f der
Cor por ati on, Aggurﬂ‘g%éw?ﬂ%sg e%’Boft%e,lgnr%bﬁe grhgs @%‘88%%“% °d '391':5 oglr?a 1 7%nd t he

XSLFO  phtefpe&s Ghe lefin@hntseth te astreanOforeitadtjedhl 10 determite Barbpdic ipe SEOE War e
Foundati on, as described above, al so render _a node into "PDF' format.

: €, na .
Pr ef er atsgmplentheXnatregm; foreign opisetein showniat |lipgse31-ghdhe eoge seggiepidpMotessor 78
avai l abl e _f. t tyware F 40N . I cessor
may be Sgte)rﬁﬁ‘i%g%rtg%bégg&éggflﬁgta%@lﬁgraoﬁ'?@ﬁgf oﬁr?)’ o?ﬁ%r %r%‘ye?’??f"ﬁg{a F‘ urf)gtE?on when
it encouwdtrespdnding itda tbarade, if shiosngio Iabé e dbarcodmatype bf i'stet,” sagmidinan dife
processing. In particylar, this XSng processor 78 r_ra%/ be.set to.call the
render i 73 #hgPheth8ofOdar E9MBE Kk 480 VI  C PPBRES haY e PP PYsHeh a IR O nst r eam

line=“none”>08540</bo:postnet> . Note that lines 41-42 of the code segment 4 show a
similar barcode element for another instream foreign object, namely, the next barcode label to
be printed, which corresponds to the address of “Steven Hawking” shown in code segment 1.

Any barcode type may be specified in the instream foreign object depending upon the
application. The barcode type is based upon known barcode standards. For example, the
barcode type is not limited to a postnet type of barcode symbol, and may be, for example,
Industrial 2 of 5,” “PDF 417,” “UPC,” and the like. The barcode “type” specifies the basic
structure of the barcode symbol to be printed, such as the thickness of the bars, the ratio of
the thickness of the bars to the width of the space between bars, and the like. Each specific

known barcode standard is concretely defined.
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foreign object that it is not capable of processing. Next, as shown in a

bl ock 160, if the node contains an instream foreign object representing a
bar code, wiosisiess not capabl e of bei ng processed by the XSCEDSr/66ess0r 78,
t he rendering engine 80 checks to determne if the instream foreign object
has a "nanespace" specific to this XM printer system 10. For exanple, the
rendering engine 80 may check to determne if the namespace associ at ed
with the instreamforei gn object corresponds to the "Zebra corporation

namespace. " TNt NHREE BRAREc0AL Al IR bebn KdteMainddfré @hallnktreahb Fteip® oBjaown i n
I|ne 3 of the code segnent 4 as

"xmi ns: Bbeattribptes /ofvihe Zestieamc sgign PhjerSRBaintsarEted- to Hptgaming dhe haieade n t he
code Se%ﬂgﬂé&eﬁ%m& 08 AP RRAGSCRYe PREaBRRKS s nwn%adqg WA il ANt S

having & ch elenments having a I X are en only

avai | abltardode syrﬁlﬁdlﬁvaﬁ'satétg Foy exdntple, endattiitnge efitherfpoBikt” tyipe (bhrcédimihajo bef i x
type el enments corresp nd tog a 22 WO 03/052658 PCT/ USQZ/ 363 2 barcode-type
i nst r earsfeodingh2dBf etthe C?‘EFeseﬁS’EFtd B Yrrpretption-dngg npne, o As W&&F

process aw%&k&%amm edhohd?®’ I RSHE qRAD ﬁ&rc%l'rgéi')oi?&h%q{urﬂaﬁ f?:QﬁabPes%&@'@t ed

with the propef namespace, It is passed back to the XSLFO processor 78,
assumi ngehdrated iatong svithahe spebific dbardedd sypbol Asbtherexampleaif gmattnlhljtemstso@ac@use t he

XSLFO processo e able to oce limted.n r. of i.nstream

f or ei gn "ﬂg) étlﬁéarg% egeni’?t ﬁﬂ? lé‘?é‘(s')\ﬁ%ltg‘sb‘frf% bOEI %@ﬁhf@é R Phe bl ock
154. G%Bé‘&ﬂ’éd'1}{thehﬂét‘ﬁéﬁ%rforelgﬂ%bje@tad@aiﬁhﬂbﬁe obj ECtS exi st or are created for
the specific reason that the data associated with an instream foreign

object is veﬂisﬂlzrﬁhq barcpde type ambth(esan@hutas obtaingdy fromdthy instieam faieign ohigey

| abl
Coer b AL R AT ARG LARE R ACRCBE SRR B Jhe br 000
herein afaﬂ;oa@%,ymmqﬁ%ﬁam Iuya bmelapscblm i eﬂﬁiplb?ﬂﬁ:l aethabbdroddesdataciathel 4ip €i gn

obj ects. They are, however, incapable processi ng i nstreamforeign

obj ect s c©6¢ rééﬁe,nas ighewn batﬁ»@s@eevwmﬂl%d bragksts (B rhm ling2¢ o€ e 8¢ ei gn
obj ect M@ imldes 2P gﬂ%shai RoURSPHofhy uf PGt dfla «sasw”prng Thd BRmeh eTENC S
|nthe|nrpream or obj ect etermne arco l e, the

instr earfbﬁrefdﬁh@t}ﬁbmambr lba$s sih(hwrbaabdé synebe] @dr £ Gndah barcmcﬂae fcsesgample) may Mor e
specifically bar code el ement havi n prefix of 'bo," jnpdicating the
correct t}‘f P%@b%l& yéS?‘Wé%“‘pWHPWQCQ“@‘%B b’g’r ?‘Ha‘@‘a"‘?’E’ disohioeds hﬁ%eprﬁl '¥3r code
type of ¢ aﬁ avaitdleSRHZebf ¢dr?@fatxgx?’saéh Q.fltaBlQ %afé@&'@pﬁﬁ&@‘%ﬁy iflclud)i ch
appears as 0: postnet iInterpretation- |ine="none">08540</bo: post net > .

Not e t habor éxampi;s MazdélQXoiertehbarcmtbeprgWsr@ﬁtmﬂ PN, Q6 X 4@XiIbA70¥dH, el ement

For anmz@%&:ﬂﬂn gttcr)et%gbg(% §er%s bgrg!x?e printer§le rﬁo%l ZIHOLEZ&SJ?( ioéﬁr ‘tg:acr)c% elp%rtl)t%lrs to
and the like. Such known software routines or algorithms contained in the barcode printers
commercially available from Zebra Corporation are very efficient, and thus the barcodes are
rendered quickly.

For linear barcodes, the bitmap is rendered by converting the text data to a series of
dark and light bars whose relative widths conform to the industry specifications for the
barcode symbology. The text data may have check characters added before encoding to
allow verification of the barcode when it is read by a barcode scanner. The check characters
may be required or may be optional depending upon the symbology. The bars may be
grouped into modules of bars depending upon the requirements of the encoding of the
symbology. The text data may be compressed during encoding depending upon the

symbology. The bars may be preceded and/or followed by one or more “finder” bars as
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be printed, which corresponds to the address of "Steven Hawki ng" shown in
code segnent 1. Any barcode type may be specified in the instreamforeign
obj ect dewerdioszpssipon the application. The barcode type iPETHSS®E63APON
known barcode standards. For exanple, the barcode type is not limted to a
postnet type of barcode synmbol, and may be, for exanple, Industrial 2 of
5" "PDF 417," "UPC," and the like. The barcode "type" specifies the basic
structure of the barcode synbol to be printed, such as the thickness of the
bars, thrfsdt bPtHRfsymb&Bg) Shebifiomsons Ohith 8llhA L Schrthet RLlothtdithe Bircédiedapace

bet ween bars, "and the I1’ke. Each specific known barcode standard is

concr et engregasilyned. 23 WO 03/ 052658 PCT/ US02/ 36322 Next, after the barcode

type has bee scertajned fr i st r f ok ei bj . tributes
of the instrg)atﬁ1 rf%g(g%éﬁgé%ajyeﬁgﬁéé@di%t%ﬁ%@oéﬁgﬁ%ggeé?%&n% %ﬂ(gpgéé)regode
char act ghisital Gsmerdons hajdted By ahd byaslioldgst Thé heighhaf et Iears, the eddtheyf thedi fy
the way in which the barcode synbol is created. For exanple, one attribute

of the 'mpuewrhar. the 1t ofthevyde bardg namow bak and pthes syabolegy specifc parnetdse
segnment 4 a? ol eh@hLR0 i HRexMIORSa. 1 . O cd :

“interpreta g Sne[afﬁlggrl\%i/" none@p'lll Irtrl\g‘éans t a?' Innoﬁgicl)tgor%ég{&ondfdr?g %@%’gnﬁé%g%abl e

t ext i s rogeddoaiabylinalitgdegrdelindrireergg)as specified &y etdmtssyinitel XMdatdher exanpl e

Che bar code. PP SRRREH HUyOdE e BEma B SEREIeam ARG T (LR FoF of g
obj ect % Afteldcbdrlik %o tﬂe’%n&lstdm%lu@t@ﬁﬁm@gytay@ﬁnmd TWRediRkhdiddalbAsodabt ai ned

fromthe instream forei gn object, e rendering engi ne 80 then obtains the
act ual nygellyalowdat encoding ef more/text data than dinean darchdgsc GHe enppdinglalgosithrghown i n

a block 180. .l his exanple, the actual barcode data is the zi code

" 08540, maydnelide, i e BRE B cori € BE. ity BRGNPk B Bl o e e 24

of the cRgeredSRGNEY)imddulahRgidi) ¥mteapatei3y 8Ad bfter higorihinReasndefined &l thelat a

"80540" into the bitmap representing the lines or bars of the_ barcode

synbol (sywbolagy.i Abaruspaspepifieble fymbalegymipeyificragaramesers empy, rbee aresified obY war e

routines, contain ! fQr ] i-n

conmer o POre8 UTiEP A defl TR BERF pedeBBed B B8 A8 ot ihay then o

Fri nt er snagaifiel Aad/ot@tated BrspecifisibyatiMbates & thé XdMAL daes bar code p;i nters
Xilll+, 90Xilll, 96Xilll, 140Xil]Jl, 170XiH_, . 220X lIll, etc. e 2800

Series bar cod¥cpithe\bigpap reppsgenting 4y bargpde %ﬁ’glhﬁawe@{ﬁ@@“%?tﬁﬁ’@rt@? H‘]’Etlﬁd t he

like. S f. 3 Ithd PR GQPT R al ar code

printer g%atgﬂm%?gllﬁgllﬁt 9@2 é%cﬁgg!}tgq?rlg%ggde%?g trcllé(;r por%}t i(%nﬁhz)rgle H\Eteréa?eleéfafi ci ent,

and t huswhidtelaba bitmage sepagsents thenmegecaf theiertké shippfing labdlres ahovwa meoleck 182he

bi t map i d b ting th t datat es of d d
i ght ke S RRLe A i REP TR (50 RBe 1aLSE 1 RapB PRl ons 1 or

the barcode symbol. Note that the aforementioned bitmaps may be separate, i.e., bitmaps for text

and a bitmap for the barcode symbol, or one master bitmap may be used or “populated” as
processing progresses. In that regard, note that the tree or data structure upon which the
rendering engine 80 operates is referred to as the “XSLFO area node tree,” meaning that it
contains different “areas.” Such areas may correspond to different or individual bitmaps or
bitmap portions. However, any number of suitable bitmap structures may be used. The exact
structure or configuration of the bitmap, or the number of bitmaps is not relevant to the
scope of the present invention,

For example, the XSLFO processor 78 when generating text, may place “its” text m
one particular bitmap. Such text may correspond to the name “Albert Einstein” discussed

above. Because this text will also be printed on the shipping label along with the barcode
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bar code synbol ogy. The text data may have check characters added before
encoding to allow verification of the barcode when it is read by a barcode
scanner. Woasobmwsk characters may be required or may be @gotmiusezaBesdependi ng
upon the synbol ogy. The bars nmay be grouped into nodul es of bars dependi ng
upon the requirenents of the encoding of the synbology. The text data may
be conpressed during encodi ng dependi ng upon t he synbology. The bars may
be preceded and/or followed by one or nore "finder" bars as 24 WO

03/ 0526% ng’S{F 4&4891%15%63&2“1315&?* bifted B4 Shecodrpal QQ%e%B%bxfnén? @&m&s Th¥hi ch

allow a scanner to locate the barcode data nore easily. her ‘al gorithns
may be aﬁnpll Treaites’s pitmaye 884l isfthen $dné tpthepemte nriver M(%@dl)moctparthe phipsing al
dinen5| rqulr?ﬂvgy t he synbol ogy. The height of the bars, the wi dth of
t he & ratio of the wide bar to narrow bar, and ot her

synbol Ogy Sp%lrrﬁxhg3 nBWI RNEEL 4SS, FRYS be a SBRedchiabon Y0 JF thd Bﬁﬂl@ﬁtpuﬂ of ltige XML
data. In addition, the barcode brtmap may be rotated (usually in ninety

degr ee iaheyesdaspribefl pracesyieg forithel firsy baiceds E}‘Bmé@ labeltspecifigdyin sade segment 1.

t wo- di ”%%'t%”a' at?a}{ FQERd a%ﬁ?oﬁha‘t{éﬁ% RodrBINE WAt B c%?ﬁéé;p%ngﬁlggs d{/&ﬂeette“

data to a ern accor he vari ous uni

al gori t Rytsle tﬁ%rpﬂbdﬁéanQB&lsobaﬁde&dﬂﬁl thé VgxintC af h;baﬂ:bﬂe)wrﬁhm bgnk®ekndgriyf nor e
text data than |inear barcodes. encodi ng algprlthn1 Hgé i ncl ude, for
exanpl e engige 80.casAssabed abpveelﬁwsfthaé aurpRsesfdllusiatienenly ihe foat sizeef oY el s of

dat a re%ﬂ{}ﬁ% in ngo Ogg%aérh%e Jaln@dagrthﬁ]?s#(‘b?ﬁé?lsm tggg?&ésgsﬁdu?g regﬂe@ms as

defi ned e user-speclfiable sy specil
par anet shmmythbeocﬂxegméméd by attributes in the XM. data. The bltrrap

enerated b nbol o or thn1na t.hen be., nmagnjfi and/ or, r ot at ed
gs speci fi e)d/ rﬁ’ﬁ‘ P?‘Bl}?g%lg aéng‘lf‘ CRRRAC Qme&@eShf’W%glg‘?(? Lr‘régreP‘?eep’?‘iélébtfﬁt| ng
the bar %?Qﬁse%yﬁ%OQQ&eQﬁ%&u&@nﬁfﬂs%eaﬂc Teﬁi@od?x'n@& theb@lOlL privedr Yt | S

then placed into or nerged with mast er " "1 abel bi t map 184, which
| abel bineehpot éshds et spedifically rmgae the XM etmtmr @ppgmttppinmjl insteedes. Esthinown i n

Cext “or Ehapmerbia” Sunbe A wapL GAR-R A S BH R B AR R blhanf onea

bi t maps sfBym Fendefddrngd &, bitmaP- so that RS Jridk tlﬁeﬁ&irco@nldbél tazhtcmyf @d’ dbe
bar code synbol, or one master bitmap may be used or E@Iated as

pr ocessireotshogeeardiagly, the external requestar, 194 oay seprhd regnest 1 te BYIL gaver 2% uct ure
UPON WhiceB: thGntehRRGCLMAONENGHNS, 50 PRAICAISmbbd IR Lk fofm S gl RMLXSLFO
area node tree, T nmeanr ng that i

er ent ar eas. uch ar eas
may cor rigapalach steeadl Héseribadt abore inth resphcalto mgsrrmmarmlr cod&l stegﬁpntde i Dlines .

ooy A, AATREr o ek anle 2L AR SUUELLES mhy DS Usedyp b prect
rel evantOﬂJ&t tAfdEess Protocol) as is known in the art.

In response, the computer system 12 of the XML server 200 may process the XML
input data stream. All of the same processing functions described above are carried out in this
embodiment, except that the bitmap is not sent to the printer driver. Rather, the bitmap is
converted to any suitable format, such as “JPEG” or “PNG” format, as is known in the art.
The JPEG or PNG file is then sent back to the external requestor 194, who then formats the
JPEG or PNG file for the appropriate printer driver, and prints and/or displays the barcode
label. Accordingly, the present invention may function as a barcode rendering server and need
not necessarily perform the printing function.

An alternate embodiment of the printer system of Fig. 1 is now shown in Figs. 7-8,

which show a “hybrid” XML printer system 300, rather than the “native” XML printer system
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scope of the present invention. For exanple, the XSLFO processor 78 when
generating text, may place "its" text in one particular bitmp. Such text
may correwpas®dsieest he nane "Al bert Einstein"” discussed alrawraisoBaause this
text will also be printed on the shipping |abel along with the barcode 25
WO 03/ 052658 PCT/ US02/ 36322 synbol, the "master” or "label"” bitmap 184
wll contain all of the conmponent bitmaps. The final "master” bitmap 184
is then sent to the printer driver 54 (Fig. 1) so that the shipping |[abel

may be NoisAb&H in Figh."b-HINER hdt Phif érfBodirfien? mdyi s8I be ubed @tH@nQ'&:@ﬁ?ﬂE@J ys@mh 190 of
the final output of the above-described prfocessing for the first barcode

shi ppi ng2lambellrm®peyﬁt¢m &0 showr g sle gné tike teferemieaumesals wilihe used teedateteed and
for mattgﬁi( 0 etlccordance V\4St h the correspondi ng stylesheet, while the zip
code 192FSTYGWE OF ERTURYEE™i n the form of a barcode symbol by the rendering

engi ne 80, asnm&ﬁb&mderabtawybrmmtdmterfspsrterﬂgocpﬁﬁgasecenfve MU G4tk alidt@n onl y,
the font size or font type shown in Fig. 5 not be the sane as that

speci f i dasddnon h@kcﬂaﬁ%éﬁéﬂﬁiﬂ%gw@ﬁbl"é@ﬁ@@ﬁ C@F%Wntq the HELc baguagegifhehia 3.

Ref erri rence
nunber sqg%ﬁ” e uén df%x%u?:l%e’r)l’o%ghl i ?Eis ruc ur eshmlim ?ﬁ?gﬁg@gﬁgp r%{’:é(en%%f ment ,

t he XM ljguidecis aSﬁbﬁhz&fﬂxg’l.ﬁngme(ﬂhamml'Sesi tlhe Fender” @:harsqftacarfdl a:adrd letteit cdmmsnd he XML
printer apparatus in all  instanc hj s me for _exanple, an
ext er nalcofetuedinga cogumapd, Fog gxam ’tt}be %ﬂﬁ‘“g@@ h‘bqﬁ thestgrs of 2 pew

render e%ﬂn&ftoanaﬂl}a L3P c%emianaheﬂntesﬁmn@afmabm&n%r code | abel, whi ch may be

done renvote€l Accordingly, the external requestor 194 may send a request
to t he XM séﬂweZPBO(Ihngwr alsbeinchties riatdedr caprhands,nevhighr kkept8sentd Lonfrble

equest nm n the form as e XM t dat a,stream crlbed
bave. vicOmTBy E0t Saels G copiugnd IR gk PUagh AR coTmpnd S f AL Ghor
al so be jnhheliiRnf 8y ni?h@fprﬁaté?r ah@@eks bR tredtyMhAle nﬁgmanﬁﬁéémﬁs&ﬁ hhéi%ctﬁﬁﬁp
(Sinple bject Access Protocol) as is known in the art n response, the

conput erfomyasmmflé b@lfCO(lmbbdl\/ZPbéraﬂérZ@O@ wese davelepedsby Bebrxtorpgratian ofdat a
t Al | of f d
out o ofirto” I RRIE | BERBERE B8 e R ST TnluEL ' Rafe 308 2pE R S8 DT

driver. iiReich& eaﬁlylamhlszmphasm converted to any suitable format, such as
"JPEG' or "PN(% format, as is known in the art. . The JPEG or PNGflIe is
then sent badkeater dotall ssgertingathe 2Rty bagusse sperifigarion catebe foundn doguments; pEG or

NG 11! %nfifida LOBr 200 p?&g{&ﬁ&ﬁq P GuiteCRyoflimhe’ Vre: Wﬂd’"ﬁ& RO Ofor dkSiRlays the

bar code © ccordi present inve unctlon as a
bar code Maﬁﬁ@turagPa‘reN%ensimﬁBna&ti“Zﬂloﬂ Mregmasmsig Gyldpé,foﬂmneTTWbeTm Xnitd ng
functi Oriinwronment » Manufacturer Part No. 45542LB, which documents may be found and
downloaded at the Zebra Corporation website at the following Internet web address
“www.zebra.com/SS/manuals. htm.” The aforementioned documents are hereby incorporated
by reference in their entirety. In the embodiment of Figs. 7-9, the “language” of the printer
system is a hybrid of both ZPL and XML, thus the printer system 10 may be referred to as a
“hybrid XML printer.”

As is known, ZPL-based printers can handle “on demand printing” and “stored label
format.” On-demand printing means that when a data stream containing label data to be
printed is sent to the printer, it is immediately printed. Stored label format means that
templates for the labels may be created in advance and downloaded to the printer. The

templates may then be recalled internally within the printer to use in conjunction with a data

stream transmitted at a later time that contains the label data to be printed.
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An al ternate enbodi nent of the printer systemof Fig. 1 is now shown in
Figs. 7-8, which show a "hybrid" XM printer system 300, rather than the
"native" Wblo3psicst er system 26 WO 03/ 052658 PCT/ US02/ 36322 T1/U802/3¢302w i N

Figs. 2-6. Note that this enbodiment nmay still be used with the conputer
system 12 and printer system50 shown in Fig. 1, and |i ke reference
nunmerals wll be used to denote |ike structure or conponents. In this

enbodi ment, the hybrid XML printer system 300 may receive XM. data that is
based on ZPL ALBN YT RloRScledbti TR deRPPLGT Boww U WiffBrdiee bBSvedDine lmafigiage
(Zebra Progranmm ng Lang’tiage such as ZPL | and/or ZPL Il, and any

var i ant X¥haratsr sysine el dmlle@trpééfwgeZ b andthedwbrd XVAgpringergiisters embadimestes t he
"caret” t [ e.to d For
exanpl e, Cfr}a s % %apm the\c,]%B &I nes pt?ﬁmyger{] Odlmr?’re’éijveif'é g%la%e @%gg, and

the ""XZr déﬁﬁémndl ZPLI HRIS afehfirse e whlbaded! aDee f)ﬁﬂitéﬁtAlsJ ete/Bat tRnGitage al so
i ncludes "tilde" commands, which represent control__ commands. For exanpl e,
the comfabadmentzof Figsy 7% iihngh a reogbinatioghrfite native KMLs PrpteregystegbAf the

i redi at t n lg’ﬁle aj, | 8« » ing on
t he act uﬁ%d%rn{rrgftlrl gﬂofcvghgaagn 2]I)ﬂt05)trﬁn{e? ilf‘5 ¥ ngg\édt‘%éi H‘é \?\g?%erg@gt(rel oped
by Zebr andtely pwiteltes betwetn a YativedfMHinidde and & ZPhonsle. t he owner of the present

i nvention. e . tha PL i.s used inter ngeably with ZPL | erein.
Greater det 29‘11“ MB%# a‘iﬁépf‘ﬂ@r pisten 3h8a§ ‘?“F‘?é eHYP BUNE i n
docurfent@sterﬁ ’Uf’Fﬁéf s€5l6" ik Rbhidhl X §X P Y @RI d Geffad A€ 1YOLURE 1468I6n CRIRERRA wigl er ence
for X acturer Part No. 45541LB, and ™ "ZPL |1 Programm ng Cui de

Vol ume 'IXSL formattixg eleentEgmbeddedemthe X SVetemplatst TTodendbathe layout apgSarmaBingahi ch

d be f d .and he Z
he 1ol IS8 R s hutooip: biFSeER it bubis? o BR Aullh 206 ) LStpallf 8t

af or emeRfehdyp thudOpre ngﬁ@ta%dareﬁn&@nﬂiaylaqursmgoesmomﬁumgefbjs'c@nsﬁ mnnlad;el r
entirety. Inthee di ment of | anguage” of the printer

syst em |s§uaevon§sbmusa aésro prspare 2681 styleshepts, andn¥SL selensy jap el fosthisabone 10 theay be
f d
ool AN bl A Sy iy SRy ERERSER, BEET S, oo

means t hadll- fM‘tﬂéﬂ AMiatdaa sting NSLcforhAting oigedtaiel the dika (iteq XEL stp]reishéaﬂands sent

to the prlnter it is_ inmmedi tely rinted. Stored | abel forma t hat
tenpl at 8 hemmsy ir} the ‘F%t?@lc%"h%{y‘ #1e viquidhedie negd tNsg EPITERIARSH g‘dge t he

printer.;, {0 R kRS r@ﬂﬁtg H’@ﬂg%d@Qﬁ@Mn?ﬂetb ShReR! ﬁ(xlly"’c&ﬁbd?lbte'mr I nter

to use in conjunction wt streamtransmtted at [ater tine that
cont ai nsERPhgysteat) élus dbtviatingthb eequrfordngdorm of ZPL.

Some companies, however, may not be ready or willing to make the investment to

such a “full conversion” of its system into “pure XML” because such companies may have a
sizeable investment in the older ZPL templates for their labels to be printed. Many companies
are building infrastructure to permit XML data to be easily passed from business process to
business process because transmission of such data in XML compatible format is becoming
the industry standard. Although many companies, and the industry as a whole, are moving in
the direction of using XML format for data, such companies may not want to scrap their
investment in their template database infrastructure just to make the switch to a fully
compatible XML format.

Accordingly, the hybrid XML printer embodiment of Figs. 7-8 permits use of existing
ZPL templates with data in XML format. The ERP system 88 may continue to use the existing

ZPL templates because the “complete” switch to well-formed XML has not yet been made,
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27 WD 03/ 052658 PCT/ US02/ 36322 As will becone nore clear in the
description below, one difference between the native XM printer system
enbodi nerwOaB/0F6gs. 2-6 and the hybrid XML printer systempemhsd2/saer  of
Figs. 7-8 is that in the hybrid XM printer system enbodi nent, the data
tenplates are predefined in ZPL and are first downl oaded to the printer.
Al'so note that the hybrid enbodinment of Figs. 7-8 is not a conbi nation of
the native XM. printer systemof the enbodinment of Figs. 2-6 with a known
ZPL pri nhét likély fdrSecOimid reabovd: ThusPRSH. sBildshéely; séHamk andedrihiting \dbjectd @svdret ween
a native XML node and a ZPL node. The hybrid XM printer system of Figs.
7-8 is diot yetrhepr intnlespantadent thetERR sitenandyhe hytsid XML prister systqm providss §c9str whi ch
XSLT is t i . the |l abel in conjunction with XSL

for mattielr%&e eesﬁ%lﬁ&hgﬁglg%&g]gﬁ%ﬁgﬂ%he XSL tenplate. To handl e the | ayout and
formatting dfuring abel toi Figt Meand dodel isegnmnt 6f tlieheodeasepgment ¥bwprimmiedmtely st em
of Figs. 2-6, : npany (or _ ve r S repaye,and define a | abel .| ayout
usi ng Xﬁff%?’ﬁ&f’gg‘f%ied TRRIE 3 - %%gﬁi‘gﬁwg]éﬁéab?estieméﬁ ORZYs ‘hi???‘%ﬁle’?&’ ¢ ehar e
XSL stylae%@g h§ﬁ9§in§e t WAL | [
printer enbo |%€11?gplﬁ1§_tt he busitrrlacf;nggnct?gtt(ig tg{/e'ﬂgb%@RP syls)lﬁlgtr?n %tei\%g?b\ggﬁi%o

t ransmi tthe pentingfofamadtud\lar dedealabel,i and Wigth rhayr eesavédy thdbinemvsy cfithe priwged | ke
(i.e., XSL stylge sheets an sche int fi.rst ace, then.there would
be o neTgem Ut P REMS P Tt Taerh i bogh e i Putpe st e ion

busi nessodrdtiyndtlpafdtvhetdde t he conplete switch to a fully conpatible XM
ERP system thus obviating the need for any formof ZPL. Sone conpani es,

however, may not be readycade Sagmentig- & Phulewniopdablefgmplattent to such a

"full conversign” of its systeminto "pure XM." because such conpani es nmay
have a sizeabke:suoyestoentrsn the ol der ZPL tenplates for their labels to
be printed. NMAY conpanies are building infrastructure to permt XM data

to be easily PBYTHEY $5008d B8 hess process to business process because
RS Col R

transm ssi on 4 cofrpati bl'e format is becomng the

i ndustry stangdgy,ts, B8R s Y~ BRBPaDheS~FaNd the industry as a whol e,
are novi ng i naot twe, sdvrectd,ansaft otenong EXMiddees it f or data, such conpani es
may not want "RON.SEGr a§f FOh, P19 10I0EBVARTDCI W Fhei r tenpl ate dat abase

i nfrast rifct ur °£: t,5§)£§° , SR OSWeeEH PR g FUl Iy  conpatible XM format.
Accordingly, A 6@ yg)g |4§8 gangr@rgsemgQEgﬁF@ent of Figs. 7-8 permts use of
existing ZPLpbemphat'es wth data in XM_ format. The ERP system 88 nay
continueld o uge the existing ZPL tenplates because the "conplete" switch

to well-fornmed XML has not yet been made, 28 WD 03/052658 PCT/ US02/ 36322
As is known in the art, the commands shown at lines 1 and 14 ("XA, *XZ) define the

beginning and end of the template, as is specified in the ZPL language. Line 2 indicates that
the format template downloaded to the hybrid printer system 300 is stored in the memory of
the hybrid printer at a location defined by “E:SHIPLABL.ZPL,” where “E:” represents a
storage device identifier, which may be, for example, a disk drive. However, any suitable
storage device may be used. The inclusion of this command indicates that this format template
is to be saved. Lines 3-6 represent some of the various printer setup and initialization
commands provided for by the ZPL programming language.

Referring now to line 7, the “*A0” command with an associated parameter of “N”
means that a text field is to be created using font number zero, and in a normal (“N”)
orientation (i.e., the font is not rotated), where “58, 58" represents the height and width (in
dots) of the text that will be printed. As provided for in the ZPL language, the command
“~FO188, 169” defines the field origin so that the text will be positioned at coordinates 188,
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nost |likely for econom c reasons. Thus, XSL styl esheets, schema and
formatting objects have not yet been inplenented at the ERP site, and the
hybri d XMvopsiosices system provi des a cost- effective sol utricarusom3eazh
environments. Turning now to Fig. 7 and code segnent 5, the code segnent
shown i mmedi ately below entitled "code segnent 5 -- a ZPL downl oadabl e
tenpl ate"” shows a specific exanple of a ZPL format tenplate that may be
transmitted to the hybrid XML printer system 300 prior to the printing of
an act ualsolips | rERdRtd RRAE and b Bts BEwWABYmIRe Scpumthgiof tHelgbaenory of the

printer systemfor future printing jobs. Line nunbering has been inserted
for pur poses Toe ¢dnmoandr SENGR9” dRNycammands wiib tthe paramstert ofe 95 de deftiss @

RS, et S Y SR R SRR,

NAON, 58,1:8r Eﬁi&&& th&YeEd r@) NSO 98héwigstdifefent than in standard ZPL. In standard ZPL,
AAQN, 58, 58" F0188, 244" Cl 0"FN998”"FDaddr ess”"FS
AAON, 58, vdenFon 5181 opemand-fo 9 Aamplate; prieepived, no data is supplied along with the

aro. 55, BTEY Sl Al e AT B Mk araRd. a subsequent “"FN” command issent

NBYAN FOJtBe& s@saﬁ&zmgasmﬁmammhme fdsta, ASMQRved, by the HataAsaIfAEn tlss kyhridn in
the art onmands shown at |.ines 1adé_‘éc§ A)th)édfln

begi nni r‘r‘&‘ba ’éf‘eé‘ JOBPVer rfé“f“@nﬁffsa%“°“a§aﬁaés HRECET mapediately °Z’ﬂ§t

Line 2 iddintaless infiddted b @hef OFPRt dat LA @Bxﬁm&’ﬁ&"ﬂlh eRgleskcle éxﬁ'lﬁple)’i%'ddtap“ nter

system 300 is stored 1n the nenory of the hybrid printer at a |ocation
def i ned imnediately foHpwingBhe 71PN comreand, bug: precae@qslrlysfénfﬁFla” data bield pomeand.ce

d f wh
St or age TR u B BT R il B PPt B SR e i 4 00 ©

this forgpat of GaRhédse systém bPa Rertane dhud; IWIRE thd tempREY HE¥Atin SUFBePheritse
various printer setup and initjialization comrmands provided for by the ZPL

pr ogr anié FRgeiveth by thsehybrg XML iprigten svstamy 30Q. riteis ptored e memqry of sherpimtervandn a
associ at%gltlgﬂlgn&gegsagélatlow bet%@rpsrzaﬁ%, %mda‘f dif*doob iGhdted S tO be created USI ng
zerb, and 1 n a norma

font nu

Similarly, on line 8, the association between “address” and field 998 is stored, on line
9, the association between “city” and field 997 is stored, and so on. Note that the fields
represented by, for example, “name,” “address,” “city,” and the like, are not the actual data to
be sent as XML data by the ERP system 88. Rather, “name,” “address,” and “city” are “tags”
or “associations” that associate the data that will later be sent by the ERP system with the
field location or identifier, namely, “999,” “998,” and “997,” respectively.

Turning now to line 12, the “*BY” command defines default parameters for barcode
commands which follow it. In this case the parameter of 4 defines the narrow bar width to be
4 dots. The “"FO” command defines that the barcode to be printed will be placed at
coordinates 188, 488. The “~BZ” command defines a barcode, which is a postnet type of
barcode format, with normal orientation (parameter of N), height of 35 dots (parameter of
35), and no human-readable interpretation line (parameter of N). Further, the “FN” command
with a parameter of 995 specifies the association between the label field identified as “995”
with name of the XML data to be downloaded, which is defined by the data command “~FD”
having an attribute of “zip,” which further specifies that “zip” is the name of the XML data to

be downloaded to create the actual printed barcode. The actual barcode that is printed is the
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orientation (i.e., the font is not rotated), where "58, 58" represents the
hei ght and wdth (in dots) of the text that will be printed. As provided
for in theodBlosicawguage, the command "AFOL88, 169" defi nesTitse2/843et d
origin so that the text will be positioned at coordinates 188, 29 WO

03/ 052658 PCT/ US02/ 36322 169 (i.e., 188 dots across and 169 dots down from
the beginning of the |abel). The conmand "~FN999" (FN conmand with the
paranmeter of "999") defines a variable field, which will contain variable

i nf or mation, de®0RasdQ¥Rh RAed to the printer at a later time. In that
regard, this is somewhat diffferent than in standard ZPL. In standard ZPL,
when an "" FN'Ofcconmsenixt frelds arepmpidted en tls baewmde label, 304 aellas the mugode itegdf al ong

with th co nd .becaus nthe tenplate is Jater r | I,ed subsequent
"hEe | CoameRanda R B Rt 1. Py rSBR I sadeiechipe neddi D8 Ehar
fol | owedslpysthies19aind téxk 8Blcdode 5.t his hybrid enbodi ment, however, certain
"association" data is provided imediately follow ng the ""FEN' command, as

i ndi cat ed by Thye inrapy enghedanent.cthg tewplatgndrownrintdede segyaent 5 & séoradmn dhe t he
data i b 35GE YorfrPd:! QW he Y~EN' .G ng, ceded . by. t " NFD
data fi %}j‘%omn"d?‘%i GRS nd ng Yol TR i pRitm Bl BECEE holis WdF el

mat ched phintdd).t esukivharglalin@s el définentekthfieldsEfd life MiAdefhes s ebas kel thatared | at er
time. Thus, when the tenplate shown in code s,egment 5 is received by the

hybri d >defings plang withyassosiatiapsothat wilk e eqreplated ih setval ¥ MBs datp e from ghe  ang
addi ti ongip p ivle Mng AEdh A fel . N red.
Sinmlarly, %ﬁt‘{n?g%atgfﬁaﬁéﬂae'églgg ation E '?ltv%/eenrs' gggert&@ %gr@'gﬁeeqe]?pggeg is

st or ed, afncddesegmént 3 ey akefioe ivdtidhofielie treestatic' andt whichrfctldsi &k dagighie.i Bhest or ed,

and so on.. Not at the fields represented_hy, for examnple, "pane, "

" dar es St s e Fariable fedne e ot b Diendly APED e PEI as XM
data by doRRlafdRrSYbaIedBwitRaith & be doViIBaded aP4lAicp $ifne, wilieH dataicbitespdhds "t ags”
or "associations" that associate the data that will [ater be sent by the

ERP systtenhesprinted lhkel. field | ocation or identifier, namely, "999," "998,"
and "997," r ectivel y...Turni.n ow-to liLnge 12.~the "~BY; cC nd ,defi nes
default para &' tg%b%élgre bc?gm%(?g lﬁ(sfls%'\%mﬁ%(?h Pfq())l FOW ?Ea (l'leh(%? ol“ée%ctgse t he

par anet ehamé”) def@ininds het Migne Gl the Wahidle Yatltill bo s&ift in thelnsal XME dafiRBht
command defines that the barcode to be printed will be placed_ at

coor di naverualiygfollags thedpavnloaging of shertamplaie frrthes than ihe et datatihethwillsben

post net t f ormat, with normal orientation (paraneter of N),
hei ght d%r%gegio&()t%j%p%%g&r%g?n%!er of 35), and no human-readable interpretation
| i ne (paranet®y seefhol) the Forirdah esmpldtbef ¢oddd'segmentemnaboveist iised ip apeaiming codd 995

specifies the association, between the Iabieeh field identified a(? "995" wth

name of Seg@enk s ghawn mynesiately Relpwarndds eniftled nopde sagmet &d- o wakea ommand

"AFD! ' rj bt e 2 Rine WHGD: pecif i "Zip" Qs

PD AW R AR B iRl ine WhEdin Uidk en SRk 1165 phiiles’ 8 P
illustration only and is not part of the code.

Code Segment 6 -- downloaded XML data for use with a ZPL template

1 <?xml version="1.0" encoding="UTF-8"?>
<!DOCTYPE labels SYSTEM "label.dtd"> :
<labels _FORMAT="E:SHIPLABL.ZPL" QUANTITY="1" _PRINTERNAME="Printer
1" _JOBNAME="LBL101">
5 <label>
<variable name="name">Albert Einstein</variable>
<variable name="address">1234 Relative Way</variable>
<variable name="city">Princeton</variable>
<variable name="state">NJ</variable>
10 <variable name="zip">08540</variable>
</label>
<label>
<variable name="name">Steven Hawking</variable>
<variable name="address">5678 Black Hole Drive</variable>
15 <variable name="city">Los Angeles</variable>
<variable name="state">CA</variable>
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be downl oaded to create the actual printed barcode. The actual barcode that
is printed is the 30 WO 03/052658 PCT/ US02/ 36322 zip code 304, as shown
in Fig. oawo@B/swas se, text fields are printed on the barceda/usabad32805 as
wel |l as the barcode itself 304, as shown in Fig. 9. Such fields, may

i nclude for exanple, a nane 306, address 308, city 310, state 312, and
text zip code 314. Thus, in this enbodi nent, the tenplate shown in code
segnent 5 is stored in the hybrid XM. printer system 300, and no real
"work" is performed (i <eayiabld abed="esp'movogetvarpabieted). In sunmary, |ines
7-11 define text fV/étred>and I|ne 12 defines a bar code that are defined

al ong wijh associ LRSS that, will bhe carrelated with actyal, XM data sent

< h <
fromthe  ERP system 88353_1&1 2q% ---Eamssajgéﬁ@awlﬂ?g@; QL Pk AURLErs, as
set forth above. The teuptiabee nehe=Cods, "SeRgMRBEkIvimybOef i ne which fields

are static and whi ch fkeidsbbr eane'sbddeé>NYRiAearivbte>abl e fi el ds have a
vari abl ¢ name (stored i‘Hetifel APEREO AR 044rhTchabey be | ater correl ated
or "assd?iat e fafa to be downl oaded at a later ti me, which data
corresponds to the printed | abel. Thus, in the hybrid enbodi nent of Figs.

7-8, the ""FI¥ bd@%@iﬁé}ﬁ diep?esentJ %'a@%ﬂ){lﬂﬂ datd&ffBanh € RS PRP&stbhBsNGTe Of
the variable that will be sent in the actual XM. data that éventually

fol | ows wahémdmmiammgt systemheoulrénqﬂdetpéhe hebrideXMLitamter spstera 806, bud after t hat

wil | be rlnt t r code t te of
code sedhermit dgtiutid GaEGETent 3oRas 7 ARG I fre, HoER M Bl

| mredi atspst¥mbR B¥speild examsle bf EddRGecBORES sﬁga&né w&ehousemmsym dat a
for use with a ZPL tenplate." Line nunberl ng has been inserted for purposes

of il dbatrmey & used, yormepmple, ipan fdiele orarghpuse syeagesaesysieghithe “Oracle

encod: ngtesty o Dhdtls W00 cblieR A b ERR. P oy ey Gl o Bradre™
- FORVAT=SAP, 3k tho e, BiPthis spetifibiéxampic, khe BFHCNT@RB&I\@mer damt from ifs"database

JOBNAME="LBL101"> 5 <l abel > <variable nape= "nane" >Al ber
Ei nst ei r7ef Mm%qhsﬁatadvarnaawp@r e for a’aﬂge érgnsy%w "FQé]Pea? infer Resauss s apl e>

<vari ablg et B nﬁilé Mse?lﬂ'ié 6&%&%%Mafﬁeat%ﬁlite<(}f%ﬂé‘Qtl,g?nent 6 uses Oracle XML

name=' st vari abl e>
semantics.

In that regard, the particular XML semantics used by the Oracle warehouse
management system is defined in line 2 of code segment 6 by the “DTD” or document type
definition, which is identified as “label.dtd,” as is known in the art. Also, as is known in the
art, the ERP system 88 or Oracle system has the capability of specifying the format in which
the XML data is to be printed. By way of background, this capability may have been originally
built into the Oracle system and other ERP systems because such systems were designed to
interface to a custom “middleware” software system, which handled the format conversion
between the Oracle or ERP system and the particular barcode printer in use. The present
hybrid printer eliminates the need for such a “middleware” system.

However, the XML data transmitted by the Oracle system specifies on line 3 of code
segment 6 that there is an XML element called “labels,” which has an attribute called
“ FORMAT.” This attribute specifies the particular format template to use. In this specific
example, the format template to use with the transmitted XML data is identified as
"E:SHIPLABL.ZPL," which is the format template previously stored in the hybrid XML

printer system 300, as shown in code segment 5, and which is a ZPL based format template.
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10 <vari abl e name="zi p">08540</vari abl e> </| abel > <l abel > <vari able
name="nane" >St even Hawki ng</vari abl e> <vari abl e name="addr ess">5678 Bl ack
Hol e Dri vwo/osmsicadl e> 15 <vari abl e nanme="city">Los Angel @s3/vsar/B@bt e>
<vari abl e name="st at e">CA</vari abl e> 31 WD 03/ 052658 PCT/ US02/ 36322

<vari abl e name="zi p">90007</vari abl e> </l abel > <l abel> 20 <variable
nanme="nane" >Ri chard Feynnan</variab|e> <vari abl e nane="address">90 Quantum
Circle</variabl e> <variable name=' city">hbm1Ybrk</variab|e> <vari abl e

name="stag" tb¥orrta tRPh@ previvay e&bﬁom&&na Ztdte d’ixp%"rﬁérﬂﬁkf/:_cﬂfhh@liybr?cﬁ

</l abel > </1abel s> Code seg@rrent represents the actual data stream

that t héﬂﬂhmrgyesﬁmrmgo%my mﬁbéﬁemmhagmmmfww 'FiSHBLABEAT-T 0 t he
hybrid XM prl nt etlls d%%ﬁ@ng'o Hletzﬂitd ﬁ aleg%rxtguctf%ﬁmgmlaﬁ %npél%e toguc%ogse

segnent 5 was Sys In the
speci fi ¢ meierm’f “cmdmmmms 5ncﬁf‘ld®NAME Mh@b@ﬁl&ﬁe magermmy system

that may be_used, for exanple, is an Oracle warehouse managenent system
(the " OFRESHEES 188 ByrElr o parceeclabels WIS} witle tesifrdites AR R NAMES y 4o may
be Used < Aﬁ/ﬁi (‘1 fi talsb(! & ?111 t he
Oracl e systen1gatﬁ%?s&%é¥ é@fgﬂ1ltg&gatgt§§gn ang fbrnaggﬁéﬁgoﬁgﬁgg#ﬁ a
parti culnanethdlessfineludet! ifi dre Oraaleshatastecause sucht deta pas ntiginallyBecatedste ihtierface

specific exa uses_.the Or tem the tenpl ate of code segnent 6
uses Or 48§ ‘;ﬁﬂgwé'é’r?&ﬁfvﬁesas‘?eﬁ“%ﬁig PEgard, the particular XML semantics

used by the Quachge y@hﬁﬂp@é&mme@mﬁs ofYRb&aMdAE, Aahbwedt fidskine12 of
code segnment 6 by the "DID' or document type defi nition, which is

i dent i f i18damb19-Ralrespectively, Notesthatsthg Haemerionps ¢fs‘labek” daia appear 4e be sinilanten i n
(e 1 DR, LD Tieci % 515, AR5 -RERR oy o
backgr oyggheritditefer¢apAlvettiBinstdiBY “$tavid IaaingT A ‘Ri¢Hayd Feynman,” respectively,
and have associated fields for address, city, state, and zip code data. Accordingly, the data
shown in code segment 6 corresponds to three individual labels to be printed. Note, however,
that for each of the three labels to be printed, all of the addressee information is printed as
text, but only the zip code field is printed as an actual barcode. This is because of the “~BZ”
command defined in template of code segment 5, line 12.
Referring to code segments S and 6, the data transmitted by the Oracle system shown
in code segment 6 is then associated with the corresponding format template shown in code
segment 5. For example, in line 6 of code segment 6, the variable name of “name”
corresponds to “Albert Einstein,” which is the actual XML text data. Using the previously
saved template of code segment 5, an association is made between “name” (the contents of
which are “Albert Einstein”) and the field number “999,” as shown in line 7 of code segment
5. The XML data “Albert Einstein” is then saved in memory defined by the field number 999.
Similarly, the XML data “1234 Relative Way” is saved in memory defined by the field
number 998, the XML data “Princeton” is saved in memory defined by the field number 997,
the XML data “NJ” is saved in memory defined by the field number 996, and so on. Once all
of the data contained in the XML data input stream have been associated with the
corresponding template and have been loaded into memory, the label is printed.

Turning now to Figs. 7 and 8, Fig. 7 shows a high-level functional block diagram of a

33



built into the Oracle system and other ERP systens because such systens
were designed to interface to a custom"m ddl eware" software system which
handl ed twe oBosieas conversi on between the Oracle or ERP $¢ItEsor/adsd2 t he
particul ar barcode printer in use. The present hybrid printer elimnates
the need for such a "m ddl eware” system However, the XM data transmtted
by the Oracle system specifies on |line 3 of code segnent 6 that there is
an XM. el enment called "l abels,” which has an attribute called "FORVAT."
This at tghbdfil @mdB&iRlehi 88 thd'ybdd ML frinté05y¥Rin BOOPWANE Fi® 8/SRustrhids thi s
specific exanple, the format tenplate to use with the transmtted XM data
i s i dentdombingd hegh-level spfhvrirablock diagranwaridcdats Sowtdeagtam aba snesiiplembedimentyi ousl y

stored in.the.,.h id X int.er S 300, as.sh i N Cco nent b5,
ona v (B e pRY BV ofler sl 15 RN R0 Iaher 355 SR BT ASHIREL 5
Thus, t htekprisaaésouEPlainthg{ERP) Syitdny 88 isriestribed abivd waittoregsbet t the@atiagory of

the hybrid X WVIL printer system 300 ma%/ be recalled froma | ocation
speci f i efMpyprmtergyyptomadihe zafa may coptaig boths KMl gempenenissind Ziddremennsnts,

attri but f (ST L h as " QUANTITY," " PRI NTERNAME, "
and " Jdgﬁwédgﬁﬁ‘? eu%%ﬂ_%ﬁm\ﬁ#%‘{ " specifies the nunber of barcode
| abel s t o pr iThehighhlevet biocles off Figi Dillugttate uieRINTERKAMceSsoaA20, whichiBhAMEE' ar e

| egacy fi s not needed by.the hybri ri nter ut are
nonet hel ¥SOE sitegerc Wrmenof b pindua SATbwebing Gl SET T RIS IRET 1 ¢
created o thé‘iﬁfﬁi%‘r@ges&iﬁ% trRte M RaRY @bjé&f MOBEIS us@P bl 9 KiMIE Bridegées The

code segnent 6 contains three groups of ™l abel" data,” as shown at |ines
5-11, 12lesct®ed above ¥OthaBspertao plernative KL piatter system of Figsthbee groups of

"| abel " data appear, t.o,be sifml.ar code seqrent 1, nanely |ines 8-14,
1507 ana SAESRIiRRPT, BN Ghed S0 BEFRRER T e A nolR TR o PSR T 2 e
Ei nst ei nyrder"tat 8N olria Wk i fR@sessid stepdi 28 g o WA YiA TBE art. PR Chidc¥sBAry, whénd have

associated fields for address, city, state, and zip code data. Accordingly,
t he dat @erfermaing XSk typeiprosessisms descEibed ahaye vdth rewpestiipdbe erbpdimeni #f Figsbel s to
be printed. howevier., : - f e

print ed,zggai‘l 'I(\CNC(%);“%P%]%’ éyg&rg%slée%&?% o?l{negf%?}gnmn?sth%ir]?ﬁ%y&g%g) Q'? aggf ,a R’%ﬁ{& c(5nt y the
zi p codandmdal.dAi SAXIrprotessbraRowdves) Gitefpreth AMD dgntaX Bhd data skrearas) aad afithehe
"ABZ" command defined in tenplate of code segment 5 Jine 12. Referring to
code sedhrhuilding aneds treg fumermery, i creates, evepty” Bt 8 darletbyeeve Shdfan i n
code se i n ' | t r ngj ~ let ate
honn | i anya 1hnd ARTISARE ARAGE Kol mepG SEAER e L SE TRl B e
var i abl growssnglhrgenamaiits of XMIledgands to "Al bert Einstein," which is the

actual XM text .data. Usi .t he evi oys sa t enpl at e. of code,segment
5, an assocCi ’E‘i"}%glf%"%%&gjé‘f‘%é’ﬁ ‘gﬁ'aﬁg" J"%/"‘(e}’(ér ’ '%%’08?551“3 18 Pfegfab?y d

not performed, hence processing based on node trees in memory is not required. Accordingly,

rather than using an XML processor that is strictly DOM-based, a SAX processor may be
used, as shown in Fig. 7. The term “SAX” merely refers to a specification regarding how to
handle data and syntax of the XML language. For example, a commercially available XML
processor that may be used in this embodiment is the “Expat” XML processor available from
Thai Open Source Software Center, Ltd. Although this specific model of XML processor has
the capability to function as both a DOM-based XML processor or a non DOM-based SAX
processor, for purposes of this embodiment, the processor is preferably configured as a non-
DOM-based XML processor, and thus will be referred to as the SAX processor.

As shown in Fig. 7, in addition to the SAX processor 320, a ZPL processor 322 is also
shown. The data paths from the SAX processor 320 and the ZPL processor 322 are then
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which are "Al bert Einstein") and the field nunber "999," as shown in line 7
of code segnent 5. The XM. data "Al bert Einstein" is then saved in nenory
defi ned bwyotoesfesel d nunber 999. Simlarly, the XM. data 'PC2a%oRed3at i ve
Way" is saved in nenory defined by the field nunber 998, the XM. data
"Princeton” is saved in nenory defined by the field nunber 997, the XM
data "NT' is saved in nenory defined by the field nunber 996, and so on.

Once all of the data contained in the XM. data i nput stream have been
associ atreﬁkeav't& hhé BRck Al PEXbld Data SiibAkiSn 226, *Ifﬁé/ &/aBERE DA lREbrht0
menory, the label is printed. Turning nowto Figs. 7 and 8, Fig. 7 shows a

hi gh- | eddckf 32fc tcombimbs Itheo MU datg aeqened drorg 3th Ris/smagew PG /2DSiEsS/ 36322

speC|f|c‘enbod| hyby i rlnter ) |Ie Fig. 8

i |1 ust r afPgCIaes n@ﬁb‘}aﬁae tEetB%¥ {gvgl?a \R/aevéouf‘)lP' &éi dini)a’é B anéemopal?tg # ow
di agr amfadntignei®eld vikth eés‘p@cdltmtzpmt%mbm dTybdé shobht P EsdtheillySyishieslep,The
hybrid XML printer system 300 receives data fromthe enterprise resource

pi anni nghe¢ Brtpyl XYl datpsfor eamples thei wane abbers Hipsten.r é%ﬁ*é’@fi Ip dts taRROCiAR] ve
XM pri rl{wc% °’§§§§;"§ %ﬁfi%a@enqﬁ%e PL R %Jk %g:&g'nt% é‘e”t s_and ZPL

conmponent s ta and or t tefp ate ata. The high | evel
bl ocks of Fi QJexV iHeI b riat endased dy a W@Bme@&em&i’ﬁg blbclc33Ds whichype  of

XM. processor.. of bac ound, roce or (Sl | e APl | X1VI L)
does notProgFE¥g ﬁe“ %#Bﬁ‘é@gi%ﬁr b‘WWéFn‘{% "%ﬁcé"rl %’iﬁ’ %y the
XM procass fn?tersd%? réxgﬁglea%v%ll\ﬁ%r@ W@Pﬂ f?nﬂtsi@ Qéich Ve o éimiyer

systemof Figs. 2-6 descri bed above, DOM based XML processors create a
node tr ewailableméomr §Zebna Techaelogies @apmrytlmutOﬂ Vernpn oiddls,s Ilhlgplst@ms ingleds s

Ko Moheht i BES50S Bt B e R 72T

Accor di rghotvs: Zebrad¥ibdeld Xilst+OLORITTN oFRINMY Y403aNT H7ONIIMRY0XCH, umsaa 2ange
amount of nmenory. A SAX processor, however , |nterprets XM synt ax and data

st reanms ,Z@fhd 05 SL laad any MadelXiisedesrhgroqde piarters from Zebraenmogptions Nete éhat élse
"event S"B arcoedehlilen%I &%'B%p?‘é‘%‘&t ?%@%bqy %erfgﬁncfd' Qltﬁ%?%e L aﬁ}hﬁs SAX

processor re very nenor I Clen esl rabl e when I’OCGSSI ng

| ar ge armmﬁﬁngofwh}élmpr@t&&mg Wik flebphifeddh ﬂﬁrnaﬁv?e@mﬂﬂmditm?dlerﬂém%@Qenﬂaﬁ
however, XSL-type processing.is pr eferably not performed, hence processing
based omoredel styledieets or pehepRys ysednot required. Accordingly, rather than
usi ng an XM 0] t POV e S I QQFSS y be
used, as ShOVTMF’I:lIéI ﬁﬁgﬁ?dg% %& %’%dgélfegr%r% C%%g%b margegleé f?’éf@?sﬁ%{gga specﬁrlﬁl %:%tl on
regar di regnbodinent) buh prefdrablyl aith tbmekcept'rmahatahe bheodé\&ardmﬂgaag@not%pemﬁechrrpl e,

a commerci al | v il abl e rocessor that i hi s enbodi ment
s the. B XM s o S4aDfTes E 15Fe F Grpteranly Spectted by ZpL"ecmiband
parameters in the format template. For example, the ZPL command “/BY2,2,100” specifies,

for a linear barcode, that the narrow bar width will be 2 dots, the ratio of the wide bar width
to narrow bar width will be 2, and the height of the bars will be 100 dots.

After the bitmap is rendered, it is routed to the printer driver 54, which is also shown
in Fig. 1. The printer driver 54 is an example of a component described above whose function
may be performed by either the processing device in the computer system 12 or the processing
device 60 (Fig. 1), depending upon the physical location of the associated processing device.
Again, a single processing device, if sufficiently powerful, may handle all functions for the
hybrid XML printer system 300.

Referring now to Figs. 1, 7 and 8, Fig. 8 illustrates a specific embodiment of a

combined high-level software block diagram and data flow diagram. The software described
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Thai Open Source Software Center, Ltd. Although this specific nodel of XM
processor has the capability to function as both a DOM based XM. processor
or a non WOM3hamegsl SAX processor, for purposes of this emoadiSomsd322t he
processor is preferably configured as a non- DOWbased XM. processor, and
thus will be referred to as the SAX processor. As shown in Fig. 7, in
addition to the SAX processor 320, a ZPL processor 322 is also shown. The
data paths fromthe SAX processor 320 and the ZPL processor 322 are then

34 WO 03R92628 bESldcea 3y3IRS Brocess EESK the cobMputhl H6tem BD6E g Vatdaabkiee Dat a
Integration 328. The Variable Data Integration block 328 conmbi nes the XM

dat a r eqedogssdr 28 omytpefoRfunstiensaere®ngn dottbe cespwer systgsieinditheprintfe dat a
with the fields-that re _previous fl Pl . te,

rent i ondd dhobe IPEm el o8 BOHFRboRiort QRfiplihal Al if EdREd f vt
Essent i ghdyyfunttior BégarfttlgpIt it R6t anterial toXvhe dedp, off ehis exentidme whether migsre
"Albert Einstein," is saved in its associated  |ocation defined by 999 of
the t empresessing orpsacesHuR fuBglions ate Periogped byher In theccomputer systeng opby of ipghe
render eq)rilﬂye %,s&in]i map/ Bar code Rendering bl ock 330, which processing is
simlar 10 kiown ZPL bit map rendering used in known commercially avail able
ZPL pri nt er s Asheill lexdesgrited belosy, frailtipbeni‘pagsek’ htinoughRhe processmgsstepsishain ar e

commer ci.al | avail able fro ebr echnol oqj Cor por at.i on. of Verngn
e © e 18lmre oo prdet D STaR S Eoenter dul HOWaRRE i P RleYESAT e (o
per f or mathe i 2RkeRidIBRéP ANE AL, B OGESSIE Sho¥h by PebiB¥inesZFurRdWNOASH S 8Xi I 11 +,
QOXi I I, 96Xilll, 140Xil11, 170Xilll, 220X 1I1I, Mdel z4M zZ6M 105SL and

any Mbdehay)iot seceseasilibbe shosa. i interstive progess Zedeseri@drthas maayi ot havgoareexapiat t he

Bi t map/ Bar cod dering block 330 i f | f i L haut f
any XoLRBE AP b LBt Pelp LRV oB e & REPEL S Fliph P S Re st b ey ©
printer myStefRodmbad Mridtan ‘ARematie pafil’Tmsy ¥é eldvALInSFigr 8 96 ldeshed lifesuthad. The

barcodes are rendered as descri bed above for the native XML printer
enbodi neRMmMsHRrEcesping coatspl bagkt 19 theeSAX cupeesiy 1atThisnis 3 sherned pyyaet er s

are not .specifi iﬂtlaeid&[t)l{i/ H%@%g%gﬁé‘?“&th%% is?%ér @%.ces@&t Sfmfoop 3t ﬁg ate

pr ef erabl'y speci parane I'n the format te ate. For

exanpl e,mdneiméPbeforyproedsing B¥ehe? it3 0. specifies, for a |linear barcode,
that the narrow bar width will be 2 dots, the ratio of the w.de bar. w dth
to narrow baFouPapRseiafjillustsation oply 1 # &rshepasht theguehithe BoPesRg flusk¥ed 6o dot s.
After t | LAg | ko i &AL Bri 86y teV 1 Whi ch
is al sot}g ?V\% i nteé?‘gﬁg?fﬁ%ﬂseen})h Htée}{ygﬁél ver %lﬁtlaf?ggégpexénvg{eee ofE agﬂla
conponeniatad@ster phirted dsbmateyenises elnf aisecbnd fipassiiyas yvall plso fherdesatibey belowh ¢lre t he

A TN TN T S RN TR NG v e SR
devi ce. printed in accordance with the ZPL template previously saved.

As shown in Fig. 8, a data input stream 340 is received from the ERP system 88, and
as described above, may contain XML data and/or ZPL template data. The SAX processing
block 320 initially receives and parses the data input stream 340. Note that the SAX
processing block 320 is actually performed by an XML processor because a SAX processor is
an XML processor operating in a SAX mode. Thus, the phrase XML processor or XML
processing block may be interchanged with the phrase SAX processor or SAX processing
block. However, as described above, the XML processor preferably operates in SAX mode,
and is thus referred to as the SAX processor 320.

First, the SAX processing block 320 determines whether the data input stream 340 is
well-formed XML data by applying standard XML syntax rules to the data input stream. Note
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Again, a single processing device, if sufficiently powerful, may handl e all
functions for the hybrid XM. printer system 300. Referring nowto Figs. 1,
7 and 8, WioOg3/08068| ustrates a specific enbodi nent of a codiiuseni3éseyh-1 evel
sof tware bl ock diagram and data fl ow diagram The software described 35 WD
03/ 052658 PCT/ US02/ 36322 bel ow may be executed by the processor 28 of the
conputer system 12 of Fig. 1. Again, the processor 28 nmay perform
functions common to both the conputer system 12 and the printer system 50.
There mgyyhife QAR RbcNRELRELIES SOFS, 8 WHhE EssSRMIl] HHRGhMOBs iHR SAODERIcEss@ Whi ch
may function separately. It is not material to the scope of this invention
whet her dftfig. Jowtk &Esgs i7rsowmgpome desivate dndritg.i Hshovangdagse o wr Fheltebps SAXi n t he

conmput er__system y_or i.n 1h rinter. tem wi || be described
pol o, rhupeerisr and a&argtestife i ik Ui B @ u Beins houn n Fi o8 may
occur under gpiKe SAXOprocBRin® blodk FZE d&terimired OthatHEHeEdHd inpait! GliediIdob het

"passes"” are not necessarily linear and thus, an exact path shown by
speci f i ccopforrastoo XMy rsyiex. theriity is gssumgd thast the edagas dnput |sireya & &k based
interati - [ Il JBY, e t 'Rl and
endi ng p%‘f%ﬂ "Ss)grq?g\jtnae 32"@8&3%9’%%{’%:?2 antéégha gg%ol?&?esgu t 36‘(9%2?['2? eIE y the
pass ngyodessigdiblock 322nfdr filither procésaing. e atathay ehe P hproemyindbloeh3ofiFig. B g. 8

i n dashed |ines . tha returnps ocessin ontro ack.to.the SAX processor
350 Thiis tegSsenitlB bmsir e BPL Profareat] ﬁlg-_? hih eind Bavinergpe Bt ot 1 ve
and that,ny I'F‘?g %OWL 838 Aow3 2P R¥md 20D pficedsbL i ZPL HREBEss: eliose

§c
processing re es Its end. For purposes of illustration orﬁnigll, ina first
"pass"” tusedmtpnchiahgeaplyderssing il lustrated in Fig. 8 a ZPL tenplate is

first sent tq.,t hybrid. X rifater system 300, where the actual ata to
be' pri nted | TPl Bbcesie ol 12 B ipeei & Pers i fotaiind S¥fn 2l Do
bel ow, tigch réMesélitd e 230 REBA tEMBlateBreRAEO R ZRIDBocésOind BloRk BDL Aiteives Sent

to the printer system to be printed in accordance with the ZPL tenpl ate
previ oud {beginping. ofAlabelh spmnand KI'FA).gwhigh gauss i prutbegin rseses e thes formatei ved
fromthe ERP system 88 . as._desgri may contain XM data

and/ or 2@%@%&% oL atP%lsﬁthl‘cé X%‘%&Ségggfe%g’%ﬁockyszo initially receives
and parses tharidaé ZPLNpethmaidsegveddfhe proteesindand tdefineSth¥ figddsoofsiri labelbl ock
320 is actually performed by an XML processor because a SAX processor is

an XM pesatallyioestehlishing jand fefinineste fefacto v ntady Prpgsracentief1and, offessor or
XM.  pro i [ Mt or or
SAX pf ocRiinfmay 86 feltéd 36 W LELL GELHE VNG BT GAREnRIAE a5
pr ef er aldeyn dpenihdal, ithe IRK podasing diudki 322t dnesuntert anr ‘edd tof latel™t bemiBand

rocessor_320. ,
P ("XZ), which causes the format template to be saved. Note that the "DF command with the

corresponding identifier “E:SHIPLABL.ZPL,” (shown at line 2 of code segment 5) indicates
to the ZPL processing block 322 that the format template is preferably saved internally in the
printer system on the “E:” device in a file named “shiplabl.zpl.” Of course, the format template
need not be saved internally in the printer system and may be saved at any storage location,
such as on a networked server or a remote location accessible through a communication
network.

The "DF (Download Format) ZPL command indicates that the label format of which it
is part is to be stored rather than immediately printed. The save actually takes place when the
~XZ is encountered which indicates that all template data has been received.

Also note in Fig. 8, a block labeled “ZPL label formats” (352) without vertical lines
completing the box is the symbol in the figure for a data store. This indicates that the template
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First, the SAX processing bl ock 320 determ nes whether the data input
stream 340 is well-forned XM. data by applying standard XM. syntax rul es
to the dawe a3npess stream Note 36 WO 03/ 052658 PCT/ US02/ ¥63A%02/843a2 t he
SAX processing block 320 of Fig. 8 is the essentially the sane as the SAX
processor of Fig. 7 with Fig. 7 show ng sone hardware and Fig. 8 show ng
data flow. The ternms SAX processor and SAX processing block will be used

i nt erchangeably herein. If the SAX processing bl ock 320 determ nes that the

data i npidta IMiRAFORAARS inpaE streﬁlgri‘.«f Q608 trPa Kk sRYOTRY lind ég@ﬁ%(&% bata d08a1s8d t hat

the data i nput streamis ZPL based. Accordingly, th rocessi ng bl ock

320 r outiedicatésethdtiiat somp Uates timgathe 3t isoretrisgedZBiom theodats stome) fayl adsditic@al f or

the ocsdntseanty TR by el in BOGEE bk S6ERF o8 oo e i 5 g

sone harddephét regreébnfitg acaseoniddonatwhitt ©'ot afieat B6ws ZPL processor and
ZPL processing block will be used iInterchangeably herein. The ZPL

processi ng bl/ddwugpz blegknlapglest respdlsZlyy Iabgk famat B350 sbow gernedted é the340,
which r ¢ L r 1 : : si ng
bl ock 3%&%2%&56\? etssmaﬁlbgégrfﬁﬁ\aé %ﬂsgﬁegﬁltwﬁ{:d?%ﬁg lr%cfg , +°(§ E\’E ?Q%Z’es it
t 0 begi ninprithasedata figwt ey hotr meessarile opitatie or The fromithd “dager@lPhtlabel forsfadin i n

t he code segnent 5. Various ZPlL comrmands goyern the processing and define
the 11 eleeForootngnd e ZPloablFaral PSR b g calis RioteRY A ebNesat o t o
be pri ntgd. ipBi hBve! arkCRthi® |inlit’l'iaa'i‘‘glpa‘é’&’l“?flfer tROPPRNES] tBBYat REsaVEE 8 MRhah thei S

stage of processing. Wen a of the format tenplate has "been downl oaded,
t he ZPL hlookG&scargrobbhHihle i§RP deta cloeant magrexert bagkctodhe $ AKqirdcesapnlplnck 3300 X7) |

whi ch causes the format tenplate tp .be . sav te that ,the A co nd
o e G i b fate tomert byl 188 Bt uf Bl M8 agfiBiiw Ghra iR BE D o
code segBNtnpat 4tREMCBUESto b prdGesddd ﬁewﬁﬁitmt&c land 28vditd ad dditiall Or mat

template is preferably saved internally in e printer systemon the "E
devi ce idewaldadeéddataned "shipl abl.zpl." O course, the format tenplate need

not be saved 1}1 nternald %ssi’ r{'h:&?g% tl%i ﬂ@tcggsi?gﬁﬁ&s?rg%eang&??-?,eth% %ﬁﬂsggttae?l%

econ
st or age | ocat’l 8[’?, u as oI a net Wwor server o enofe |

accessi ihg tkdhsMitghe fotd0 XD deaf which wilkieodessedbe ti kbt DOMVIL peitersyistent ) ZPL
command indicates that the |abel format of which it is part_is tg be

stored r39Pnaraceordpncenithiithe Breyiopsly dewploaded Rl jemplate. Ben sxapplee sheoPAKe when

r ecei vod o Er Sl URL S a foble LBRIFALF NI B Mg FRP-RLR, BB BoctRa BO27)
Wi t hout tgésliowe dlo proce’s thexotupl datd, nig: stdred ABK forsnat Baesyiod)ab shawrt ihehd bloekr e f or

a data store. This indicates fhat the t | at e :
labeled “recall ZPL ﬂlbel tIormat’t 35%, ) t?lat t ren%ecaﬁled format template may be used in

conjunction with the incoming XML data stream.

The SAX processing block 320 processes the XML syntax and determines various
elements and attributes defined by the data input stream 340. In this embodiment upon
receiving a “ FORMAT” attribute, the data input stream 340 is temporarily interrupted and
input data comes from the format template stored in the printer system 300, and thus the ZPL
commands embedded in the format template are interpreted by the ZPL processing block 322.
Once the commands in the format template have been interpreted, the data input stream 340
again becomes the SAX processing block 320, which continues to process the XML data.

Additional passes through the processing under control of the SAX processor 320 may
cause various “events” to be initiated, as described above. For example, a “variable data SAX

event” 376 may be initiated so that the various fields in the format template are populated with
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37 WD 03/052658 PCT/ US02/ 36322 data comng fromthe input streamis stored
in a data store. The line exiting the data store 352 indicates that at
sone | at ewotoBe26she data is retrieved fromthe data storePCorusadsise: onal
processing. The data flow path is fromthe block 360 to the store to the

bl ock 356, but this does not represent the actual "control flow " which is
not a linear flow Although a block |abeled "recall ZPL |abel format" 356
is shown connected to the block |abeled "save ZPL | abel format" 360 as

nent i ongfe 3BQMPondIh® 6 SdsDElate®Y XMIL dRA beinpe Adceived Mthid BUshodat By fHeOblodRy not
necessari li/ continue or flow fromthe "save ZPL | abel format"” block 360 to

t he "r edaltieledZMatela KML fariabler withh ZBE labgbormtavaniable” 34{k Essentizlly, theowaslles; s
iterative e i N 1his.inpitd ol ZPL

| abel fof aetsx}\/@“ é%%/e uggtggs g%ﬁ‘lg%s%ogxg{egb %Hcﬁle%%gis H(I:(E)}%tsf;8 "?atq% @%e ?((r;l\rput
dat a st reeafiplepiy true\sept the a1 tvaridbie stuvaspheaassd idOgL ataciAIR2OEintein” ¢30% | nued

processi ng, as .shown dashed | i nes f there is no additional data in
t he dat%%i%ﬁhfhoé‘t“rlé&ﬂﬁ}{ EMEY Qs w%ggvg@d e%%‘fa@glfpﬂgattve € SRS they
awai ts 6}5&1{7&1 PB]@"‘na g’\émltmdte%ta?eoflceﬂ@sﬁn angl "pass” through the

processing Il ustrat in Figs RP system 88 may transnit the
actual XM daﬂm,smmlnbcmdrl 320empy athSéuiﬂtw evbrgs h«ythahdie Xhd_tasks deseribeslyst em

300 in accordance W, i ous), o] ‘p de For exanpl e,
t he SAX a%BYeeélé iy [‘) E%% e‘fteégg vvra % %L\I/qugaigl S Rt ¥h may
speci fy diliatpadsad elrobid ﬁe'p'?oceEs‘ihgf&ifhﬁVK udder Ebﬁ%ﬁﬂ%? tﬁé“SAXC;ErH@éssd}@Z@ mdyhe

stored ZPL format is recal as shown in the block |abeled "recall ZPL

| abel f oawwt the 3aeration pha otheh$AXeayants, 8 cviich may beeprpeassed bing binsk Jakeded n

conj unctg on with i, coumi n tr £ 44N l.ock 320
processe qcﬁ%s (7 ?P\tgr%ﬁ[ﬂ &eM—l} mq%egs%‘\'/eélr%ﬁgﬁ mglg(Iies%%<t rén?%ﬁgg dt%’rllt&but es
def i ned “gat duastitgadfalabekdty pfihtr @A, 3443lect ﬂleﬂlble&zen&f’f’b‘ﬁbdleﬁﬁiﬂbbddpt@mser@eﬁ; ving a
"FORMAT" attribute, the data input st rea”rrl 340 is tenporarily interrupted
and i npahoasapapes giens.” f BisrdQ0Hp! PORtaReveRte niIsa 00 dpigirister iewent, he"aﬁ?aﬂﬁ‘*tdéFa system
300, andev&g""sanﬁ el@% commands enbedded in the format tenplate are
interpreted byt PL processing block 322. Once the conmands in the
format tenpl athe dumber béeach edeatsparetvirchally halidadéd andpnd governaibB4lie tyagai n
becomes the SAX pro essi bl ock 320, whi.ch continues t cess the XM
data. Ad@nbgussian. 35 d sapatyity gtﬁe thREIW3FS PBRtET ﬁzgst%dE?SGe yr ol sspectnandsax
process nc%%{?s e PrRtEF SndfHel Qi ol Nise oftcedé;esehnhtth@aﬁg inpatf st b bed
above. exanp e a "variable data’SAX event” may be initiated so
that t héFhmalswuﬂoWs ehed printar tdhdeteoninmtf it esrphpable er eoqﬁgpllstﬂatbe!imthm labgls WO
03/ 05265(1%551 /

)Srot elz %%ata stream, and to optionally return error information if it cannot.
Although in code segment 6 corresponding to the Oracle-base XML data, only a limited
number of “other commands™ are shown (namely, quantity=1 and printer name = printer 1,
both shown on line 3), essentially, any function or feature that may be controlled in the printer
may be specified in the XML input data stream, as mentioned above. Thus, there may be a
close binding between the actual XML input data and printer control codes.

Also note that such “other” commands and corresponding “other events” generated by
the SAX processing block 320 in response to the commands are not part of or specific to the
Oracle system, meaning that the Oracle system does not necessarily “know” what these
commands do or how they are used. It is only when such downloaded commands are matched
during SAX processing that the commands and subsequent generated events take on meaning.

When an “end of label element” event (</label>) is received, the label is complete and
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t he correspondi ng or "associ ated" XM. data being received. This is shown by
the bl ock |abeled "Match XML variable with ZPL | abel format variable" 380.
Essenti alwg,03tobmsyari ables in the XML data input stream 340/1&om3@3s0ci at ed
with the fields in the format tenplate. For exanple, in this step, the XM
vari abl e, such as the actual XML data "Al bert Einstein" (306 of Fig. 9)
shown in code segnent 6, is matched with the ZPL | abel format vari abl e,
such as the 1label variable "name" in the ZPL tenplate of code segnment 5.
The SAX g0y BeIprideed. TRMNtrdlNb thedl Builed 't RBE ZPL EBfrtatliny Bl Srotdising 39KS
descri bed above, such as a "begin | abel SAX event" 384, and "other SAX
event s” viudh capbssthpdabsl tor be printed. Befsmbly, therfynejiontafehe, ZBL doupatigngoengmey. g
under cantrol of,t.h SQk. et i fi.e Ot her
Sax everteceiingioa it RS EARE bisrgndfBie SRy i RRELAL SNwE e O,

390. Foreferad) & the @PIL fophdieig er@@NThis KBiyibined funcligon' detdrmiries thieckitnsape det
event," "set quantity of |abels to print event," s"tﬁe ect dia event,"

|
"sel ect epstnefthe text. haecodp.cand otherfields 9a dhelabel, integrates the mduuduabypitrgaps With nt er
event," " i [ - event o i \V i ke.
The nunBiRg Salof Bhd R RiElioR (f8/a spglt S Binfiaf 356 arf Sy the B0Mplel |1 (0.
type, dabef bigharatol tha prianehgdeabprirterydriver $4)Fighd) davephesigal rendemngsyrs media.

Essentially, all. aspects d. functions of the printer yay be .cont.rolled by
use of  csatisodeh Selfer e Aok fmHine SBiaasrnt TR sy Eolouf SR
printer hanRekiffhvafbld ZPLL phiftefs2aRRA 8 fOF exafiple E}Ufn%{er% QoRlertiallyh®ailadhe!
descri bed by the XM. data stream and to optionally return error

i nf or matfionn Zebrai Techuwtogies Covpotationiofi Yieroon dlile giitinats, evhidhr mey pasledenthe o t he

O acl e- e .XM_.dat a n I h 1 e~ - -af .- at.her, B " shown
(nanel y,t%O PYy glmg‘}uegq' B@%’ gpﬂ"ﬁgh%x:lﬂgﬁi ﬁé(gﬁ !L7d3&ggt2%8§ :mlngg gﬁl i | ??e 3),
essent i AN, 1038l ahd Bt Molel i sér8 barcedd pratersray be controlled in the printer
may be specified in the XML input data stream as nentioned above, Thus,

there may be The Zilodermsitingi enginsepraeassing 384 stantiallyxaatermipssallyel thealifddsor i nt er
control Aliso, nat K " rL&sRARIE

other. GyAres BARCHIG s in Bt 8, dF R ATHREY Be RO B RSPRANERD |

t he comumadpleathe AR fopmitiing fengine prpeessing G94 mayhdeter@nacha thy fitld rontamany ng
that the Oracle system.do essari lHX‘EI know: what these. conmands do

does not  nec
or how thegatar Blhatidtinsieie (06 GRIEE. SharveLBHG i 1c0%0 SmeBt v RITISH B Meat ched
during $huf M%P%%%dtiﬁﬁ,tpo rﬂﬁ (@ﬁm@@fl&ﬁ?ﬁzddnaqgw%@nﬁ hEERSMa R RY BNt S
t ake on neani ng. en an "end of I'abel element” event (</label >

i's

recei vedyidthhend bdpirs dta fiebhpiigh eoarditate3d 188) U5, 05 2@istePGY/ lipsd 0368 23de now
may be printeg. Control is then routed to the ZPL formatting engi ne
processishg"¥8¥4; which causes the label to be printed. Preferably, the

function of tipgs 4RL 7ZP0r f¥Rhthif e MBcessing 394 inspects all of the fields defined by

the format template in conjunction with the corresponding XML data and essentially

determines how to create dots (or bits) on the label that represent the text or barcode.

Barcode fields are formatted and rendered by applying the appropriate bitmap generation

algorithm to the field parameters based upon the barcode symbology specified for the field

accounting for horizontal and vertical sizing of linear barcodes and magnification of two-
dimensional barcodes.

Specific embodiments of an XML printer system, including a native XML printer

system and a hybrid XML printer system, according to the present invention have been

described for the purpose of illustrating the manner in which the invention may be made and

used. It should be understood that implementation of other variations and modifications of the
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processi ng 394 includes the function of bitmap/barcode rendering. Thus, the
bl ock 394 will be referred to as the ZPL formatting engine. This conbi ned
functi on wetmensicses the bitmaps for each of the text, barcadsso2/aasd2 ot her
fields on the | abel, integrates the individual bitmaps with proper
rotation and magnification into a single |label bitmap 396, and sends the
conpleted |abel bitmap to the print engine (or printer driver 54, Fig. 1)
for physical rendering on nedia. As described above, the ZPL formatting
engi ne Qﬁ\%ﬁﬁcﬁﬁhﬁw itg%érimyaﬁgfcté M He aPpatat! tBURoseC KRN iR 1R hit, AvPipBle ZPL
printers, such as for exa e, In printers comercially avalilable from
Zebr a Tewdentdrogines liGoedloy the ispevifefembeod mentstdebdribed. 11t Isitheyefore winteniplated/toi ncl ude

the following.printer. nodels: Xill]l+, 90X.I11, 96Xilll, 140Xl

170Xi | | [OVe PrEssfeinvepiipp a“%éﬂﬁé aiié‘%@t‘%gh%f‘sa?ﬁf‘ Ba (0T KAUTY ?‘}tseb’abgﬁucode
pri nt er Syithid e &k shiftt SRE ScbPofRRObAIR URHEHAESHrRipRS AisEIdScitint 2lalnyeddRt&h. M nes
all of the fields contained in the |abel to be printed and determ nes what
nmust be done for each field. For exanple, the ZPL formatting engi ne
processing 394 may determne that the field containing the data "Al bert

Ei nstein" (306 of Fig. 9) shown in line 6 of code segnent 6 is printed
using font nunber zero and in a normal ("N ) orientation, and is 58 dots
in height and 58 dots in wdth, and begins at a field origin coordinate of
188, 169, as indicated by line 7 of the code segnent 5. Thus, the ZPL
formatti ng engi ne processing 394 inspects all of the fields defined by the
format tenplate in conjunction with the corresponding XM. data and
essentially determnes howto create dots (or bits) on the | abel that
represent the text or barcode. Barcode fields are formatted and rendered
by applying the appropriate bitmap generation algorithmto the field
paranet ers based upon the barcode synbol ogy specified for the field
accounting for horizontal and vertical sizing of |inear barcodes and
magni fi cati on of two- di nensional barcodes. Specific enbodi nents of an XM
printer system including a native XML printer systemand a hybrid XM
printer system according to the present invention have been described for
the purpose of illustrating the manner in which the invention may be nade
and used. It should be understood that inplenentation of other variations
and nodifications of the 40 WD 03/052658 PCT/ US02/ 36322 invention and its
various aspects wll be apparent to those skilled in the art, and that the
invention is not limted by the specific enbodi nents described. It is
therefore contenplated to cover by the present invention any and al

nodi fications, variations, or equivalents that fall wthin the true spirit
and scope of the basic underlying principles disclosed and cl ai med herein.
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41 WO 03/ 052658 PCT/ US02/ 36322 CLAIMS WHAT IS CLAIMED IS 1. An XM,
printer system adapted to print bar code | abels based upon an extensible
mar kup | awguage266<KM.) i nput data stream the XM printer ®¢ItEsor/d4eset uding a
printer apparatus having a nedia control system a print head assenbly, and
a print head driver, the XM. printer system conprising: a conputer system
operatively coupled to the printer apparatus; the conputer system further

i ncluding a nenory subsysteny a commrunication interface operatively coupl ed
to a network; an XM processor configyiegmMs receive and process the XM

i nput data stream and obtain schema identified in the XML data stream
froma SWHATHSIApOMERAS, the XM processor validating the XM. data stream

based upon the sche tai ned; .an extensible styl esheet | angua
transformati on (XW dté eéoS?StS‘Bn‘%‘féB%?e‘a pying t(’)%t%ﬂ%ﬁelgbe% ?fsgghlg’g’f’ an
i dent i f icR@ndible ibi@kuMangitige (XMISGipItIdaea srdairy s NRAL pfitteOSyistedt jncluding a XSLT

processor transform ng data in the XM. input data streaminto transforned
XML dat @rintssseperaiys havhg asmedia oqaise! syptesy Aaryint hgad2ssemblypprd &y deadet

| anguagey. - t)h”ﬂ j é&htf processor configured to format the
transfo?jrrrl&%[% a&éﬁ?érr\?gstt?ngrrmrt%n& XM. data based upon XSLFO instructions
cont ai ned i n atdagpstey byasdneaperatankt caufied wabe priadepanamssubsyst em conf i gur ed
to receive the formatted XM dat and generate a bit nmap representative of
the bar code thegogputes system f BfdB8or ding to claim 1 wherein the menory
subsystemis sel eglgthod E@R4de 9roup of nmenory conponents consisting of
RAM ROM hard disk storage and database system 3. The system accordi ng
to clai m1 wherei acomeunmeatmyinefbeapemtivély couplmtte a networkt he conput er system

and accessible thro a network. .4. e system.accor di cl aj
wherein the menor §" ?ggé\/gtf’@ﬁ?rsw“ﬁ%‘%;ggfﬁ%gg& andh BrOpFER t@%m é‘?P“%;BS%aem 5.
o 3 SR 8 s w0 o o b oo 2 4
XML processor validating the XML data stream based upon the schema obtained,
an extensible stylesheet language transformation (XSLT) processor configured
to obtain a stylesheet identified in the XML data stream from a stylesheet repository, the
XSLT processor transforming data in the XML input data stream into transformed XML data
based upon the stylesheet obtained,; '
an extensible stylesheet language formatting object (XSLFO) processor
configured to format the transformed XML data into formatted XML data based upon
XSLFO instructions contained in the stylesheet; and
a barcode rendering subsystem configured to receive the formatted XML data
and generate a bit map representative of the bar code label.
2. The system according to claim 1 wherein the memory subsystem is selected
from the group of memory components consisting of RAM, ROM, hard disk storage and
database system.
3. The system according to claim 1 wherein the memory subsystem is remote
from the computer system and accessible through a network.
4. The system according to claim 1 wherein the memory subsystem is
incorporated into the computer system.

S. The system according to claim 1 wherein the computer system includes a
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processor selected fromthe group consisting of a conputer, m croprocessor,
Rl SC processor, Cl SC processor, nmainfranme conputer, work station,

si ngl e-chwp osofpst er, di stributed processor, server, conPCeluse?/36322

m cro-controller, discrete logic conputer and internet conputer. 6. The
system according to claim1 wherein the XM. schema and the XSLT styl esheet
are XM. docunents. 7. The system according to claim1l wherein the conputer
system and the printer apparatus are housed in a common enclosure. 8. The
syst em 3p6QREE Beledidd FbRItRR droip edrﬁlsﬂn% ba EoMpRIr SrhicEpséREBoARISTHRo k40! er
apparatus are housed in separate enclosures. 9. The system according to

cl ai m 1 GIREr piasesshe wwimfamer compytesmventli stafeonyr singlesehip gomputary slistitaitatoused

i n separate encl osures . i e;W th C r t wor k.
10, * The P@reh e A o e bR R A nd G SofipuE 2T
(ERP) syst emgsendght hkgstaivlactdrping tdadlémst rdardin thet XML Xdheps iand ahe X8ETem t 0
initiate printin of the barcode label. 11. The system according to claim
10 Merétﬁpsb%a@m"%@em%source pl anning systemis a warehouse
managenent syste - gt 1 i :
enterprise r§Soungé§YSéerlmn?%c§y£}§ g%&n&?{sw@%&tgﬁ%@b%@%&qﬁ%tﬂ? %@ﬁgrystem
t hr ough apperatne amdiokisedliB a cdinmos gsdleswreaccordi ng to claim 10 wherein the XM
processor transm an_error .indigation.to. the enterprise r urc

Dl ot ng. system | 11 AGERCHRE i CRPBEImE cHBRteSheB AR I B0 | dat ed
i n accor,dang@s WeHoubddgn $§RM@enckduredNe system according to claim 1 wherein
the network 1s selected fromthe group of networks consisting of a | ocal
ar ea net wor k9. r entihe systenvaedordinthi daimeld whereingh& compuiteresystem, and thepririer,
public-sw tched tel ephone network (PST and plain-old tel ne . system
(pors) . sbasritinare SobRh B SeBrHE G oPUTe) atheinrdt Fith e Rl ARG Y
reposit geMvgiRntains a plurality of stylesheets and is accessed renotely by
the conputer systemthrough the network. 16. The system according to claim
1 wherein t hdOschdhg syatpesiccerdingctnelainhd whefeinr &) eptprosise Jesqures RlipNINgs

03/ 052038 RBLRF e 533G ikl o SHERE SRR BrARE BRI e Rinl]
| east onf tlfbatdode ddbygl esheets in the repository and at | east one of the

schema in the repgsitory are updated periodically. . .
11. pThe syst)e/m accordll?lg to claix?l 10 w el‘el% thg enterprise resource planning

system is a warehouse management system.

12.  The system according to claim 10 wherein the enterprise resource planning
system is coupled to the XML printer system through the network.

13. The system according to claim 10 wherein the XML processor transmits an
error indication to the enterprise resource planning system if the XML input data stream is not
successfully validated in accordance with the schema.

14. The system according to claim 1 wherein the network is selected from the
group of networks consisting of a local area network, remote network, dedicated network,
Ethernet, Internet, public-switched telephone network (PSTN), and plain-old telephone
system (POTS).

15. The system according to claim 1 wherein the stylesheet repository contains a
plurality of stylesheets and is accessed remotely by the computer system through the network.

16.  The system according to claim 1 wherein the schema repository contains a

plurality of schema and is accessed remotely by the computer system through the network.
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18. The system according to claim1 wherein at |east one of the styl esheets
obtained fromthe stylesheet repository and at | east one of the schena

obt ai ned Woa31061688 schena repository are tenporarily stor®dTiusor/bas2nenory
subsystem after retrieval fromthe respective repositories. 19. The system
according to claim1 wherein the barcode rendering subsystem processes an
in-stream foreign object defined in the stylesheet. 20. The system
according to claim19 wherein the in-streamforeign object is a

bar code- t ype 19bj eqhe sgstem 2R r&iNsS tCOMiAEE WheieRDatt18asE b 60 tRO stplesHeRisNn e XSLFO
processor cannot process an in-stream foreign object of the barcode type.
22. The repositemnaad evleakit nge oHthe behiema in thiyespesitory g updatad periaglglly- at us cont ai ns
at |east onegalgqrithmused t nerate a.harc ynbol ) a

bar code typqupeci(ﬁ’leesas"lerr%1 ?‘hcgdi)nsg[ggq é:{s"flﬁléglt Whgtein %ﬂi"agtyg ee%fgg%gg'é#ﬁ%&t 0

cl ai m 1 ophagtedi fiorh e RBAGREE réRBIERY iand as Udasty 46T ther Riérmke sblalhed Fidmrtle t o t he
print head driver to facilitate printing of the bar code |abel. 24. The
syst em sekesiadieResitony areiemperaifyetieied 13 theomempryJubsysient after rafigeral feom, theaquest
to the J Nt o generate a barcode | abel bitmap. 25. The system
accordi E%gp?%t%lr%l}lo?n&gﬁésv\her ein the external source transmts the request
over the netwerk. Th6.systtia ®ystimptacdamd] rhetein theabarc@ié nehdarmp rsubdysteaxt er nal

source transmts. the M. i nput ta streamto the printer system 27. The
syst em PEQSEFEP AY Iy BregmAPiHen ql?@l’?étr‘gﬁ%ﬂe%ﬁté%tgteﬁsi‘ﬁ?t' source transnits a request

to the printep Sy%@%&&é&n%&&aa@ Q0 1A 100 RerkiR RS ilittdARPfora objct! §HPONSE
to the request, the M. printer system processes the request i'n accordance
wi t h cl darode-typd obreansnmits the bitmap to the external source. 28. The

syst em accor di ng claiml wherejn ihe conputer sy receives a__request
froman ext eghual ﬁrsé'%e’lnoaci"grrﬁje rloac%g? ng)d?rém?rﬁlgew? ?%gfeéxqrg?eﬁ%ﬁr @otce
transm tohddags érhﬁ-stré’M}fdrBi@be' alR il afde g,@a_d wherein the bitnmap generated
by the barcode rendering 44 WO 03/ 052658 PCT/ US02/ 36322 subsystemis

transnitted 28 thdhesystemascosding toclaimd wirsein theeprinter appasatuberntains ahdeapt

appar at us n XM pr.ocessin tam ki Slng: I
opor at i Vo gopli i TEReE R B FRATER 24 Tan a baRORTHRE R R e oy
further siynghesli ng

23.  The system according to claim 1 wherein the barcode rendering subsystem
provides the bitmap to the print head driver to facilitate printing of the bar code label.

24, The system according to claim 1 wherein an external source transmits a request
to the printer system to generate a barcode label bitmap.

25.  The system according to claim 24 wherein the external source transmits the
request over the network.

26.  The system according to claim 24 wherein the external source transmits the
XML input data stream to the printer system.

27.  The system according to claim 1 wherein an external source transmits a request
to the printer system to generate a barcode label bitmap, and in response to the request, the
XML printer system processes the request in accordance with claim 1 and transmits the
bitmap to the external source.

28. The system according to claim 1 wherein the computer system receives a
request from an external source to render a barcode label, the external source transmitting the

XML input data stream, and wherein the bitmap generated by the barcode rendering
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an XML processor configured to receive and process an XM input data
stream and obtain schema identified in the XML data streamfrom a schenma
reposi t orwp o3nkessXM. processor validating the XM. data st PearasSoasme2 upon

t he schema obt ai ned; an extensible styl esheet | anguage transfornmation
(XSLT) processor configured to obtain a stylesheet identified in the XM
data streamfroma styl esheet repository, the XSLT processor transform ng
data in the XML input data streaminto transforned XM. data based upon the

st yl eshegbsysteinds figbmiteod tonhd ddt@nslsyhresheet | anguage formatting obj ect
(XSLFO processor _ conf.i ured to format the transforned XM data .into
formatted Xm29%at zfob}i%eéﬂal%’&ﬂ © IXIDEGE @PPHEYS. FE R PTREHHNG SHEEMCAMPHEINng:

styl esheet; and aa%gﬁgt‘iﬁsyfs{%mj@ﬂe}a!ﬁg%@‘d@lﬁ&fé&t%%&@d?éd&%‘hﬁfér hbpatGE1 Ve the

formatted XM data generate a bit map representative of thé bar code
| abel . 30. A net hmlmhdompugpelaystmﬁmgeramdadmgode | abel in an XM. printer

system adapted to pri ntgag{d code Iab sed g n exten%e. rkup

| anguage (XM.) input daf rpé%‘?"?fsofﬁg Hrfeﬁfl T 2%Q) BROSHTS A Rg¥a
printer @RPdfeainlindebthil YcienABEnAfiEP M the XMIY Fht@tresin Blohd sdhemsl repRsisaybl v,
and a print head driver, the nmethod conprising: obtaining schema identified

in the XvXWH: aros@ss@ra\rﬂxdatmmﬂmmedwx@p@éaasedwon therseleemasibtainadhe XML i nput

data stream using an XM S I é[Y{t sed
upon the schema obt ai néa; eox{egggllgm esh¥§ ay@’aéﬁ a{n&% en é&%‘ r%ﬁg‘@é){a dat a
stream fooafigiredtty| stidired styRpiest tictehuﬁed i ehies KMIDidagh ehddadn ifiond Iaest%Mhebtnput
data streaminto transforned XM. data usi ng an extensible styl esheet

| anguageerasiemy sharatldn Proestsey tinsforniag rdati &b dhe FOAL  RRutsdafs st into
obt ai neq a_n%t?lr @gats&? ftgg S gﬁ; into formatted XML data using
Si sty esan ng

an exten uage ormatti ng’ obj ect (XSLFO processor
based upon XSLFO i nstr extensibtks stylesirdetilangehgenfotrhattisg whesth@ESLFO)SpMErs8d’ 052658

PCT/ US02/ 3 322 ge eratin i tmap.rep esent t| ve of e bar _caode | abel
using a® efn’d@}tlthﬁq?ﬂffg Maéé ‘Sr?g\'l{l dptaqbpsedaton ¢ he
bar code(i(% Hs&ﬁlctﬁHP&}{ﬁéxﬂéﬁ‘&Elﬁ%%ﬁéhéw Ad bar code type instream foreign
[

obj ect ned I n the stylesheet; and transmtting the bitmap to the print
head driver to facilitatmregde rrtendwgng)fsubstysiemaconﬁected tbabedlvemhe foomattegle i n a

barcode pri nt)&r/madgg% tggge’rate a b%hr{lLapegp()rgseerslt% Vo the Ear LYy I sing:

30. A method for generating a bar code label in an XML printer system adapted to
print bar code labels based upon an extensible markup language (XML) input data stream, the
XML printer system including a printer apparatus having a media control system, a print head
assembly, and a print head driver, the method comprising:

obtaining schema identified in the XML data stream from a schema repository;

processing the XML input data stream using an XML processor;

validating the XML data stream based upon the schema obtained;

obtaining a stylesheet identified in the XML data stream from a stylesheet repository;

transforming data in the XML input data stream into transformed XML data using an
extensible stylesheet language transformation (XSLT) processor based upon the stylesheet
obtained;

formatting the transformed XML data into formatted XML data using an extensible
stylesheet language formatting object (XSLFO) processor based upon XSLFO instructions

contained in the stylesheet;
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a conputer system operatively coupled to the barcode printer apparatus; the
conputer system further including an XM. processor configured to receive
and procewe® oats2k4. i nput data stream and obtain schena i e¢emtisb2/a@322 n t he
XM. data stream the XM. processor validating the XM. data stream based
upon the schema obtai ned; an extensible stylesheet |anguage transformation
(XSLT) processor configured to obtain a stylesheet identified in the XM
data stream the XSLT processor transformng data in the XM input data
streamint o tgemdistingr MbimXp/repledentatias eflthepian cotie labslt ysirgsh dedcode tent erarg,
extensi bl e styl esheet |anguage formatting object (XSLFQ) processor

conf i guseepystemrbgsechen thedotmatied f%@ataxr«hsgtaaﬁoge it rupgﬁug@fsgegapmssg}gtaa based
upon X i nst.r j al i et; and a barcode

renderi %ch%% %tugﬁn%%rggéle%gr% Ee) tggﬁ?ég(r}%?ﬂ\}?t}?is}eﬁe?%ﬁ?ratted XM. data and

gener at e a bittansisiftingethe dgmap &¢ theeprok hedvediner te dabditite lpeihting3ef tharbaXhdepr i nt er
system 3(1}%?: ed to print bar code | abels based upon an extensible markup

| anguage®®XM.) input data streamand a format tenplate, the printer system
including a phintepr ad%naa@wsderﬁmwgpﬁarmg!aa SOVID bk SWessHig Sy @om campridifg: head
assenbly, and a print head driver, the printer systemconprising: a
conput er syst em opepmpiteesygtegnsiasisely gourthes torthepaseodg ppaienarpgratug he conput er
system further ingluding a em a SAX processor configured to
receive and pr oce&e?%ﬁmﬁ%ﬁ#hgrg@w‘é%ream a ZPL processor configured
to receive and processat kML QroaEsot @offigikel to rboeVM akiBH036 2R L/ pir2/ 36322
a variable data integrator configured to devel op an associ_ation between the

XML dat dlataoptresmard joftaim scheme ideniified dmithe Wk dpta sldeamn ghe XMt Proessptrat e; a
formatti i gﬂglg L f 1eha jjat ed XML data accordi ng

to a forvrgrgcga%ggit/%r ne r}{?;ag#{?gﬂfb%%%él Bﬁlﬁﬁfzat e;a&gﬁ%dé bar code rendering engi ne
configured to receive ahextasblei ayledheatnknguageratanefdrmativh KBLA)aprdcegsorer at e a

bit map representative of .the bar code |ahgl 3. The s di t
claim gf"()ﬁ%ﬁ‘@ew Ph@“‘sﬁﬁtyfﬁsgefbé‘gwﬁe&e’ﬂe‘kﬁmaémp prFRL} itgés(gﬁg&ég‘%%&ggs eg
upon conpRimiRFRSAdR thd RMINBptHaBRtrdaBITRIcAk Srsformed XML data based upon the

stylesheet obtained;

extensible stylesheet language formatting object (XSLFO) processor
configured to format the transformed XML data into formatted XML data based upon
XSLFO instructions contained in the stylesheet; and

a barcode rendering subsystem configured to receive the formatted

XML data and generate a bit map representative of the bar code label.

32. An XML printer system adapted to print bar code labels based upon an
extensible markup language (XML) input data stream and a format template, the printer
system including a printer apparatus having a media control system, a print head assembly, and
a print head driver, the printer system comprising:

a computer system operatively coupled to the printer apparatus;

the computer system further including

a memory subsystem;
a SAX processor configured to receive and process the XML input data
stream;

a ZPL processor configured to receive and process the format template;
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34. The system according to claim 33 wherein the events are selected from
the group consisting of a set printer speed event, set quantity of |abels
to print woasws2esel ect media event, select ribbon to useperarsn?/3cskpose
paper event, use 300 dpi printer event, use 600 dpi printer event, and
vari abl e data event. 35. The system according to claim 32 wherein the
format tenplate is sent to the SAX processor and saved for use with

downl oaded XM. data, the XM. data downl oad at a subsequent time. 36. The

syst em accor di ng {ovaghBlk MaB2inBRk&! donfifered a6 rdaleld® ap lagdotiation detdRkn ias ed
format tg ld%’%aeéonili?ned in the XML input data stream and the format template;
a formatting engine configured to format the associated XML data according
to a format governed by the format template; and
a barcode rendering engine configured to receive the associated and formatted
XML data and generate a bit map representative of the bar code label.

33. The system according to claim 32 wherein the SAX processor generates a
plurality of events based upon commands embedded in the format template.

34. The system according to claim 33 wherein the events are selected from the
group consisting of a set printer speed event, set quantity of labels to print event, select media
event, select ribbon to use event, choose paper event, use 300 dpi printer event, use 600 dpi
printer event, and variable data event.

35. The system according to claim 32 wherein the format template is sent to the
SAX processor and saved for use with downloaded XML data, the XML data download at a
subsequent time.

36. The system according to claim 32 wherein the format template 1s a ZPL-based

format template.
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