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METIHOD AND APPARATUS FOR VARIABLE
DATA DOCUMENT PRINTING

FIELD OF THE INVENTION

The invention relates generally to printing of documents
and more specifically to a method and apparatus for variable
data document printing.

BACKGROUND OF THE INVENTION

Printing of both fixed data and variable data is often a
requirement in many printing applications. The phrase
“fixed data,” as used herein, refers to data that remains
constant over a plurality ol documents in a project. The
phrase “variable data,” as used herein, refers to data which
varies between documents in a project. Examples of projects
containing both fixed and variable data include projects for
personalized direct mailing documents, business forms, cus-
tom calendars, personalized checks, and the like.

A personalized project includes variable data documents
composed of a number of copies, where each copy can be
uniquely customized for the intended recipient. The pages
are composed of text, graphics, and images which can be
unique to just that copy, identical on every copy, or used on
somc copics of the document but not on others. For example,
in a customized product brochure, unique elements can
include the recipient’s name and address, while the product
company name and logo are identical on every document,
and the picture of the specific product that the recipient is
interested in is found on some documents of the project, but
not on others.

In view of the combinations of images and text, the nced
for personalization, and the desirability of high quality, the
workflow of projects having both variable data and fixed
data, i.e. variable data projects, especially projects contain-
ing full color documents, can become quite complex. There-
fore, conventional systems for printing variable data projects
are plagued by the inability to print complex projects
reliably, the inability to predict production time, and poor
color quality. Further, conventional systems require manual
inspection of output to verify that all documents were
printed successfully.

SUMMARY OF THE INVENTION

A first aspect of the invention is a system for printing a
project of documents containing variable data. The system
comprises a printer component and an operations manage-
ment component configured to rececive print requests for
documents in a project, create a project for printing by the
printer component, and create a record for each set of
variable data in the project. The system also comprises a
fixed data capture component operative to capture fixed
data, a variable data source component operative to receive
variable data from a variable data source, a repository
component configured to store the variable data and fixed
data tor each project, a variable data composition component
operatively coupled to the repository component and being
configured to combine the fixed data and the vanable data
into documents for the project, and an integrity component
operatively coupled to the operations management compo-
nent and configured to verify that each document of the
project is printed by the printer component.

A second aspect of the invention is a method for printing
a project of documents containing variable data. The method
comprises receiving print request for the project, capturing
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fixed data to be used in the documents, culling variable data
from a variable data source creating a record for each set of
variable data in the project, storing the variable data and the
fixed data in a repository, combining the fixed data and the
variable data to thereby compose the documents, printing
the documents in the project, and verifying that a document
corresponding to each record was printed.

A third aspect of the invention is computer readable media
having instructions recorded thereon for controlling printing
of a project of documents containing variable data. The
instructions comprise instructions for receiving a print
request for the project, instructions for capturing fixed data
to be used in the documents, instructions for culling variable
data from a variable data source instructions for creating a
record for each set of variable data in the project, instruc-
tions for storing the variable data and the fixed data in a
repository, instructions for combining the fixed data and the
variable data to thereby compose the documents, instruc-
tions for printing the documents in the project, and instruc-
tions for verifying that a document corresponding to each
record was printed.

BRIEF DESCRIPTION OF THE DRAWING

The invention is described through an embodiment and
the attached drawings in which;

FIG. 1 is a conceptual representation of a printing system
in accordance with the embodiment;

FIG. 2 is a block diagram of a computer system in
accordance with the embodiment; and

FIG. 3 is a flow chart of the printing process of the
embodiment.

DETAILED DESCRIPTION

FIG. 1 illustrates the various components of a system for
variable data document printing in accordance with an
embodiment of the invention. Note that FIG. 1 is a concep-
wal representation broken down by functionality and thus
the illustrated components need not necessarily correspond
to any specific hardware and/or software. Operations man-
agement component 32 tracks print projects and coordinates
the necessary steps and components of the system 10 (shown
in FIG. 2) to complete printing of documents in the project
including supervising the messaging tasks described below.
Note that a “project” refers to one or more documents having
the same fixed data. A “document” refers to one or more
pages in a project corresponding 1o a set or record of variable
data. Variable data used to personalize each document is
received from variable data source componcnt 34 which can
be the customer IT system or any other storage or generation
device for providing variable data. Integration component
36 provides integration with data source component 34 and
can utilize file transfer, direct integration with customer
databases, or any other method of transferring the desired
variable data. Further, integration component 36 can use any
type of communication channel, such as a Local Area
Network (LAN), the Internet, or a serial connection for
transferring data.

Data stream conversion component 38 proccssces the
variable data and converts the variable data into a desired
format, if necessary, for processing by the system. Image
capture component 50 receives images for use as fixed data
and can include a scanning device, camera, or any other
device for capturing, creating, or importing data. Design
layout component 48 creates a layout for the project that
determines the appearance of the documents and stores the
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If a proof run is satisfactory or not required, the operator
selects “schedule print run” and the process proceeds to step
216 in which a print run is scheduled. Scheduling includes
validating that all resources required for the project are
available based on the resources acquired in step 204. In step
218, all resources are compiled to a work arca in repository
144. Keep in mind that all resources have been tagged with
metadata for quick retrieval. In step 220, the print job is
prepared by importing variable data, such as personalized
data from a customer, and the variable data is integrated into
the fixed data template. For example, the system can have
direct database access to a customer database via IT inte-
gration component 36 using Structural Query Logic (SQL).
Alternatively, IT integration component 36 can access data
generated from Web site selections, such as literature
requests. The project is composed into documents and
submitted to printer component 42 in step 222.

In step 224, the documents of the project are printed by
printer 142. Step 224 includes printing indicia of the docu-
ment on at least some pages of the document. Such indicia
can include a bar code, DATALGYPHS™, or other visible
or non visiblc indicia. In step 226, integrity scanncr 153
reads all indicia and reports the same to integrity module
152. In step 228, operations management module 132 com-
pares the indicia read by integrity scanner 153 with records
of the project to verify the integrity of the print run, i.e. that
a document corresponding to each record was printed. If any
documents have not been printed, the process returns to step
218 for printing of thc missing documents and procceds
through to step 228 again. If no records are missing, the
process ends.

It can be seen that the various components of the embodi-
ment can communicate with one another to coordinate and
manage all operations. Operations management component
32 can include an XMI., application to act as a datagram for
transferring data in the form of messages between operations
management component 32 and other components. In the
case of integrity component 40, the data comprises primarily
record numbers corresponding to indicia scanned by integ-
rity scanner 153. These record numbers reflect records
printed for a variable data print job. All variable data records
can have a unique sequence numbcr. These sequence num-
bers are incorporated into the variable data document and
barcodes, or other indicia, are printed on cach page, or group
of pages, identifying the record used to create that docu-
ment.

Operations management component 32 of the embodi-
ment uses an http/XMI., interface to communicate with other
components in the system. Of course, other interfaces, such
as an Enterprisc Java Bean or Distributed Common Object
Model mechanism, can be used. HTTP protocols can be used
to call an Active Server Page (ASP) passing XML data. The
format of the messages created by the XML application can
be modeled after existing document type definitions
(DTDs). The datagram can be used as a data containcr with
a descriptive pature. It also supports a simple model for a
data list, so more than one data component can be trans-
ferred in a message. Additionally every “packet” of data or
message sent is human readable and can be viewed with a
wcb browser. The “packets™ or “datagram documents™ can
travel automatically from one system to another and never
need be seen by humans. An example document illustrating
a typical datagram of the embodiment is shown below: The
<List_Inspectron> tag acts as the document type declaration
and it is also the root element for the entire structure.
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<List_Inspectron>
<InspectronData>
<ControlArea date=“19990916T1500Z">
<LogicalID>inspectron.com</LogicallD>
<Component>DocumailRecad </Component>
<Task>test</Task>
<ReferencelD>CHUNK#S </ReferenceID>
</ControlArea>
<DataArea>
<Status code="OK"> Running Ok! </Status>
<DataList>
<A code="OK”">1234</A>
<A code="0OK”>1235</A>
<A code="OK”>1236</A>
<A code="OK”>1237</A>
</Datalist>
</DataArea>
</InspectronData>
</List Inspectron>

The <ControlArea> contains all the descriptive informa-
tion relating to process control. The Date, data source and
task reference information is all contained therein. The
<DataArca> clement contains specific status and data infor-
mation. The <DataList > element acts as a container for the
list of actual data elements. These individual data elements
are contained in the <A> element. The list below describes
the elements in the XML message document of the embodi-
ment.
<List_Inspectron> The root container clement.
<ControlArea> Container for relevant process information

such as a DATE attribute and LOGICALID, COMPO-

NENT, TASK, REFERENCEID e¢lements.

Date attribute The date of this transaction.

<LogicallD > A descriptor identifying the sender of the
message.

<Component > A descriptor identifying the type of infor-
mation being sent.

<Task> A descriptor identifying tbe task or project with
which this data is associated.

<ReferencelD> A descriptor identifying thc subset of data
being delivered.

<DataArca> The container clcment for a data arca of the
document.

<Status> Identifies the status of this set of data.

Code attribute Set to “FAULT™ if errors or exceptions exist
in the originating proccss, othcrwisc sct to “OK”.

<DataList> The container for the list of data items

<A> The data

Code attribute Set to “FAULT” if errors or exceptions exist
in the originating process, otherwise set to “OK™.

As an example, the embodiment can be used to print
personalized catalogs for a targeted marketing campaign by
a mail order retailer. The retailer has a database (variable
data sourcc 34) containing profilcs of its customcrs and a
history of their purchases, i.e. customer relationship man-
agement (CRM) data. The retailer can employ a graphic
designer to creale a layout for personalized catalogs and
store the layout as a template in repository 144. The retailer
may also capture images and descriptions of products and
store them as resources in repository 144. The customer
information is extracted from the database of the retailers IT
system by IT integration component 36, reformatted if
necessary by conversion component 38, and stored in
repository 144. In turn, composition component 40 pulls the
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necessary resources from repository 144 and formats the
personalized catalogs. The catalogs are then delivered to
printer 142 for printing.

The messaging of the embodiment permits a high level of
integration between system components and external com-
ponents. l'or example, each component can communicate
data in real time to operations management component 32 to
permit opcrations managemcnt componcnt 32 to ascertain
and report the status of each project at all times. Further, the
system can interface with a customer IT system to cull data
from the IT system for use as variable data. For example,
CRM data can be queried on the customer system and used
to create personalized documents as noted above. The mes-
saging of the embodiment permits a high level of integration
and automation. Accordingly, equipment and resources are
utilized efficiently. Any type of messaging can be used. Any
type of communication channels can be used to provide
communication between the various equipment and compo-
nents. For example the TCP/IP protocols can be used and the
equipment can be coupled over a network, such as an
Ethernet LAN or the Internet.

Further, the messaging of the embodiment permits com-
ponents and equipment to be replaced by other elements
having similar functionality. Further, the workflow can be
altcred without affecting thc components or cquipment
because the workflow is independent of the components and
equipment. For example, the user may utilize any desired
composition engine that is most suitable or most familiar to
the user.

The invention has been described through an embodiment
and examples. Flowever various modifications can be made
without departing from the scope of the invention as defined
by the appended claims and legal equivalents.

What is claimed:
1. A system for printing a project of documents containing
variable data, said system comprising:

a printcr component;

an operalions management component configured to
receive print requests for documents, create a project
for printing by said printer component, and manipulate
a record for each set of variable data in the project;

a fixed data capture component operative to capture fixed
data;

a variable data source module operative to receive vari-
able data from a variable data source;

a repository componcnt configured to store the variable
data and the fixed data for each project;

a variable data composition component operatively

coupled to said repository component and being con-

figured to combince the fixed data and the variable data
into documents; and
an integrity component operatively coupled to said opera-
tions management component and configured to verify
that cach document in said project is printed by said
printer component;
wherein during each project the operations management
component is configured to ascertain the status of each
project at one or more of the fixed data capture com-
ponent, the repository component, the variable data
compusition component, and the integrity component.
2. A system as recited in claim 1 wherein said repository
component is operative to store the variable data and the
fixed data of a project prior to combination by said variable
data composition component and said operations manage-
ment component is operative to associate metadata with the
fixed data and each record of the variable data.
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3. A system as recited in claim 1, wherein said printer
component comprises a digital color printer.

4. A system as recited in claim 1, further comprising a
sensor operatively coupled to said integrity component and
configured to sense documents after printing and send an
indication signal to said integrity component.

5. A system as recited in claim 4, wherein said printer
component is configured to print unique indicia on cach
document.

6. A system as recited in claim 5, further comprising a
sensor configured to sense the indicia, said sensor being
operatively coupled to said integrity component.

7. A system as recited in claim 1, further comprising
means for passing messages between said components.

8. A method for printing a project of documents contain-
ing variable data, said method comprising:

receiving a print request for documents of a project;

capturing fixed data to be in said documents;

receiving variable data from a variable data sourcc;

storing the variable data and the fixed data in a repository;

manipulating a record for cach sct of variable data in the
project;

combining the fixed data and the variable data to thercby

compose the documents;

printing the documents in the project; and

verifying that the documents were printed in said printing

step;

wherein the status of each project can be ascertained at

onc or morc of the capturing, the recciving variablc
data, the storing, the manipulating, and the combining.

9. A method as recited in claim 8, wherein said storing
step comprises storing the variable data and the fixed data in
the repository prior to said combining step and future
comprises associating metadata with each element of fixed
data and variable data stored in said repository.

10. A method as recited in claim 8, wherein said verifying
step comprises sensing each document printed in said print-
ing step and comparing the results of the sensing step with
the print request.

11. A method as recited in claim 10, whercein said printing
step comprises printing unique indicia on each document
and said sensing step comprises sensing the indicia.

12. A method as recited in claim 10, whercin said step of
receiving variable data comprises extracting data from a
database.

13. A method as recited in claim 8, further comprising,
passing messages relating to the status of each project.

14. Computer readable media encoded with computer
execulable instructions recorded thereon for controlling
printing of a project of documents containing variable data,
said instructions comprising:

receiving a print request for documents;

capturing fixed data to be in said documents;

receiving variable data from a variable data source;

storing the variable data and the fixed data in a repository;

creating a record for each set of variable data in the
project;

combining the fixed data and the variable data to thereby

compose the documents;

printing the documents in the project; and

verifying that the documents were printed in accordance

with said instructions for printing;

wherein the status of each project can be ascertained at

one or more of the capturing, the receiving variable
data, the storing, the creating, and the combining.
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15. Computer readable media as recited in claim 14
wherein said storing comprise storing the variable data and
the fixed data in the repository and associating metadata
with each element of fixed data and variable data stored in
the repository.

16. Computer readable media as recited in claim 14,
wherein said verifying comprise sensing printed documents
and comparing results of sensed documents with the print
request.

17. Computer readable media as recited in claim 16,
wherein said printing comprise printing unique indicia on
each document and said sensing comprise sensing the indi-
cia.

18. A system as set forth in claim 1 wherein the operations
management component is configured to ascertain the status
of each project at each of the fixed data capture component,
the repository component, the variable data composition
component, and the integrity component.

19. A method as recited in claim 8 wherein a status of each
project can be ascertained at each of the capturing, the
receiving variable data, the storing, the manipulating, and
the combining.

20. Computer readable media as recited in claim 14
wherein a status of each project can be ascertained at each

20
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of the capturing, the receiving variable data, the storing, the
creating, and the combining.

21. A system as set forth in claim 1 wherein the operations
management component is configured to ascertain the status
of each project in real time.

22. A method as recited in claim 8 wherein the status of
each project can be ascertained in real time.

23. Computer readable media as recited in claim 14
wherein the status of each project can be ascertained in real
time.

24. A system as set forth in claim 1 further comprising a
color management component coupled to the printer com-
ponent and configured to verify color data is correctly
rendered for each project.

25. A method as recited in claim 8 further comprising
verifying color data for the printing is correctly rendered for
each project.

26. Computer readable media as recited in claim 14
further comprising verifying color data for the printing is
correctly rendered for each project.



	Patent_pg1
	Patent_pg2
	Patent_pg3
	Patent_pg4
	Patent_pg5
	Patent_pg6
	Patent_pg7
	Patent_pg8
	Patent_pg9

