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DATA PRINTING 5 1 BACKGROUND OF THE | NVENTI ON
TECHNI CAL FIELD 10 The invention relates to printing data that
are. stored in an electronic fornat. More particularly, the invention

relates to a netho f
e o &2 THE%pgggBrAND APPARATUS FORANVARIABLEdat a.

ersonalized print job is
a description of a docunent corrp@éciréf PaRI\Nr%Gﬁ(f of cogl es, {Nhere
each copy can be uniquely custom zed for the intended recipient. The
pages are conposed of text, graphics, and images which can be unique to
just thab copy, identical on every copy, or used on some copies of

t he docunent but not on 2 : : cust om zed product
brochure, unique el errentsolr}%gld%ib{?jjulzn BWTWW@%% pllaent S nanme and

address, while the product conpany name and |ogo are I dentical on
every copy, and the picture of the specific product that the recipient is
interested in is foqnd on sone CORTHNICAReFIREDNMENnt, but not on others.

10 The invention relates to printing data that are stored in an electronic format.
More particularly, the invention relates to a method and apparatus for printing variable
data.

DESCRIPTION OF THE PRIOR ART
15
A personalized print job is a description of a document 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
topy, identical on every copy, or used on some copies of the document but not on

20 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 copy, and the picture of the specific product that the recipient is
interested in is found on some copies of the document, but not on others.

A personalization system includes every component that is required to build and

25 print a personalized job. The front end of the system is the job creation process, which
is generally driven by a database and authoring applications which build the description
of a personalized job.  The system also includes a raster image processor (RIP) and a
printing system on the back end, which is optimized for the characteristics of the job,
i.e. to print the job as fast as is possible.

30 The RIPing system needs to be able to deliver pages at least as fast as the rated
engine speed of the output device. To this end, it must be possible to design a docurnent
that is largely made up of reusable page elements. Page elements can be text, graphics,
images, or a combination. Each personalized copy of a job can contain some unique
information and some subset of these reusable page elements arranged by the template

35 designer. Some of these elements are only used once, some are used on every copy of
the document, and some are used only on select copies.
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At the same time, direct digital printing systems are needed to produce the output.
Personalization systems exist today that allow an entire job to be done on the

desktop. These systems include a design creation application for building the layout of

the documents. Page elements and variable data information are stored nearby, either on

20 the desktop machine, or accessible via a server. The design creation application merges
the variable data (and possibly page elements such as images, graphics, or text blocks)
with the layout design, outputting a single file intended for one press run. The entire
task is accomplished at a single workstation in a single application. This simple
workflow can be easy to use but is not practical for use with very large data sets.

25 In a different model for personalized publishing, the creator of the document
design does not necessarily have access to the variable data, which is most likely stored
in a database somewhere. The artist necessarily has some knowledge of the library data,
but doesn't always have direct access to it. The design layout may be a relatively small
file, and is merged with the variable data at a later time and potentially at a different

30 location. The design layout, being separate from the variable data, may be reused many
times with different variable data. This workflow is appropriate for very large press
runs and for documents that may be used repeatedly, possibly in a distributed printing
environment.

The following are a few examples of personalized publishing. They represent a

35 very small subset of the possibilities, but are a good starting point for understanding the
coniplexities personalization presents,

Supermarket Flyer Coupons. Imagine receiving supermarket flyers in the mail

which have been customized to contain product offerings that you are most interested

in. The flyers are customized for each individual recipient based on demographics
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25 bill itself, and can be customized to target the specific customer.

Today, such bills are printed in two separate processes. An offset printer creates
the background, or static information for the bill. A second printing process creates all
of the variable information, which is limited to black text. By changing this model to be
personalized and printed on one device instead of two, more customized information

30 (such as advertisements or overdue notices printed in red) can be printed on the bills,
and the process is streamlined by not having to manage two different printing systems.

Custom Catalogs. Catalog companies have found that the majority of sales

orders are called in within the first few days after customers receive a new catalog.

Therefore catalogs appear monthly (or even weekly) in mailboxes. There is a huge

35 amount of waste associated with repeatedly mailing catalogs whose content changes
very little from issue to issue.

Personalization could save catalog companies considerable printing expense

while increasing sales at the same time, not to mention the reduction in paper waste.

Many customers throw away entire catalogs without even opening them if they arrive at
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bonuses, etc. The majority of the front-end applications are built by third party developers
specializing in layout design, building graphics, and database design and access.

The following is a general description of the components of a front-end system.

20 ' Database 14: Contains all of the information that are queried to generate the data
set. It may contain demographics for target customers who receive customized bills or
sales information. It could also contain information about a region of the country to
drive specific versions of a sale catalog. For‘example, prices may differ by region, or
depending on the current weather in the area, specific kinds of clothes could be chosen.

25 Page Elements 10: The different components of pages that can be varied on
different copies of the document. Each element could be a description of a graphic, an
image, a block of text, or a combination.

Template 12: A description of the layout (location, bounding box, orientation,
etc.) of the elements on a page. A job might have templates for several different pages.

30 Each copy of the document could be made up of a different number of pages using, and
possibly reusing, some or all of the templates.

Merger 16: Builds the personalization specification file of the job. It uses the
templates, page elements, and database queries to build a description of the final print
job. The output of the Merger is a personalized job 18.

35 In the above example, the components of the process for building a personalized
job are separate, Ideally, there are different people with different areas of expertise
building each of the components of the job.

The page elements library is built by different artists, or potentially by scanning
in different elements, There may be many sources of input for each page element.



Inside credit card bills recei.ved today, one often receives additional
flyers whi chwo99/17539 are advertising sonething to buy. |n theporiussessmose
adverti sements may be part of the 25 sbill itself, and can be custom zed
to target the specific custoner. Today, such bills are
printed in two separate processes. An offset printer creates t he
backgr ound, or st dfhedeinplaeristuiltdp afgraphichaetisbpt teporpdasigneshaireates they 13{:!9% ess

creates aII oe bl ack
text. By chan} 8‘ h gd?qhun%t ‘rgﬁlp\é%h g@d?sdxﬁﬁ ARk x%mMHnCaBoﬁt&hé pdgeleRehehts bl ac

personal i zed nted on one
devi ce i nst ea@uelt as sigs, ratgsian, %QPBW%EHOQWFQ)WPSHC%GCC“S tc’(t "u&ﬁaé i

gd?/f?r ti sement ﬁxeCHesigMeTHél QrtiSt)h!sé Q&nﬁrtbrthl&dnﬂt@ atcddnt wha daeabpsd fiekdd comairhe
ills,

t he .pr stream in t wo
differenf pri H‘f‘?rﬁba ’§9§Péﬁ’suse iR the layout gaxmgg%f%eﬁr}o&gﬂ?\é%ggt %%dg? 3
conpani es havinférmation it itt Treolsmeilidrei buit tofmaka|this design process asregey as pastibleal | ed

In within the,fd éa%%sérqme%& s?:%eltd‘é& &ldégcﬁ%ﬁ{gvﬁ\gée %P&%é&ﬁatﬁn'&?ﬁeﬁﬁ%@él@ﬂwms

Theref ore catal 0gs ven I'n mail There is a
huge 35 @mb\dmg19%%51’9@“9&%@%@9680%‘1@%b‘é‘peat edly mailing catal ogs

whose content changgs database is moét@x'k!l Ibutlt b ar nPeAmation Systeind professional. The
Personal i zat i Bn coul d cat al %g 4 qurr@aﬁl es consid rablte ri né ¥ xpense
whi | e i i@ easP#g 8 BES l%'ftc ¥ RENGTATE 49 FERT R087GTR QL T SN fetish i n
paper waste. purchase infoldBatipncpast erders frotuhmailcatalogs, ent i re catal ogs w t hout
even opening them \i;‘;gechx[@% t%éi{ %’cﬁxeﬂltanc dxaﬁrz}m that 11}]ustratcs gow th% Sersonahzauon

4 atine
personal i zed ecemaPRRRtABLIMO @ePflOf art RlFipg hyssqm IIféFh"eI?{tPf\%fuqudbﬁ? thecrai n
simlar items pbiuahifalufadfirsdi 8y HRIbe rB%listet’!’nshln‘c‘a'[(§>c=!e)/Pt:rsonalxzed)Przlittffzgha:albbg The

customer o Tl kLY hgab E%eé%o 75050 &f, gl ROufied Koere 000
a couple Duchesne, Printing Press and Method, U.S. Patent No. 5,043,749 (27 August 1991)
and D. Punater, R. Gaspar, V. Kubert, M. Duchesne, Printing Press and Method,
U.S. Patent No. 5,136,316 (4 August 1992), the focus is on RIPing jobs in a page-
parallel basis for fast throughput. The RIPed pages are then combined at the print
20 engine. The prior art provides the ability to cache and reuse RIPed page elements.
Multiple RIPs are used to process page elements in parallel. When this is combined
with the reusability of those page elements, the result is improved performance for
printing personalized jobs.

The merging is an automatic process generally done on a server. There should
25 be no manual intervention necessary. All of the rules regulating database queries and
what to do with nonstandard data should be defined before the merging takes place. The
merger is tasked with building a personalized job. It queries the database to determine
which information to place in each copy of the personalized document. It also specifies
how many pages go in each copy, which template to use for each page, and which page
30 elements to use in each of the fields in the template.

The output of the merging process is a personalized job. Thxs job contains a
description of the unique data for every copy of the document, as well as the page
elements and templates. It also describes how to access each component.

The RIPing component of a prior art personalization system lies in between the

35 front-end system and the print engine. It receives as input from the front-end. The RIP
is also tightly integrated with the print engine which outputs the resulting personalized
print run.

Personalized jobs 18 are delivered to the coordinator 20 1n51dc Adobe’s Supra
product. The personalization module 22 is notified, and it then begins processing the
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several frame buffers, or maybe only enough memory for several bands. Some

compositors composite multiple page elements at once, reading multiple channels
25 simultaneously from the bitmap cache.

One disadvantage of such prior art techniques is the amount of memory and
processing power required to store and merge the various elements of a job. Further,
although there is some speed enhancement with such approaches, performance is still
far short of that required for most commercial applications. It would be advantageous

30 to provide a system in which jobs and applications require less compute power and less
storage space, and in which RIPing and processing speed is increased.

UMMARY OF THE INVENTI

35 The invention provides a simple and fast technique for adding variable datato a
print job, while requiring only a minimum amount of storage. Key to the invention is
the use of a data compression algorithm during RIPing. During a first stage of
operation, a master document is RIPed into a compressed format and saved in a cache,
such as RAM or disk storage. It is important to note that RIPing and data compression
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dat abase ?I el out gai n,
the specific cdgithes asapplicdde de, m§8£¢51document Umﬂﬂdrfnté? vyiablgdats doqumenp s s

will be built pipegrictyoso Ql?esinﬂﬁerpddéﬁﬁéﬁt 1ﬁ%oﬁ‘?ﬁéseﬂsfoﬁﬁ§9mirﬁ1g the secondA
clean user interface i s needed for descri ‘gresent on of the

page el enents,P 256 0 °PBF*W8Ptfg? HBStF’E)@?fPF’Bﬂt t°rb8§’8’tsf’ BApEeveq HoB B g
box. and stored e adednadbasfeeri Thevatiable Idetayddaumleht io\RIRed imtampmssedn

syst ens ?6ofe t%rrgﬁad%rectwﬁ%o]tg g&hﬁrcan be directly generated from
o)

di fferent sources asS credit card pur chase

i nformation, past douke Ehef memmdmum andgeriablecdata document are mergefgthey s
a bl ock Schemaéd réNs@DfiRR Mt Rabltd hhy s dedbrefiedatd R rPRISPD T Fritht eBfine.
conponents fit o aprior art R'Ping system In the prior ‘art (Such as
the Supra pr oduct rranuf actured by Adobe Systems I nc. (see

Personal i zed Printing, SCR] 04y 6)); see, also
D. Punat%E R Gaspar, V. Kubert M Duchesne Printing Press and
Met hod, U’S. Patent No. 5,043, 749 (27 August 1991) and D. Punater,
R Gaspar, V. KuberFig. Ms ahlotkeschematiodiagram thapshews aenerakdeseription of the data

flow of a personalization front-end system;

Fig. 2 is a block schematic diagram that illustrates how the personalization
components fit into a prior art RIPing system;
20 Fig. 3 is a block schematic diagram of an apparatus for variable data printing
according to the invention;
Fig. 4 is a more detailed block schematic diagram of an apparatus for variable
data printing according to the invention; and
Fig. 5 is an illustration of a print frame, showing a master/variable data merge
25 operation according to the invention.

DETAILED IPTION OF THE INVENTION

The invention provides a method and apparatus for variable data printing. The
30 invention provides, for example, the following capabilities:

. The ability to split variable jobs by master and changeable elements,
significantly decreasing the overall RIP time of a variable job. For example,
instead of printing a series of 50 Mb files for a standard job, the invention

35 downloads and RIPs one 50 Mb file and a series of 1 Mb files;

. The ability to create master and varying elements on any platform in any
application;



U S. Patent No. 5,136,316 (4 August 1992), the focus is on RIPing jobs in a
page- woas/pisel basis for fast throughput. The Rl Ped paggfsses/gsaidren
conbi ned at the print 20 engine. The grior art provides the ability to
cache and reuse RIPed page el enents. Multiple RIPs are used to
process page elenents in parallel. Wien this is conbi ned with the
reusability of thokkrmmtaaianbemﬁmplebecmmplwkasthsuéenﬂImmdwhhnébmﬁmuime for

printing personali 1 ntof v e, Sp:2N automatic
process generally éone g:ﬁ:gr%r ra\?g?? 'Pﬁ argmg ou H?é‘géagg&t} bno manual
I ntervention necessary. Al of the rules regul ating database queries and

what to do wi th nOWﬁﬂE&Eﬂeﬂ@ %@&uﬁ m%m&%am%bpﬁay&érﬁgoﬂea&m@ takes

place. T | di ng a personalized job.
queries the dat aba%ngl'hg B?&W%%mme °’S°596L1 ch information to place |n
each copy of the personalized docunent. It also specifies how many

507" %o enents t o AR Faf v nliie Blecf3RY AR il pifl Pa0°

The out put of the MEQHNIEY process is a personalized jOb This job contains
a description of the unique data for every copy of the docunent,

as well as the pag ts and tenpl at es ecrlbes how
to accesg) each cong%?fgf‘ﬁdatamay include ¢ any combifatiqn 45, b"rc%'r"ga&f?éﬁ‘g Brior

art personal i zati orgraphisand imagss inras bypRoest fiel it Whatevérrsiya] the nser ﬂyﬁms;m and
the print engine. It receives as input fromthe front-end. The R P

is also tightly integrated with the print engine which outputs the

resul ting per onal iMaster jobs may be definegtand gelected from several locationspdny swpiorteé d

jobs 18 are deli Vef&i%xt@gtbﬁwﬁ?@f?ﬁﬁﬁéﬁﬁg@@d&ﬁﬁﬂ:&ﬂpﬁﬁ%ﬁu&)% Bra

product. The personalizati on nobdul'e notified, anhd it then begins
pr ocessi t he 6

. The system application program interface (API) allows any front-end application
to break out both master and variable elements in a PostScript stream, thereby
offering automatic variable data support which does not require user
intervention.

20
Fig. 3 is a block schematic diagram of an apparatus for variable data printing
according to the invention. The invention provides a simple and fast technique for
adding variable data to a print job, while requiring a minimum amount of storage. Key
to the invention is the use of a data compression algorithm during RIPing. The
25 algorithm may be any suitable data compression technique, such as run length encoding
or discrete cosine transformation (DCT) encoding. The preferred embodiment of the
invention alternatively employs either of the YCT and ACS data compression
algorithms, which are described in Y. Accad, Method and Apparatus for Hybrid
Compfession of Raster Data, U.S. patent application serial no. 08/773,656, filed
30 12/24/96 and L. T. Pardo, Processor/Memory Non-Intensive Rendering for Page
Printers, U.S. patent application serial no. 08/497,477, filed 7/3/95, which are
incorporated herein by this reference thereto.
During a first stage of operation, a master document 30 is RIPed into a
compressed format and saved in a cache 34, such as RAM or disk storage. It is
35 important to note that RIPing and data compression are performed simultaneously.
This minimizes the amount of processing power necessary to RIP and compress a large
document, while significantly reducing the amount of storage space required to save the
RIPed master document, For example, a 128 Mb frame buffer can be compressed to
about 1 Mb or less using the technique herein described. While in this compressed
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Fig. 4 is a more detailed block schematic diagram of an apparatus for variable
data printing according to the invention. For purposes of the discussion herein, the
25 term “tag” above is also referred to herein as a “job ticket.” The invention provides a
job ticketing language that specifies that ways a document is to be processed and was
developed. In accordance with the operating principles set forth above, a print job
comprises both a master job 60 and a variable data job 61. A job control circuit 50
extracts a job ticket 52 from each job, i.e. from the master job and the variable data job.
30 Job ticketing allows the user to specify the master pages and the personalized pages. It
also allows the set of utilities that process this information to act upon it or change it
according to modified specification. The job ticket technique is PDL independent in the
preferred embodiment of the invention, and thus allows the use of any front end PDL
51 for defining the master and variable data documents, e.g. PostScript, PDF, and

35  PCL. '
The cache memory system 53 stores RIPed compressed pages 54 and provides
them to the merge operation in accordance with information contained in the job ticket.
The merged compressed pages 55 are then provided to a page manager 56, and thence



30 t oprovide a systemin which jobs and applications require |ess

conput e powew@ogiiissss” st orage ‘space, and in which Rl Pepgiseibsde
processi ng speed i s increased. 10 SUMVARY COF
THE I NVENTION 35 The invention provides a sinple and fast
techni que for adding variable data to a print job, while requiring

only a m ni nusatpReo Ry @F tisd MM @RginKay, ds@ thiMbhdilvs8{ds discused above), orttha use
of a data corrﬁrgesrséd)n al gorithmduring RIPing. During a first stage of
operation, a Y1 document is RIPed into a conpressed format and saved in

a cache, sThefolewirglis arexdinple of & inbaigket description: nport ant to note t hat
Rl Pi ng and data conpression
7 are perforned_si This mnimzes the anount of

nul t aneousl y.
processi Ag power Eﬁ’e@@égéﬁaﬁfl"{aéteﬁfé’mh‘monpr ess a | arge docunent,
whil e significantly redBELF§: tUseMasterFormﬁ‘met’,_Ipafge&mmbagnag.slpaeg,w,laqui red to
save the RI Ped master dﬁ .nb.l . » he vari abl e data document is
Rl Ped and conpressed du ﬁ'lrgﬁa gggyﬁaterst%aé%e of 5 operation. The vari abl e
dat a docunent is Rl Ped ERUFEoRpnaedMedtersnane”™ TramsAne al gorithm as

applied to the master JdARHERNErealdPLANEYr: <hilfervari abl e data docunent is
Rl Ped directly onto the_nmaster docunent 1 n conpressed format. During the

second 10 phase of EFkFEt PHAMaseE “Aame"er document to be personalized is

retrieved fromnenory EFI FF; zpﬁgt@bgg,eﬁ”i n a frame buffer. The variable
data docunent is Rl Ped in conpressed

Fig. 5 is an illustration of a print frame, showing a master/variable data merge

operation according to the invention. As shown in Fig. 4, the compressed master

15 document 40 is contained in a frame 45, e.g. a frame buffer, in compressed format.
Each of the master document and variable data document may contain any type of °
information including, for example, contone, halftone, image, graphic, gray scale,
color, and text information. The example of Fig. 4 shows the master document as a
contone document. In the example, a line art variable data document 42 includes a

20 personalized portion 43 that is to be added to a cotresponding region 44 in the master
document. When the master and variable data documents are merged, the variable data
are written over the master document data in the frame buffer, replacing the data within
the region 44 of the master document with the personalization information contained in
the region 43 in the variable data document.

25 Once the master document and variable data document are merged, the
compressed file that results may be decompressed and forwarded to the print engine.

Operation of the invention is both fast and simple. The use of compression
allows personalization to be performed within a system that contains a minimal amount
of memory. Further, because less data are being manipulated, the actual processing

30 time is necessarily much shorter. This makes such operations as scaling or rotation
much less complex and much less time consuming.

Although the invention is described herein with reference to the preferred
embodiment, one skilled in the art will readily appreciate that other applications may be
substituted for those set forth herein without departing from the spirit and scope of the

35 present invention. For example, the technique herein described can be used with
multiple levels of personalization, provided a painter’s algorithm, i.e. a bottom to top
algorithm, is used to composite the document. This is accomplished by RIPing each
successive variable data document directly onto the frame buffer. Additionally, the
variable data document need not be RIPed directly onto the frame buffer. Rather, the



10 format directly into the frame buffer. Once the master

docunment andwoesonasdee dat a docunent are nerged, the cpapuseszrsd4s i | e
that results may be deconpressed and forwarded to the print engine.

BRI EF DESCRI PTI ON OF THE DRAW NGS 15 Fig. I is a block
schematic diagramthat shows a general description of the data fl ow

of a personal yz#able@atafdodnhert thy <l tbe Blored in memory, and then Fdteved fios metnbryc k

schematic diagram.that il|l r S r ' £.0N o et

conponents fi ?“qaw_frﬁeré?opﬁlhf 5?%%{55 ? B%%}ﬁgévo'gggfcg% &l_g 8%32&%&9 Hctweﬁr{:] ?n gnsl S a

bl ock schenmat case theagriable dataaiocupe isnansthelsss BERed and eorapresse simnliangpusly

according 1o EH& tb%%’o‘?%‘ ig grbemo . Accordingly, the finfntidn soufdl SHRY Be Uafited bg@hd| ock
Hghide

schematic di agram aratus for variable data printing

according to 4 brlowand - Fig. 5is anillustration of
a print frame, showi ng a master/variable data nerge 25 operation
according to the invention. DETAI LED DESCRI PTI ON OF
THE | NVENTI ON The invention provides a nmethod and appar at us
for variable data printing. The 30 i nvention provides, for exanple, the
foll ow ng capabilities: The ability to split variable jobs by
mast er and changeabl e el enents, significantly decreasing the
overall RIP tine of a variable job. For exanple, i nst ead of
printing a series of 50 Mo files for a standard job, the invention 35

downl oads and RIPs one 50 Mo file and a series of | M files; The

ability to create master and varying el enents on any platformin any



appl i cation; 8
Mer ged dat a sanodm@s®s sinple or conplex as the user chooses, petSI8A8449

ltmtation on t he numnber or2pl acenent of varying el enents per
page or job; Varying el ements nay be transparent or opaque, they
may overlay one another, 5: and they may be fre

scal ed; : The master docunent may be nultiple pagesfu“mm!lgum muil"l
ei ght page brochure); Merged dat & nay "i nél utle
any conbi nation of color or black and %‘gﬁtext gr aphi cs

and images in as many places, and in whatever size, the user defines;

Master jobs may beAdﬁEthas%xaafiaﬁ@g 9@:@&@1&5@%&@;\@@&& ﬁ!éﬁideowfbilabl‘énd(ata,
supporteg driver (e.g. by way of a printer profile

definitidn ( PRPSPIESIRG the stePsAfy 15 The system application program
i nterface (API) al asteBinmapy ptocessingdRIPiag)ahd siafultaneously data compressing 4 mastere ak
out both mastﬁif151 3 | able elenents in a PostScript stream thereby

i B

of fering auto 'abl e data support which does not require user
storing said RIPed and compressed master data document in a memory;

RIPing and compressing a variable data document directly onto said RIPed and
10 compressed master document to create a personalized document.

2. The method of Claim 1, wherein said master data document and said variable
data document are compressed using a standard compression algorithm.

15 3. The method of Claim 2, wherein said standard compression algorithm is cither
of run length encoding and discrete cosine transformation (DCT) encoding.

4. The method of Claim 1, wherein said master data document and said variable
data document are compressed using either of a YCT and ACS data compression
20 algorithm.

5. The method of Claim 1, further comprising the step of:
viewing any of said master data document, variable data document, and
personalized document while said documents are in a compressed format, wherein said
25 document is viewed as a thumbnail.

6. The method of Claim 1, further comprising the step of:
providing said master data document with a tag that uniquely identifies the
master data document as a master data document.
30 |
7. The method of Claim 6, wherein said tag identifies a particular page number in
the case of a multi-page master data document.

8. The method of Claim 1, further comprising the step of:

35 providing said variable data document with a tag which specifies that the
document is a variable data document, and that optionally identifies the master
document to which the variable data document belongs and that the page in a multi-page
master document for which the variable data document is intended.
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i ntervention. 20 Fig. 3is a bl ockmdl an
appar at us for wQ#d/eis3%e data printing accor di “ ‘“ aﬁ! 'm49
The invention provides a sinple and fast tgchni que f\m\

variable data to a print job, while requiring a m ni mum ambunt  of storage
Key - to the invention is the use of a data conpression algorithm
during RIPing.9.The ’m'emetho&bgﬁlaxm H pwherginiseidanastes db¢ummng iscackeddo applatabsaieon

t echni que, su codi ng or discrete cosine

transfor matlo?léﬁ6 %tb‘g%éggil ng. §‘éFhe preferred enbodi nent of the

I nvention al ternatlvel y enpl oys either of the YCT and ACS data corrpre55| on

aly gor 11 t hns, an;h aTk: fehed bb@lhn'nnl Whe{é@ri?@dih %ilﬁ%&?datﬁ\maﬁxﬁﬁﬁfanﬁ@ﬁxd
ri

Dat a, P pplication seri al
o 081 778, 656YALiADIeL 8 GoCumeny InaY FoRsad v, Tpe of BaloraticBh suuEdhe RRafEry
Non- | nt ensi ve Riiiohey; imagef grapiia geay scale, colorPmidriextiiforrhation. pat ent appl i cati on
serial no. 08/497,477, filed 7/3/95, which are I ncorporated herein
by this ref erence t hereto. During a first stage of
operation, a nhbter Thooethethef Goim &, fpstims gomprisingithe steps of:  conpressed f or mat
and saved in a cachgcdthpresdifdla @&nﬂ?@ﬂ&@ﬁle%aﬂ‘ep?és&f@&?d érdonhifzeFdcumertHAGM t 2Nt

to note that RIPing and data conpr ess are pert orrred si mul t aneous! y.
This minilfli zes the @lﬁ’ﬁ%}'ﬁ’cﬂgé?’dﬂ?‘iﬁ%gﬁs?ﬁp 6‘9\%?"’?\‘@86‘§§ary to RIP and conpress
a large docunent, while significantly reducing the anmount of

oxanmie, o 128 . TEEmbBod Bl . yhercin mprdC iR B BRondlRENIELS probe:
| ess usi ng t heandewhnareinagaintar’ @lalgoclmxsmb@iio cmhptmte amemsm@zzdﬂmumsmed
WO 99/ 17539

f or mat , e master docu be vi enwed as t hunbnaj |, i.e. a mniature
lg ﬁ %he metho otnal%/nm 12, further compns?ng the step of:

RIPing each successive variable data document directly onto a compressed
frame buffer.

14.  The method of Claim 1, wherein said variable data document is first stored in a
20 memory, and then retrieved from said memory and written to said master document in
said compressed frame buffer.

15.  An apparatus for creating personalized documents that include variable data,
comprising:
25 a module for raster image processing (RIPing) and simultaneously data
compressing a master data document;
a memory for storing said RIPed and compressed master data document in a
memory;
a module for RIPing and compressing a variable data document directly onto
30 said RIPed and compressed master document to create a personalized document.

16.  The apparatus of Claim 15, wherein said master data document and said variable
data document are compressed using a standard compression algorithm.

35 17.  The apparatus of Claim 16, wherein said standard compression algorithm is
either of run length encoding and discrete cosine transformation (DCT) encoding.
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representation of themgrﬁ EﬁEAs such, the master docunent (which

may be woa 75k nts) may be readily i deridosasksand
managed. meRs includes a tag 31 that uniquely
identifies it to the syste‘m 5 for exanple as a master docunent,

i ncluding the particular page nunber in the case of a mul ti - page

mast er docunerg.. ﬁ'ﬁéalppﬁamyﬂblanmls iwhereiresitbmaster dataldecuriend and saifievariablecat i on
schenme. Tag r nition is a i such
tag 8 ARpiraet ko pp el et aaE R N U0 ARSE Bla RorRiéiion

exanpl e, a rraslgmthm docurrent is witten into a frane buffer before the
vari abl e data are added to the 10 docunent . The vari abl e
data docunment 32 is Rl Ped and conpressed duri,ng a second stage of
operati of. Aslfit hTkeppama®s of Clayn | sndHirther CABPTSINE ol ¢ data document may
include a t AgardZoriibwhg R of fdie masientats Hecutwnt) veriablé data documeabl e

var rabl o dat attbeepaAE el Wifnsyq docsylR R QKR o Bt Bhe

mul ti - page nasdiédoaimentis viewied as aihugibnathe vari abl e data document is

i nt ended. The vari abl e data docunent is Rl Ped and conpressed
using the sane al gorithm as applied to the nmaster docunent.
Uni quel Y10 t he20ar i Ab¢ aPRgERtus Qﬁ&%ﬁéﬁtmﬂ TROmpHsing: directly onto the

mast er document i na GREMESEREniGoledentifies ihe nset damatbcthert as henastegtdata
docunments be cached in a database for repeated access and use. During the
second 20 dﬁ?ﬂi‘%eé‘ ‘of operation, the nmaster docunent to be personalized is
retrieved from nmenory and stored in a frame buffer. The variable

data document s R&‘B@Qp@?at&s"@maﬁ?ﬁﬂwhem said hIR il apRAichMr papeauutber f r ame

buffer. nor e et ai l'ed bl ock 'schematic di agram of
an apparhi us fimthewaseofpml n-pagemasteagqtg UMY ng according to the invention.
For purposes of the discussion herein, the 25 term"tag" above is al so

referred to hefein,.as a "j.o cke = Jhe | jon provides a j ob
ti cketing Iang?ageﬁﬁﬁi’p‘g{%‘% {%mg%n%é&d%cunent is to be pr ocessed
and was deaskomddag Wknclawgfléaﬂl@éthMQwﬂtenblS @yarizhle data doqumentopRt set

forth above, %&lrdpgg?nﬂ ideptifies the RS H&%%xeﬁ?fohwﬂicm Gdriabld ) dedigheat
vari abl e data % control c¢ircult

Kk
52 1 rom Bhch. jUsiones s (el bepeasan i EpegemRsedoryRen Sy LA RSl 50"

Job ticketing @chaws id menderr to specify the nmaster pages and the
personal i zed pages. |t also allows the set of utilities that

process this infornmation to act upon it or change it
23.  The apparatus of Claim 15, wherein said master document is cached in a

database for repeated access and use.

25
24,  The apparatus of Claim 15, wherein each of said master data document and said

variable data document may contain any type of information, including contone,
halftone, image, graphic, gray scale, color, and text information.

30 25.  The apparatus of Claim 15, further comprising:
a module for decompressing a compressed file that represents said personalize

document; and
a module for forwarding said decompressed file to a print engine.

35 26.  The apparatus of Claim 15, wherein multiple levels of personalization are
provided; and wherein a painter’s algorithm is used to composite a personalized
document.
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according to nodi fieekspec’r‘f’i’c‘ét”rf)’n”'rhe job ticket technique is PDL

i ndependent WO 955 l)m“\enbodi ment of the invent POTVUSS8IB449NUS
all ovis the use of an;“!‘ “m 15 51 for defining the naster and
vari abl e data docune ®, g Post Sc¢ri pt, PDF, and 35 PCL.

The cache nmenory system 53 stores Rl Ped conpressed pages 54 and provides
themto the mrgemag?ﬁmﬂ@lm&cwmﬁmmﬂdshgi nformati on contained in the

job ticket. r r i to a
page manager 56, ATE° % ®th AR G 3& T Bl ML iSutdeR PSRy 85l a

10 cmﬂmtﬂssetdcfrmwbufferthe print engine 57, as a thunbnail 58 (as

di scussed above), or to a vi ewer 59. The foll ovm' ng IS
an exanple of a job ticket descripti

Cr eat eVt er 38 r mTheggparatus of Claim 15, W{‘lefem said Vana‘é?fiatr%ﬂ"cw’é%%@ér
"hame”, page jfimidiors, 2d thenZetieved froin said memory and written to said masterlﬂébulﬁﬁxt

DeI etel\/aster EFl _FF: Renarrel\/aster " nanme"
"nanme" in Salg compressed framel?l’ilffef:F CreatePrint Master: "name" 10

EFI _FF: PrintMaster: "nane" EFI _FF: PrintCopies: "n"

Fig. 5is an illustration of a print Wster/varlable dat a
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operation according to the invention. As shown in Fig. 4, the conpressed
master 15 wolemment 40 is contained in a franme 45, e.g. a PCawsIsNsHi%!

in conpressed formt. Each of the master docunent and variabl e data
docunent may contain any type of i nformation including, for
exanpl e, contone, hal ftone, inage, graphic, gray scale, col or, and

text information. The exanple of Fig. 4 shows the naster docunent as a
contone docunent. In the exanple, a line 4 variable data document 42

i ncludes a 20 personal i zed portion 43 that is to be added to a
corresponding region 44 in the master docunent. Wen the master and
vari abl e data docunents are nerged, the variable data are witten
over the master docunent data in the frame buffer, replacing the data

W t hin the region 44 of the master docunment with the
personal i zati on |nfornat|on dft ai ned in

vari abl e data docune Once t
vari abl e data docu
may be deconpressed .ndPhgewar
Operation of the inv
all ows personalizatiQ
m ni mal anmount 0
mani pul at ed, the actual

1o touf QB(T E%ﬁ&%' n'?'he

yst em

processino
much | ess conpl ex
and rmuch | ess tine consum ng. MergerAlt ough the invention is
described herein with reference to tlhhe preferred enbodi ment, one
skilled in the art will readily appreciate {that othe@ applications may be
substituted for those set forth herei ing fromthe spirit
and scope of the 35 present inv , the technique herein
descri bed can be used with per sonal i zati on,
provided a painter's algorithm i. algorithm is
used to conposite the docunment. This is acconplished by Rl Ping each
successi ve variabl e data docunent directzplg%éo the frame buffer.
Additionally, the vari abl e data need not be R Ped directly
onto the frame buffer. Rather, the CRRIQRARTQ

/-24
/_22 ' s Assembler
- RIP
] Personalized 5
Coordinator Component 27b~ [¢
RIP Compositor
21 27c~
A RIP / &
Resource Page Element Print
Checker Store 23 Engine

FIG. 2
(PRIORART)



11 vari abl e data docunent may first be stored in nenory, and then

retrii eved froMOMGE39 and witten to the nmaster docunent pCcoaises/ 13agh i n
the frame buffer. However, in this case the variable data docunent is
nonet hel ess Rl Ped and conpressed sinultaneously prior to storage in

menmory. Accordingly, the invention should only be linmited by the 5
Cl ai ns i ncl uded bel ow. 1. A!A nmet hod for creating
personal i zed docunents that include vari ablé4data, 5 conprising the

steps of: provi ding a master data docunent having at |east one
reusabl e master page el enent ; raster inmage processing
(RIPing) and simultaneously data conpressing [a] said nmaster data
docunent; 10 storing said Rl Ped and conpressed naster data docunent
in a nenory; gquerying a first database to create a variable
dat a docunment having at |east one reusabl e vari abl e page el enent;

Rl Pi ng and si nmul taneously data conpressing [a] said variable data docunent

0+ I\
A (  TAC) 3
STAGE 1 RIP INTO
- COMPRESSED
MASTER DOCUMENT FORMAT — SAVE

33
32\ { \ TAGj | /_35

A
STAGE 2 "RIP VARIABLE DATA
DOCUMENT DIRECTLY
INTO MASTER DOCUMENT
VARIABLE DATA
DOCUMENT IN COMPRESSED FORMAT

FIG. 3



directly onto said Rl Ped and data conpressed nmaster docunent to create a 15
per sonal i zedwaogoumsset ; . deconpressi ng a conpr esseRCTVHW/18#At
represents said personalized docunent; and f orwar di ng
sai d deconpressed file to a print engine. 20 2. The nethod of C aim
1, wherein said master data docunent and said variable dat a docunent
are conpressed using a standard conpressiy al gorithm 3. The

met hod of Claim 2, wherein said stagdard €onpression algorithmis either

of run length encoding and di scret@&]cosisgge transformation (DCT) encoding.

25 4. The nmethod of O aim wher®in qgid mast er data docunent and
sai d variabl e dat a docunent axe C rfss d using either of a YCT and
ACS data conpression al goN_t hinj —|30 /5’3 The nethod of Claim1l
further conprising the step of: ~g ol . viewi ng any of said master data
docunent, variabl e data docunent, “@nda| o |personalized docunent while said
docurments are in a conpressed for &, éﬁein sai d docunent is viewed
as a thunbnail. 2 =l > 12
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6. The method of Caiml1, further conprising the step of:

provi di ng sapgh gspgiHr data document with a tag that uniquely pdewSSdises t he
mast er data docunent as a nmaster data docunent. 5 7. The met hod of
Claim 6, wherein said tag identifies a particul ar page nunber in the
case of a nulti-page naster data docunent. 8. The method of Caim
1, further conprising the step of: providing said variable data
docunment with a tag which specifies that ﬂ%@ 1 0 docunent is a variable
data document, and that optionally identifies the nmaster docunent to
whi ch said variabl e data docunent bel ongs and a particular page in a

mul ti-page master docunent for which said variable data docunent is

i nt ended. 9. The nethod of Claim1l, wherein said master docunent is
cached in a second 1 5 database for repeated access and use. . 10.
The met hod of Caim1, wherein each of said master data docunment and said
vari abl e data docunent nay contain any type of information, including

cont one, hal ft one, inage, graphic, gray scale, color, and text

i nformation. 20 ‘/,42

4 COMPRESSED
VARIABLE DATA
DOCUMENT | COMPRESSED \
MASTER
DOCUMENT
,//”40
43-\\

; i 4
)

\_LINE ART w
\_ CONTINUE )

FRAME  \_ ¢

FIG.5



1i The nmethod of Caim1l, further conprising the st 3
decorrpreSS| ng a conpressed file that __represents said &wslgzé/dolcb
and - forvvardl—ﬁg"sa“ér econpressed file to a QZUST@

i t

12. The method of daim ple levels of per 2
provi ded; and wherein a ﬁl\mg‘%@ \“ hmis used to conposite a W UﬁU

personal i zed docu The nmethod of Claim 12, further
conprising the step of: Rl Pi ng each succe55| ve variabl e data
docunent direct, nt ress

T3 T Q7O et 1 FRARG Perranalized dgrEMEt® saRtdnglideavariabia data,
docuneht |09rrfprnsm the steps ofn a nenory, and then retrieved from fsal d
menory and vvrl rane
puf f ef i o ctep Rl focumen T B iokBr 7% Lo SHBL RBRY ook
i ncl ude vﬂﬁrﬁmte dat a, conpri si ng:

raster image processing (RIPing) and simultaneously data compressing [a]
said master data document;
10 storing said RIPed and compressed master data document in a memory;
querying a first database to create a variable data document having at least
one reusable variable page element;
RIPing and simultaneously data compressing [a] said variable data document
directly onto said RIPed and data compressed master document to create a

15  personalized document;
decompressing a compressed file that represents said personalized

document; and

forwarding said decompressed file to a print engine.

20 2. The method of Claim 1, wherein said master data document and said variable

data document are compressed using a standard compression algorithm.

3. The method of Claim 2, wherein said standard compression algorithm is either
of run length encoding and discrete cosine transformation (DCT) encoding.

25
4, The method of Claim 1, wherein said master data document and said variable
data document are compressed using either of a YCT and ACS data compression
algorithm.

30 5. The method of Claim 1, further comprising the step of:
viewing any of said master data document, variable data document, and
personalized document while said documents are in a compressed format, wherein

said document is viewed as a thumbnail.
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Conprtscing a ﬁZZ? Lr | gz?x\mmmmﬂmm 2?) | ZQSt SLPﬂuiIS"QS“’y/né?ﬁe« b

el enent; 10 a menory fortstori*ng said Rl Ped and W )
nbster. daga dOFHERRtho ot Lidif P HFBRBY dbmprising the step ot modul e f0r quer ying a
first database to create a vari able data docunent havi ng at | east one

reusabl e vari aptevigingesaid avaster, data document with adag itkatf wriqRelpiidentifies the

si mul taneous conpr essi ai d variable data 1 5 docunent directly
onto sai d " ogaiﬁﬁoﬂ'é'ﬂ"&%%ﬁ %roéj%?f’@‘l‘ MEBtument to create a
personal i zed docunent; a nodul e for deconpressing a conpressed
file that represents said personal i zed docunent; and

m)dul e5fof7.for Whednetboda:fd)ldmﬁnwhe@mdai’d tag rdentdlepra partieulgr page I(Dlmber

The apparatus of C aim 15, wherein said master data docunent and said
var| abl e B’@Qﬁ?@mul&ﬁ@%ﬁﬁ?@ég CE’:%“HE”& st andard conpr essi on
al gorithm 17. The apparatus of Caim 16, wherein said standard
conpression algorithmis 25 either of run length encoding and discrete

cosi ne tr @MThemethodof CIAih) 1, durtreticomprising the sﬂ@) of: The apparatus of Claim
15, wherein said nmaster data docunent and sa vari abl e data docunent
are corrpr essed P&Wﬁ*\'ggeﬁ%'q’lé’la' 'ebleada\teﬂmexttsywamaatag whichospacifias tat the

reans! O or AFPameRY s, vayidtle RE cBbtmefit, 4 B chtondly KEntFRERhe 3hatter
docunent, d@ﬁdm%ﬂt fb walchQsEd vaRsbld @artaTaotumbht ifelomgsiand alartidanpage in &

multi-page master document for which said variable data document is intended.

9. The method of Claim 1, wherein said master document is cached in a second

15  database for repeated access and use.

10. The method of Claim 1, wherein each of said master data document and said
variable data document may contain any type of information, including contone,

halftone, image, graphic, gray scale, color, and text information.

20
11.  The method of Claim 1, further comprising the steps of:
decompressing a compressed file that represents said personalize document;
and
forwarding said decompressed file to a print engine.
25

12.  The method of Claim 1, wherein muiltiple levels of personalization are
provided; and wherein a painter's algorithm is used to composite a personalized

document.
30 13. The method of Ciaim 12, further comprising the step of.

RIPing each successive variable data document directly onto a compressed

frame buffer.

13



d for , wherein | d
" A TR s

conpresse
14 :
a first t

ag t hat uni quely ident

S

tag i dent 1#1 s 1RGSR GF GHaifLy,cwisreir SR Bl g8k doeR s S b BBl
mast er daban@Asenyerind then retrle%d flom aRiafRiMSryOAnd wéitlerd To Sait makter
conpri si ng: a second tag which specifies that said document

a vari abl dogamantincaaicbeompredsed frathet hufferopti onal |y i dentifies said naster
docunent to which said variable data docunent bel ongs and a
particular page in a nulti-page naster docunent for which sai d

Wher o1 h sard meararatls fof credty erspngized dochipertSInabREL Al aioicuald 1o
repeat ed aompsisingnd use.

a module for raster image processing (RIPing) and simultaneously data
compressing a master data document having at least one reusable master page
element;

10 a memory for storing said RIPed and data compressed master data document
in @ memory;

a module for querying a first database to create a variable data document
having at least one reusable variable page element;

a module for RiPing and simultaneously data compressing said variable data

15  document directly onto said RIPed and data compressed master document to create
a personalized document;

a module for decompressing a compressed file that represents said
personalized document; and

a module for forwarding said decompressed file to a print engine.

20
16. The apparatus of Claim 15, wherein said master data document and said
variable data document are compressed using a standard compression algorithm.
17.  The apparatus of Claim 16, wherein said standard compression algorithm is
25 either of run length encoding and discrete cosine transformation (DCT) encoding.
18. The apparatus of Claim 15, wherein said master data document and said
variable data document are compressed using either of a YCT and ACS data
compression algorithm.
30
19. The apparatus of Claim 15, further comprising:

means for viewing any of said master data document, said variable data
document, and said personalized document while said documents are in a
compressed format, wherein said document is viewed as a thumbnail.

35
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4, 5F a d t
o bR ari abl 6 35[“ algo mﬁ Mﬂ]ﬂﬂ Eg ﬁagny”?smsa%f ﬁféﬁa 5“*9

i ncludi ng eont one, hal fto 'c, gra anghn
text i-nfoport i Phe aBaratus of @I@lm 1SNRIMBPa6MbHSING a ai mtﬁ? MAR 2000

conpri si ng: a nodul e tor deconpres3ing a conpressed file that
represents sai d first tag thatruniquely identifiesithenmastendata document as @ mestier daté or
f or war di ng sai d deconpressed file to a print engine. 25 26. The
appar at us PP m 15, wherein nmultiple |levels of personalization are
provi ded; and wherein a painter's algorithmis used to conposite said
personal i zed docunent . 30 27. The apparatus of Claim 26, further
conpri%ingl. The apparatus ofoGldira 2@ wRbRim gaich tdy ﬂ?umssia/@avmdlabbegdat a
docunent d| A ctJ onto a essed frame buffer
15 . eﬂ%hﬁﬁﬁﬁ?ﬂ Eé“%"pégglpnﬂﬁsi@ ALPEVMeRhi d variabl e data
docunent is first stored in a nenory, and then retrieved fromsaid nenory
and witten to said naster

22. The apparatus of Claim 15, further comprising:

a second tag which specifies that said document is a variable data document,
10 and that optionally identifies said master document to which said variable data
document belongs and a particular page in a multi-page master document for which

said variable data document is intended.

23. The apparatus of Claim 15, wherein said master document is cached in a

15 second database for repeated access and use.

24.  The apparatus of Claim 15, wherein each of said master data document and
said variable data document may contain any type of information, including contone,

halftone, image, graphic, gray scale, color, and text information.

20
25.  The apparatus of Claim 15, further comprising:
a module for decompressing a compressed file that represents said
personalize document; and
a module for forwarding said decompressed file to a print engine.
25

26. The apparatus of Claim 15, wherein multiple levels of personalization are
provided; and wherein a painter's algorithm is used to composite said personalized

document.
30 27. The apparatus of Claim 26, further comprising:

a module for RIPing each successive variable data document directly onto a

compressed frame buffer.

156



docurment in said cd®ressed frane buffer. 5-"'*4'»‘:': 90/ ].811[1-9
S ;pgmgx 0 MAR 2000
28. The apparatus of Claim 15, wherein said variable data document is first stored

in a memory, and then retrieved from said memory and written to said master

document in said compresséd frame buffer.
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(57) Abstract

A technique is described for adding variable data to a print job, while requiring a minimum amount of storage. Key to the invention
is the use of a data compression algorithm during RIPing. During a first stage of operation, a master document is RIPed into a compressed
format and saved in a cache, such as RAM or disk storage. It is important to note that RIPing and data compression are performed
simultansously, This minimizes the amount of processing power necessary to RIP and compress a large document, while significantly
reducing the amount of storage space required to save the RIPed master document. The variable data document is RIPed and compressed
during a second stage of operation using the same algorithm as applied to the master document. Uniquely, the variable data document
is RIPed directly onto the master document in compressed format. During the second phase of operation, the master document to be
personalized is retrieved from memory and stored in a frame buffer. The variable data document is RIPed in compressed format directly
into the frame buffer. A compressed file that results may be decompressed and forwarded to the print engine.




