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On-line Automated Printing System 

(57) ABSTRACT 

An on-line automated printing System quickly produces 
consistent printed materials. The System includes front-end 
customer Setup and product Setup modules available on a 
web server. A Print Ready File is produced embodying the 
product to be printed. The Print Ready File is compiled and 
all operations on the file can be completed via reference to 
the information contained therein. A State flag is associated 
with each element of the file, the flag having States Such as 
preview, print, both, or none. The file is Stored on an asset 
management file server. The file (unchanged) may be pre 
Viewed or printed using internal flags and logic built-in to 
the PostScript language. Abatcher Service batches print jobs. 
A plater Service accepts the Print Ready Files and outputs a 
plate file to a print vendor's ordering System. Over the 
Internet the plate file is Sent to a Vendor computer. The plate 
file is sent to a raster image processor (RIP) which outputs 
a bitmap to be printed. Included within the System is a 
PostScript to PDF conversion Subsystem. A client applica 
tion requests conversion of a file to PDF and pulls conver 
Sion parameters from an image logic information database. 
The client Sends the parameters along with input and output 
files to a master Service. The master Service Selects a 
lower-level service for conversion. A PostScript to PDF 
conversion module (with hardcoded parameters) executes 
the Software application Distiller to perform conversion of 
the file and outputs the result. 
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POSTSCRIPT TO PDF CONVERSION OF 
GRAPHIC IMAGE FILES 

0001. This application is related to U.S. patent applica 
tions Nos. (Attorney Docket Nos. IMGXP002, 
IMGXP003, IMGXP004, IMGXP005, IMGXP006, 
IMGXP008, IMGXP009, IMGXP010, IMGXP01 1, 
IMGXP012, IMGXP013, IMGXP014, IMGXPO15, 
IMGXP007, IMGXP017, IMGXP018), filed on the same 
date herewith, which are hereby incorporated by reference. 
This application is also related to U.S. patent application Ser. 
No. 09/460,307 filed on Dec. 13, 1999, entitled “System and 
File Structure for Consistent Visual Medium Materials.” 

FIELD OF THE INVENTION 

0002 The present invention relates generally to a com 
puter System for quickly and consistently producing printed 
materials. More specifically, the present invention relates to 
an automated technique for converting a PostScript file to a 
PDF file. 

BACKGROUND OF THE INVENTION 

0003. The existing methods of procuring printed business 
materials are characterized by cumberSome and labor-inten 
Sive procedures. These procedures carry with them certain 
inefficiencies and are often prone to error. For the majority 
of Small to medium sized printers, the printing of busineSS 
cards and Stationery entails a time-consuming Series of Steps 
which generally must be repeated every time a new order is 
placed. 

0004 Referring to FIG. 1, a representative block dia 
gram 100 is shown of certain steps that might be used to 
procure an order by a customer. While the order might 
consist of any textual or graphical material, a busineSS card 
example is used throughout to facilitate discussion. In gen 
eral, an administrator in an organization first collects data 
from the employee who desires the business cards. Such data 
includes name, title, telephone and facsimile numbers, 
mobile telephone number, e-mail address, etc. This data then 
gets Sent via telephone or facsimile to the printer as shown 
in step 102. The printer typesets the information in step 104, 
and then sends back a proof to the administrator in step 106. 
The administrator then typically sends the proof to the 
employee for Verification, and receives the returned proof 
with marked-up corrections. The proof is then Sent back to 
the printer in step 108. The printer typesets the corrections 
in step 110 and sends the proof back to the customer in step 
112. Steps 108-112 might be repeated several times until the 
customer approves the proof in Step 114. After the order is 
final, the printer must go through Several additional Steps 
before the order is printed. For instance, the customer 
Service department might enter the job into the printer's 
internal tracking and billing System. The job then goes to the 
prepress department in Step 116 which reproduces the con 
tent into a format So that it is ready to print. The manufac 
turing proceSS is applied in Step 118 and the order is printed. 

0005 Getting through this series of steps with the printer 
usually takes Several dayS. Typically, Seven to ten days after 
this proceSS is completed, the cards are received by the 
employee who ordered them. Because each job is entered 
manually, a new order for a similar customer may not look 
precisely like the last one. Add the complexities of a 
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multi-location organization (with many employees) and a 
relatively simple product purchase can become very com 
plex. 

0006 Moreover, the printing of more complex items, 
Such as full color pamphlets and brochures, results in many 
more iterations between the design agency, the customer and 
the prepress department. The iterations due to color correc 
tion and perfection of all design elements likely results in 
even more time required to complete the product. Despite 
the iterative steps described above, it is estimated that 15% 
to 30% of print jobs for traditional business materials arrive 
at the customer with errors. The propensity for errors and the 
general lack of consistency produced using the traditional 
process is due in large part to the manual nature of the task. 
At each Step in the process the file may be opened and 
manipulated repeatedly, which introduces new opportunities 
for errors and inconsistencies. 

0007 FIG. 2 illustrates a prior art block diagram 200 of 
representative Steps in the process and describes potential 
problems that may occur. 

Preview 

0008. The process begins with a customer providing the 
print vendor with the information on the product to be 
composed. The customer will typically provide the infor 
mation on an order form, make annotations to a physical 
Sample, and/or communicate the data verbally. The print 
vendor's job is to create a layout of the print product for the 
customer to preview and approve. The print vendor will 
typically interpret the customer's information and compose 
a preview layout of the product in a publishing tool Such as 
Pagemaker or QuarkXPress. In FIG. 2 this is shown by the 
print vendor computer 202 creating a preview layout file 
206. 

0009. Unfortunately, this task is made more complicated 
by a common practice called “mastering”. To control costs 
in printing, it is common to pre-print or “master Stock in 
bulk with certain Static elements. In many cases the Static 
elements are “spot color” or “process color graphics (while 
the variable information is usually in a single color, often 
black). In order to provide a preview of what the printed 
product will actually look like, the preview layout must 
contain both the variable information and the mastered 
elements. Once the preview layout is completed, it is then 
printed and Sent to the customer for their approval. 

0010. The customer then reviews the facsimile of the 
proof, annotates any changes, sends the proof back to the 
vendor via facsimile and/or communicates the changes to 
the vendor Verbally. Once the customer approves the pre 
View layout, the vendor begins the prepress process. It is 
important to note that the “preview” that the customer is 
approving is a facsimile copy of a low-quality printout. 
Because the quality is So low, it is possible (even under the 
best of conditions) that the final printed product may look 
slightly different from the proof that the customer approved. 
If the customer is very demanding, these differences may not 
be acceptable and will require that the vendor re-print the 
order. 
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0.011) A number of available software tools can be used 
by a human operator to create, review, and edit EPS files. 
However, EPS files that ultimately are output from products 
Such as Illustrator, Quark, Pagemaker, or Photoshop all have 
certain differences, or eccentricities, which are difficult to 
account for and proceSS on a consistent basis. Also, they do 
not ensure referential integrity or consistent Settings for 
color in Such files. Some checking may be done to analyze 
and detect problems in EPS files, however, such checking 
does nothing to fix or standardize an output EPS file. In 
addition, as described below, each time a human operator 
must open a file manually and review it using a particular 
Software program there is the potential for errors to be 
introduced into the file. 

Composition 

0012 Step 208 in FIG. 2 shows the next process step of 
composition. In particular, now that the customer has 
approved the preview, the vendor must create a layout that 
is suitable for printing. To do this, all of the mastered 
elements that were included in the preview layout must be 
removed. This means that the Vendor must open the preview 
layout file and manipulate the file data manually by hand. 
This is problematic, however, because the vendor is chang 
ing a file (or data structure) that the customer has already 
approved. It is possible that alterations will be made, either 
intentionally or accidentally, that will change the content or 
appearance of the product when it is finally printed. The 
result is the print layout file 210, as so modified. 

0013 The errors that can occur are numerous and varied. 
Even Simple procedures can result in major problems. One 
simple example is the use of “keyboard shortcuts”. Many 
professionals use a Series of keyboard shortcuts (as offered 
by various programs) instead of a mouse to save time in 
performing Simple tasks. These shortcuts typically require 
the user to press a modifier key (such as "ALT" or “CTRL') 
and then press the desired shortcut key. Sometimes, how 
ever, the user will mistype and accidentally end up inserting 
text into a document inadvertently. For example, if the user 
is trying to cut a graphic or piece of text from a document, 
the user might use the keyboard shortcut for “cut” (CRTL 
X). If the user fails to fully depress the CTRL key, the letter 
“X” will be inserted into the document. While this a rela 
tively Straightforward problem, Such mistakes might not be 
detected until late in the process. This might require the 
vendor to re-print the product, which is expensive and 
time-consuming. Hence, any reduction in the overall risk of 
introducing human intervention into the proceSS would be 
advantageous. 

0.014. As another representative example, the act of open 
ing the file can lead to the common problem of “font 
substitution.” Note that the preview layout file does not 
(generally) contain the font data necessary to display the 
text. To Save space, the file Simply refers to a font file that 
is Stored on the computer used to open the document. If the 
computer does not have one or more of the fonts referred to 
by the preview layout file, the closest possible match will 
generally be substituted from the fonts available. This is 
known as "font Substitution.” Publishing programs may not 
inform the user that font Substitution is taking place. If the 
user does not notice the Swap, the substituted fonts will be 
saved with the new document. 
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0015. When the vendor finally exports the data as a 
PostScript file for printing, the file will refer to the substi 
tuted fonts, not the original fonts. Sometimes the Substituted 
fonts are very similar to the correct fonts, So they might look 
fine. However, in many cases the Substituted fonts are 
Significantly different, causing the final printed product to 
look vastly different from the preview. Typical problems 
range from low impact results (e.g., the text looking slightly 
different), to Severe differences (e.g., the text wrapping onto 
multiple lines, the text coming out completely garbled, etc.). 
Because final proofing will not be done until later in the 
process, these problems are often very costly to fix when 
(and if) they are eventually found. 

Trapping 
0016 Trapping is a printing process used to adjust areas 
where two distinct colors meet So that press mis-registration 
will not cause white SpeckS. Trapping can also be done 
during the proofing process. It would occur after layout of 
the product was accomplished, after graphic elements had 
been identified and placed, and after variable data (name, 
telephone, address, etc.) had been identified and placed. 
Trapping involves Specific manipulation of certain areas in 
the file. AS in composition, if the file is manually manipu 
lated there is the potential for error. The trapping process 
produces a trapped file 207. 

Imposition 
0017 Step 212 next shows the imposition being per 
formed and is used to create an imposed layout file 214. 
Imposition is the process of preparing the print layout for 
production on a press. The main goal of imposition is to 
arrange multiple pages and/or images in the proper order for 
efficient printing. For example, it is far more efficient to 
impose four or more business cards onto a single plate than 
to print each busineSS card individually. The imposition 
process also requires the addition of elements Such as crop 
marks, registration marks, fold marks, color bars, die marks, 
and the like to the original print layout file. Imposition can 
be performed manually or via an automated program. Again, 
manually opening the file to perform imposition can lead to 
problems. 

Color Separation 
0018 Color separation, as shown in step 216, is the 
process of Separating a color image into a Series of Single 
color images that will be used to produce plates. When each 
Single-color plate is printed on top of one another, the result 
is a composite color image. The color Separation Step 
produces a color Separated file 218. 
0019 Color separation is performed previous to raster 
image processing (RIP). An imposed layout file must be 
color separated prior to the RIP, which means that the vendor 
must use another Software program. In Such cases, errors 
including font and graphic Substitution can occur just as they 
did in the composition and imposition Stages. 

Printing 

0020. Once a file is imposed and color separated (plate 
file) is it is ready for processing by a RIP 224. There are 
many techniques used to create PostScript files. Depending 
on the workflow employed by the print vendor, the Post 
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Script file may include font Subsetting as well as OPI 
comments that are processed by the RIP device. In either of 
these cases, it is possible to introduce font and graphic 
substitution errors. The output from the RIP (which is 
generally a rastered file) is sent to an output device 226, 
which might include a recorder or image Setter. The output 
device 226 places the image on a medium to be used by the 
press device 228. Alternatively, the binary file 230 could be 
received directly by a digital press device 232 for printing. 

Prior Electronic Solutions 

0021 Based upon the above-described problems with the 
traditional process, different prior electronic Solutions have 
been proposed. While such solutions have attempted to solve 
the consistency problem in processing a print job, they have 
generally proven to be insufficient. Below are detailed 
certain example Solutions, and problems associated with 
each Solution. 

0022. One proposed solution includes attempting to auto 
mate the process of preview and print layout generation by 
Writing custom plug-ins to commercially-available publish 
ing programs Such as Quark XPress or Adobe PageMaker. 
One drawback to this solution is that the modified Software 
cannot generally keep track of which elements in a layout 
are mastered and which are not. This means that at least two 
PostScript files must be generated, one for the preview 
layout and one for the print layout. Also, the modified 
Software lacks the ability to Store Special production infor 
mation in the PostScript file, Such as ink codes, Stock 
information, and other details. The overall Solution therefore 
relies on humans to properly recall this information, or the 
Solution must retrieve Such information from yet another 
document, without any assurance of the accuracy of the 
production information in the other document. Moreover, 
these Systems do not maintain a reference for Standard 
corporate design or procurement rules for printed matter, 
and as Such are prone to error and not Susceptible to 
automated validation. 

0023. Another solution involves using Open Prepress 
Interface, or OPI. The OPI Specification 1.3 from Adobe 
Corporation defines the Open Prepress Interface as a col 
lection of PostScript-language comment conventions that 
allows a page-layout program to use low- or medium 
resolution TIFF imageS for layout and proofing, and have a 
prepress System or OPI Server automatically Substitute a 
high resolution TIFF or other image when the final film or 
plates are generated. Both desktop prepress Software and 
high-end prepress Systems can use OPI comments to mini 
mize network traffic and image Storage requirements. 

0024 Certain functionality is desired, however, which 
OPI does not inherently provide. Example of such draw 
backs include the following. OPI does not generate preview 
or print layouts. It simply provides a low-resolution file for 
display on Screen and then provides a high-resolution coun 
terpart that is used when it comes time to print. Also, OPI 
itself cannot determine whether the System is printing the 
preview layout or the print layout. Moreover, even if OPI 
could discern which layout it is printing, it lacks the logic to 
decide which image to use in which situation. Further, OPI 
only works for graphic images; it cannot be used to control 
text data. 
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0025 Still other processes have tried to solve the con 
Sistency problem by using a simple Internet Solution. Such 
Solutions involve an on-line web site for product ordering 
that also generates a low-resolution bitmap of preview 
images that are displayed to the customer at order time for 
approval. One drawback of these solutions is that their 
bitmap file formats are unable to differentiate between 
mastered and non-mastered elements Such as graphics or 
text, So the System must generate one low-resolution bitmap 
image for preview and another high-resolution image for the 
other Stages of the production process. Also, the bitmap 
images used in these Solutions cannot store production 
Specific information Such as ink codes, Stock information, 
and other details. Hence, Such Solutions generally reproduce 
the problems associated with the traditional process, but in 
a computer-controlled environment. 
0026 Still another solution might involve an implemen 
tation using Some form of programming language. Post 
Script (for instance) is a programming language for imaging 
devices. Many Solutions propose using Some form of Post 
Script programming. However, it should be noted that the 
PostScript language, by itself, does not constitute a complete 
Solution to the aforementioned problems. For example, the 
PostScript language does not contain any concept that 
differentiates between preview and print elements and can 
not automatically Solve the problems with consistency in the 
print process. 

Prepress Software Applications-PostScript to PDF 
Conversion 

0027 AS mentioned above, when a human operator 
manually runs a prepress application to process a file there 
is a great potential for error. For one, because of the 
Subjective nature of the process, the operator may inadvert 
ently make a mistake. Also, Similar printed materials may 
not be consistent because the operator may unknowingly use 
different Settings when a job is processed over and over 
again. There is no Standard format or automated way for the 
operator to Save particular Settings for a job to be run under 
a certain prepress application. In general, there is a need for 
more certainty, consistency, and Standardization in the use of 
prepress Software applications. Customers could also benefit 
from a System and technique that would provide greater 
Scalability and greater Speed in the processing of printing 
orders. 

0028. In particular, converting a PostScript file to a PDF 
file is a prepress application that could benefit from the 
above. Converting PostScript to PDF is a printing process 
used throughout the prepress industry to produce Smaller file 
sizes, to produce Standard image output, and to perform 
proofing. When a PostScript file is converted to PDF a new 
output file is created holding the PDF output. The new file 
is output according to the user interface options Selected in 
third party applications, or according to exposed API param 
eters in the third party applications. The resultant PDF file 
produced can hold all PostScript data in a significantly 
smaller file by using the simpler more defined PDF. 
0029 When a PostScript file is converted to PDF there 
are many decisions to be made for the output of the file. 
Some of these include preserving OPI comments, preserving 
overprint Settings, preserving halftone information, down 
Sampling of raster images (dpi and bit depth), embedding 
fonts and Subsetting of fonts. 
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0030) A number of available software tools can be used 
by a human operator to convert PostScript files to PDF, 
including the creation, review and editing of the resultant 
PDF file. Some of these tools have exposed proprietary APIs 
that can be used to control them. PDF files generated by 
Software tools such as Quark, Adobe Photoshop, Illustrator, 
Distiller and Freehand each have their own quirks and 
eccentricities. Settings of parameters (Such as preserving 
OPI comments, preserving overprint Settings, preserving 
halftone information, downsampling of raster images (dpi 
and bit depth), embedding fonts and Subsetting of fonts) for 
these applications are all Set through proprietary user inter 
faces in each product. Conversion Settings Specified by 
human hands introduces the possibility for errors in the 
proceSS as each conversion is variable according to the 
user's choice. Also, conversion can take a variable length of 
time (possibly hours) depending on which Settings are used, 
any changes needed, any proofing, etc., and human inter 
vention is needed to overSee and drive all Steps in the 
conversion process. 
0031. Therefore, it would be desirable to have a system 
and technique that would remedy many of the above prob 
lems associated with manual conversion of files in the 
printing process. 

SUMMARY OF THE INVENTION 

0032. In response to aforementioned costly, cumbersome 
and error-prone environment, the present invention utilizes 
certain technology, along with an interface medium Such as 
the Internet, to offer a fully automated, efficient and cost 
effective solution for producing print jobs and the like. The 
present invention reduces the number of times that human 
intervention is required in the process and thereby reduces 
labor intensity, labor cost, time, and high error rates. 
0033. In particular, a PostScript to PDF conversion pre 
preSS application is hosted on a Server and is automated to 
provide consistent, error-free and rapid conversion of files 
used in the printing proceSS. Conversion of a PostScript file 
is accomplished using a PostScript to PDF conversion 
Subsystem. This Subsystem includes the master farmer Ser 
Vice and a conversion module. A client application Such as 
the product Setup module requests that input PostScript files 
be converted. Conversion parameter Settings for the client 
application are pulled from the image logic information 
database (ILIAD). The client application communicates to 
the master farmer Service the conversion job, which is 
forwarded to the conversion module. 

0034 Conversion of PostScript files is done using the 
Farm Service in a conversion module that automates a third 
party prepress conversion application. The conversion mod 
ule uses Adobe's Distiller software tool to actually perform 
the automated conversion. The conversion module accepts 
multiple parameters holding conversion Specific informa 
tion, then uses Distiller to actually perform the conversion. 
These parameters passed to the conversion module hold the 
decisions for the conversion of the PostScript file to PDF. 
The Farm service then outputs the resultant PDF file. The 
client application continuously polls the Farm Service for 
Status of the individual conversion jobs. 
0035. One advantage of the present invention is that 
automated conversion is performed. PDF files are produced 
automatically by a hosted Server application in an automated 
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prepress management System that is highly Scalable. Also, 
Standard, consistent, files are produced. Exact Settings are 
Stored and retrieved from a database for the conversion 
process to produce consistent results for Similar jobs. No 
human intervention is needed to convert files. 

0036) The present invention provides numerous other 
advantages. For one, by hosting a prepress application on a 
Server, the prepress application can be invoked automati 
cally by any of a variety of client applications (such as the 
product Setup module, proofing module, web server, plater 
Service, etc.) as part of a complete printing System. No 
human intervention or manipulation of a file is needed which 
greatly reduces errors. In addition, the turnaround time for a 
printing job is greatly reduced. Also, the use of Washing 
during customer Setup and the product certification process 
means that errors are further reduced. Secondly, the ability 
to Save and reuse parameter values for particular prepress 
application means that Similar jobS for a client will be output 
in consistent form. In Specific embodiments, default param 
eter values may be hardcoded into the Specific module that 
runs the prepress application (Such as the trapping module, 
imposition module, etc.) So that the application is run 
consistently with respect to those parameters. Also, any job 
parameters determined at run time by either the customer or 
the entity executing the System are Stored in the image logic 
information database (ILIAD) for future use. For example, 
a decision made with respect to the look of a business card 
is Stored in the database and reused, thus producing a 
consistent output for future busineSS card orders. Output is 
consistent for the same jobs run over and over again. 
Thirdly, the System is also highly Scalable. Hosting a pre 
preSS application on a Server means that more Servers and/or 
more applications can be added as the need arises. The Farm 
System as described herein provides an environment where 
Servers and/or modules can be added as required. 

0037. In order to eliminate the numerous opportunities 
for error that appear in the many Stages of the traditional 
print process, in one particular embodiment the present 
invention utilizes a Single electronic file format, a “Print 
Ready File” (PRF) format, that can be used at all stages of 
the process. This format provides the ability to tag certain 
elements to indicate whether they should be included in the 
preview layout, the print layout, or both. At each Stage, the 
Software programs that read and process the information 
check these tags to determine the exact content required at 
that Stage. 

0038. The Print Ready File has each element precisely 
mapped. Because no human is required to alter it, the data 
for the product and the location of its elements need not 
change. This eliminates a large Source of human error. 
Additionally, because the present System uses the PostScript 
language (or its equivalent), the present System does not 
necessarily need to employ commercial page layout Soft 
ware. The present System allows the font and graphic 
information to be embedded directly into the file. This 
eliminates errors, including the font and graphic Substitution 
errors common to the traditional process. Thus, a Single file 
contains all of the data needed for the entire process. The file 
that the customer previews is the same file that is Sent to the 
vendor (or ultimately the printer). This leads to consistency 
throughout the life of a print order, and provides for 
extremely low error rates overall. 
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0.039 According to one aspect, an Internet site is used to 
provide a printing Service embodying the present invention. 
Once a particular customer job is set up, the customer can 
modify, order, proof, and control its printed and graphic 
materials. The solution provided by the present invention 
helps to eliminate the back and forth process between the 
customer and the printer. 
0040 Resulting features of the overall system include, 
but are not limited to, the following: (1) The system contains 
all of the data the customer needs in order to print the 
customer's materials. (2) Data are completely secure and is 
the property of the customer. (3) The System incorporates 
rules to ensure that no matter which party might happen to 
input data, the resulting printed materials are printed in a 
manner consistent with the corporate image and design 
policies that have been approved. (4) The System incorpo 
rates a variety of busineSS logic, including procurement, 
authorization Security and billing rules defined by the com 
pany. These rules Set up an authorization process whereby an 
employee puts in an order and it is routed to the authorized 
party. The purchasing administrator then releases the par 
ticular order to be sent to the printer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0041. The invention, together with further advantages 
thereof, may best be understood by reference to the follow 
ing description taken in conjunction with the accompanying 
drawings in which: 
0.042 FIG. 1 is a representative prior art block diagram 
of the overall flow of a traditional print job ordering process. 
0.043 FIG. 2 is a representative prior art block diagram 
of the modification of files in the traditional print job 
ordering process. 

0044 FIG. 3 illustrates an overview of an On-line Auto 
mated Printing System. 

004.5 FIG. 4 illustrates a block diagram of the On-line 
Automated Printing System. 
0.046 FIG. 5 illustrates further details regarding the 
ILIAD database of FIG. 4. 

0047 FIG. 6 illustrates further details regarding the OPC 
database incorporated within the ILIAD database of FIG. 5. 
0.048 FIG. 7 illustrates further details regarding the asset 
management file server of FIG. 4. 
0049 FIG. 8 illustrates a Master Farmer service manag 
ing any number of Farm Service processes. 
0050 FIG. 9 illustrates the Master Farmer service inter 
acting with a client computer and a Server computer running 
a farm Service process. 
0051 FIG. 10 illustrates load balancing performed by a 
Farm service for any number of jobs. 
0.052 FIG. 11 shows a representative example of a chart 
from FIG. 10 used for load balancing. 

0.053 FIG. 12 illustrates basic data constructs of certain 
elements of a Print Ready File. 
0054 FIG. 13 is a representative flowchart of the overall 
process the printing System. 

Oct. 24, 2002 

0055 FIG. 14 is a flow diagram of representative steps 
comprising the “Customer Setup' step of FIG. 13. 
0056 FIG. 15 is a flow diagram of representative steps of 
the “Create Print Ready File” step of FIG. 13. 
0057 FIG. 16 is a flow diagram of representative steps of 
the “Generate Preview File” step of FIG. 13. 
0.058 FIG. 17 is a block diagram illustrating a PostScript 
to PDF conversion Subsystem according to one embodiment 
of the invention. 

0059 FIG. 18 is a flow diagram illustrating execution of 
an automated, hosted pre-press PostScript to PDF conver 
Sion application. 
0060 FIGS. 19A and 19B illustrate a computer system 
Suitable for implementing embodiments of the present 
invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0061 For ease of discussion, the following detailed 
description makes reference to the generation and printing of 
a business card. It should be kept in mind that the inventive 
concepts disclosed herein apply equally well to many other 
types of materials. Such as film, Screens, overlays, cloth, and 
to other printed matter Such as letterhead, envelopes, note 
pads, posters, newsletters, coffee mugs, pens, hats, Shirts, 
and also to electronic materials. Such as virtual cards, web 
pages, e-mail, etc. In accordance with one aspect of the 
present invention the Adobe PostScript language is used. 
However, any other functional equivalent might be used for 
image generation according to a set of programming lan 
guage instructions. Similarly, where other product examples 
are referred to, or used to achieve an end result, the same 
functional equivalent might also be used within the Spirit 
and Scope of the present invention. 
0062. In addition, an Internet-based ordering system pro 
vides the customer with the ability to interact with the 
System to preview and approve orders. The figures below 
will provide an overview of the ordering system in order to 
demonstrate the context in which customers make use of the 
system. It should be noted that the present invention would 
also work with other ordering techniques. The Internet 
based ordering System described below is one example of 
how the invention may be used. 

On-line Automated Printing System Overview 
0063 FIG.3 shows a block diagram 300 of a generalized 
Series of StepS used in creating a print order. A customer 302 
contacts a web site via the computer 304. The customer 
inputs data on the web site according to data prompts needed 
to generate the customer's desired print job. The System 
creates a Print Ready File (PRF), as shown in element 305. 
The PRF 306 is shown to the customer 302 for on-screen 
proofing 308 of various elements comprising the product. 
Once the order is approved, step 310 shows the order being 
sent to the printer. The PRF 306 is thereafter sent to printer 
as a print order 312, and the manufacturing (or printing) 
process begins. 

0064. In the specific embodiment of an Internet-based 
ordering System, an Internet front-end provides a custom 
Web Site for a customer. The customer goes to the web site 
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and Selects a particular product to order. The web site loads 
a pre-configured order form for the Selected product, and the 
customer enters the data they wish to appear on the busineSS 
card. The web site then transmits the data to the system 
which generates the Print Ready File (e.g., as a unique 
PostScript file). 
0065. The web site then takes this Print Ready File and 
uses it to create the preview layout. It does this by Sending 
the Print Ready File to a viewer program (i.e. the Adobe 
Acrobat Distiller program), which reads the Print Ready File 
and creates a Portable Document Format (PDF) file. This file 
is then Sent to the customer via the Internet and is viewed on 
the computer Screen of the customer. In the preferred 
embodiment, the preview is displayed as a PDF file. While 
other types of files might be used (GIF, etc.) PDF files are 
preferred because first, they are extremely high in resolution 
quality, and Second, a PDF file provides a customer with a 
well-known format to process and view the preview layout. 
0.066 The customer then views the file and determines 
approval (or not) of the item. If the customer desires to 
change their individual data, the customer then views the 
order form again, changes their data, and the System gen 
erates a new preview file. If the item is approved, the 
customer clicks a button that tells the System to Save the 
order. The order data for the customer (i.e. quantity, Shipping 
address, etc.) is saved to a back-end database, and the Print 
Ready File is saved on a server. Once the order is saved, it 
is tagged as a “pending” order or a "released' order. Some 
customers wish for all of their orders to be stored in a 
holding queue So that an administrator may grant them final 
approval. These are considered “pending orders. Once the 
administrator grants final approval, the “pending” order is 
marked as a “released' order. 

0067. Once an order has been released, it goes through 
the various stages of the production process (e.g. Setup, 
composition, imposition, etc.) which are described in further 
detail below. Each Stage of the process preferably uses the 
Print Ready File that was generated when the user created 
their preview. Once the order is printed, it is shipped to the 
customer, and the order is complete. 

On-line Automated Printing System 
0068 Referring now to FIG. 4, further system-level 
details of this overall proceSS are shown. A block diagram 
400 is shown of the system and the interaction of represen 
tative components. In general, this figure describes an over 
View of an Internet-based ordering System; as Stated above, 
other ordering modes might be used. The customer 402 is 
shown interacting with a customer computer 404. A web site 
residing on the primary web server 408 is contacted via the 
Internet link 406. An Image Logic Information Database 
(ILIAD) 410 is coupled to the server 408. 
0069. A product setup software module 409 preferably 
resides on web server 408 and is used to implement the steps 
of FIG. 14 (Customer Setup) by which the customer pro 
vides product information, provides busineSS rules, a custom 
web site is created, and any prepress application appropriate 
for setup (such as color washing) is performed. The OPC 
module is used by customers to actually order products. The 
product Setup module is used internally by product special 
ists to enter data for these customer's products into ILIAD. 
Preferably they are separate tools, one for Setup, one for 
ordering. 
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0070. Once product information has been successfully 
entered, the PRF 412 can be generated, through the OPC 
client, by the farm processing service 414 (or “the Farm”) 
upon being ordered by the customer. The Farm 414 is 
generally comprised of at least one, and usually Several, high 
powered computers (e.g., a PC running Windows NT). The 
Farm is designed to load balance file processing tasks by 
determining System impact of various jobs and distributing 
them accordingly. The Farm is also highly Scalable, with 
control being routed through a single point of contact (i.e. a 
process running on a Server, referred to as the "Master 
Farmer Service”). Each different file processing module runs 
out of process from a main process. Within the Farm, each 
file processing module is controlled by an intermediate 
module which is specific to a number of file processing 
modules. The intermediate module communicates with the 
lower level modules and handles all the Specific interactions 
with the modules. Jobs can be re-routed if failures occur 
within any particular high-level, intermediate or low-level 
file processing modules. Time estimates can also be pro 
Vided regarding the processing of jobs. The Farm Processing 
Service, in general, introduces little overhead in processing 
of tasks, and each individual Service running within can be 
configured to run any of the file processing tasks. The Farm 
414 provides a platform apart from the web server 408 for 
running processing Steps on the Print Ready File. It should 
be noted that any Such processing could also be done on the 
web server 408, with load balancing of the job processing 
managed there. 

0071. The completed PRF 416 is thereafter passed onto 
the asset management file server (AMFS) 418. The general 
data composition of the AMFS is further described in FIG. 
7. The AMFS 418 is file server (or database) used to store 
components relating to a client's product which should 
generally not change. In other words, these are the “assets” 
of the client, Such as company logos and the like. Such 
components are intended to include encapsulated PostScript 
(EPS) files containing customer logos and graphics, dia 
grams, illustrations, Static text and the like. 

0072 Referring again to FIG. 4, the user can also request 
a preview of the PRF 420. The Farm 414 reads back the 
preview PRF 422 from the AMFS 418 data store. The 
preview PRF 422 is then sent back to the web server 408 
which applies software such as the Adobe Acrobat Distiller 
program. This (or similar) software reads the PRF and 
creates a PDF or similar file. The preview PRF file 422 is 
then sent to the user via the Internet and is viewed on the 
customer's computer Screen. 

0073) If the preview PRF is accepted by the user, the 
completed PRF 424 is thereafter retrieved from the AMFS 
418 and Sent for further processing operations. A batcher 
service 426 and plater service 428 are shown which are each 
typically a Software module running on a high-powered PC 
or the like. The batcher 426 receives the PRF 424 and 
performs logical imposition on the data. This would include 
Server based Software for automatic imposition. The plater 
428 performs further Steps including, for instance, imposi 
tion and color Separation, and the formation of a high 
resolution print file. Both the batcher 426 and the plater 428 
communicate via link 411 with the ILIAD 410 in order to 
read and use the rules Stored therein in performing their 
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designated tasks. The batcher 426 and plater 428 also 
communicate via link 427, which might include a TCP/IP 
link or the like. 

0074) A plate file 430 is thereafter stored in the AMFS 
418. The plate file 430 is also sent to a vendor order system 
(VOS) 432. The VOS 432 is typically comprised of a PC or 
the like. The VOS 432 serves as a transactional machine, or 
a gate for all other vendors which might exist downstream. 
The VOS 432 might process tasks or information, including 
but not limited to, job instructions, purchase orders, 
invoices, payments, and Shipping Status of orders. The VOS 
432 includes a link 434 to the ILIAD 410 in order to retrieve 
various busineSS information pertaining to particular cus 
tomers. The VOS 432 receives a plate file 430 from the 
plater 428. In this example, the plate file 430 is yet another 
type of PostScript file. 
0075) The VOS 432 may be used to send the plate file 430 
to any other System or to any request Source via any 
reasonable medium. Such information could be traded, 
auctioned off, or distributed acroSS many different markets, 
in many different ways, and acroSS many different mediums. 
Such information could also be Supplied by various custom 
ers and aggregated for processing by VOS 432 and ILIAD 
410. In this example, an Internet connection 436 is shown 
wherein a vendor computer 438 interacts with the VOS 432. 
The vendor computer 438 negotiates an order with the VOS 
432 and receives the plate file 430. Many other such vendor 
computers might exist and contact the VOS 432. 
0076 Vendor computer 438 thereafter sends the plate file 
430 to a raster image processor (RIP) 442. Note that the plate 
file might alternatively be sent directly to the RIP via link 
440 if the VOS 432 is not a desired element in the process. 
The RIP 442 is typically a PC or the like running RIP 
Software. The output to the RIP should preferably be in 
Level 1 PostScript, to support all possible RIPs. To accom 
modate these features, the preferred embodiment imple 
ments the Print Ready File in the Adobe PostScript lan 
guage. It should be noted that other languages aside from 
PostScript can also be used that support the above condi 
tions. For example, other page composition languages/for 
mats can be used. Also, other RIPS or Specialized equipment 
can be Supported for custom print orders, and the like. 
0077. The RIP produces a bitmap file 443 which is sent 
to a recorder 444. The recorder 444 is an image Setting 
device which takes the raw bits from the RIP and translates 
them into a press input medium 446. Such media 446 might 
include film, RC paper, or whatever input Source the preSS 
448 is looking for. The press 448 takes the input medium 
Source and produces the end result, in this case a busineSS 
card 450. The business card 450 is shipped or routed 452 
back to the customer 402 to complete the overall process. 
0078. The general data composition of ILIAD 410 is 
further described in FIG. 5. The elements shown are meant 
to be illustrative, and are not meant to limit the data structure 
of ILIAD to such elements. Product and design information 
are shown generally as element 460, and is shown to further 
include asset information 462. ASSet information is intended 
to include various customer logos, text, or fonts (i.e. “assets” 
of the customer) to be used on the printed products. Such 
information might be provided as data files, or via menu 
prompts and the like, from the customer. Specifications and 
costs 464 would include information pertaining to individu 
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alized costs for implementation of certain designs, and the 
like. Layout rules 466 would include the various rules to be 
used in arranging figures or text on the printed product, So 
that conflicts and inappropriate layout Schemes do not occur. 
Customization rules and options 468 might provide for 
further custom design capabilities in arranging unique lay 
OutS. 

0079 ILIAD 410 is also shown to include manufacturing 
information 470. Such manufacturing information might 
include (but is not limited to) imposition rules 472, separa 
tion rules 474, vendor information 476, and trapping rules 
478. These various rules are used in the System for arranging 
and preparing the images and/or elements in the Print Ready 
File (PRF). Order processing and work-in-progress (WIP) 
information 480 is also shown. Such information might 
include (but is not limited to) customer information 482, 
work orders 484, shipping information 486, and pricing 
information 488. An on-line printing center (OPC) database 
490 is shown incorporated within ILIAD, with further 
details regarding its data contents described in FIG. 6. The 
OPC database might also exist separately from the ILIAD, 
but is shown incorporated here as one embodiment. 
0080 Referring now to FIG. 6, the OPC 490 is shown to 
include (but is not limited to) corporate procurement rules 
491. Such rules might further include users/roles 492, privi 
leges 493, purchasing rules 494, and billing/shipping rules 
495. Customer Products/Assets 496 includes design/brand 
information 461, asset information 463, catalogs-products 
kits 465, and customization rules/forms 467. The OPC 490 
is shown to further include a variable information database 
497. This data store contains information that regularly 
changes, Such as locations, departments, titles, etc. 469. 
Employees 471 are also included in this data grouping 497. 
0081 Referring now to FIG. 7, the AMFS 418 is shown 
to contain representative data, including for example low 
resolution EPS files 419, high resolution EPS files 421, 
Preview PDF files 423, and PostScript fonts 425. 

Master Farmer Service, Farm Services, and Load 
Balancing 

0082 FIGS. 8-11 illustrate a preferred embodiment for 
the farm service processing unit 414 of FIG. 4. Referring 
now to FIG. 8, a Master Farmer service 550 is shown 
interacting with a plurality of Farm services 552, 554, 556, 
and 558. Still other Farm services might also be connected 
to the Master Farmer. The collective interaction of the 
Master Farmer and the Farm services is referred to as the 
Farm System. 

0.083 FIG. 9 shows the interaction between the Master 
Farmer and Farm services in more detail. A first machine N 
(600) is shown hosting (or running) the Master Farmer 602. 
A second machine N+1 (604) is shown hosting (or running) 
Farm Service 606. The Master Farmer 602 interacts with the 
Farm 606 via link 603. This link might be over any of a 
variety of transmission mediums, including the Internet. Still 
other machines, i.e. machine N+M (640), can be included to 
host other Farm services, and interact with the Master 
Farmer via link 642. 

0084. According to the present terminology, the basic 
structure underneath a Farm service 606 includes Field 
modules, e.g. 608 and 610. The purpose of a Field module 



US 2002/0154334 A1 

is to communicate with a specific Plot module (e.g. 612, 614, 
616, and 618). A Plot is an application (or the like) that can 
be made to run out-of-process from the Farm service. A Plot 
module runs a Secondary application with job data, in order 
to generate an output. Each Plot is responsible for making 
sure the task (or job) gets completed. The Plot is used to turn 
the job packet into a format that a particular application can 
understand. It is generally the function of the Plot to monitor 
the job and encapsulate the time estimation for completing 
the job. 

0085. This out-of-process structure of Plots is maintained 
So that if Something were to go wrong with the Plot, it does 
not necessarily affect (in an adverse way) the running of the 
Farm Service. Each Plot processes a file or task, and each 
Plot is tied to one application. The Field serves as a place for 
the Farm service to find out the status of the Plots. The Field 
is generally configured to run as part of the Farm Service 
process. If the Field goes down, then the associated Farm 
Service may also go down. Plots, however, generally run 
out-of-process Since the System will have little control over 
third party applications. If a third party application ceases to 
work, then it will not take down the whole associated 
System. 

0086). A client 620 (as typically shown using a CPU) 
interacts with the Master Farmer 602 via link 605. The client 
provides tasks or jobs, Such as files or the like, to be 
processed by the System. These tasks or jobs are represented 
as job A(622), job B (624), and so forth through job E. (626). 
AS each file or task request comes into the Master Farmer, 
it is thereafter distributed to a Farm service, and then to a 
Field module, and then to a Plot module for handling that 
task. Typically a Plot is configured (or chosen) to handle one 
particular type of incoming task. The Plot processes the task, 
and Sends back a message regarding the Success or failure in 
performing the task. 

0.087 An example Plot module might include Adobe 
Acrobat Distiller, which converts a PostScript file into a PDF 
file. PDF (Portable Document Format) is a file format that 
has captured all the elements of a printed document as an 
electronic image that can be viewed, navigated, printed, or 
forwarded. PDF files are created using Adobe Acrobat, 
Acrobat Capture, or other comparable products. To view and 
use the files, the Acrobat Reader is typically used. PDF files 
are particularly useful for documents Such as magazine 
articles, product brochures, or flyers, when it is desired to 
preserve the original graphical appearance of the pages. Still 
another example of a Plot application includes Vipre (Ver 
Satile Product Rendering Engine), which is the rendering 
engine used to generate Print Ready Files. The overall 
System structure might include many Such Plot modules, 
each of which are capable of running the Same application 
such as Distiller, Viper (or others). Such redundancy allows 
for Simultaneous processing of Similar tasks or jobs. 
0088. Each separate Plot is configured to communicate 
with its associated Field, and the Farm will “oversee” 
(manage, monitor, etc.) the Fields underneath it. The System 
is designed to let any number of Fields run on a particular 
Farm. If it is determined that any particular Plot is too 
processor intensive, that particular Plot can be run on a 
Single Farm Service, and/or on a single Farm machine. This 
can be used to Speed up the processing of Plot applications 
on other Farm machines. Moreover, the different elements of 
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this System can be segregated and moved very readily from 
one machine to another. For instance, a Field (with all of its 
Plots) running on a particular machine can be moved onto a 
different machine. This can provide extra processing Speed 
for Fields remaining on the original machine. 
0089. As a result, the overall Farm system is generally 
Scalable, Since the System is controlled by a single point of 
contact, namely the Master Farmer service. The Master 
Farmer distributes work among the Farm services. Each 
machine in the Farm System has an instance of the Farm 
Service running on it. Each Farm Service communicates with 
the Master Farmer, thereby making itself available for jobs. 
Each Farm can have one or all of the file processing tasks 
running on it. AS many new machines as are needed can be 
added to run the Farm Service, and thereby accommodate 
varying loads. Each Farm Service can include configurable 
parameters to control its system usage (e.g. Windows NT 
threads, or the like). The Service can also be tuned to 
particular tasks that the Service performs, and to the machine 
that the Service is running on. The Farm System can take 
advantage of multiple processors, and be made to Scale 
upwards (or downwards) according to the System on which 
it is running. 
0090 AS for errors, there are generally two types: job or 
task errors, and System failures. System failures are when a 
particular Farm service, Field, or Plot fails unexpectedly 
when trying to process a task. This failure would generally 
be in an area that should not be a failure. In Such a case, the 
Farm service will alert the Master Farmer that it will no 
longer accept tasks, and shut itself down. When a particular 
Farm has shut itself down, or Stopped communicating, the 
Master Farmer will route all tasks running on that Farm to 
other Farm machines running that Specific file processing 
task. 

0091. The Master Farmer therefore serves as a central 
load balancing area. The overall Farm (i.e., the combination 
of the Master Farmer and Farm services) is designed to load 
balance file processing tasks. To perform Such balancing, the 
overall Farm System determines how processor intensive 
each particular application is, and processes the file either 
locally or remotely. The Farm system is configured to 
determine the System impact by the size of the job rather 
than the actual task being performed. Each different type of 
file processing task judges the relative size of each task and 
the Farm uses this size, and the current processor load, to 
determine how to distribute (or load balance) the various 
taskS. 

0092. If a client machine needs to process a job, then the 
client machine will interact directly with the Master Farmer. 
Example jobs might include: creating a consistent PostScript 
file, converting a PostScript file into a PDF file, or convert 
ing a PostScript file into a bitmap file. The Master Farmer 
has one or more Farm machines connected to it. The Master 
Farmer machine might also be configured to have a Farm 
process running on that Same machine. The Master Farmer 
is constantly receiving updates from each Farm machine (or 
server), wherein the Farm machine provides feedback on the 
burden level of the Master Farmer. The burden level relates 
to how long a particular job will take on that Farm Service. 
0093. Referring now to FIG. 10, yet another level of 
detail is shown regarding the relationship between the Farm 
Services, Field, and Plot modules in terms of load balancing. 
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Each Farm service 702 receives jobs A, B, ... E from the 
Master Farmer. The Farm sends the respective jobs to a 
Field, which has associated Plots 706, 708, and 710. The 
jobs are Sent to the respective Plots according to the job type. 
For instance, if a client wants to converta PostScript file into 
a PDF file, the client sends that particular request to the 
Master Farmer. The Master Farmer then determines which 
particular Field has the necessary application (or Plot) 
associated with it to accomplish this task. The Master 
Farmer maintains an evolving list of the Farm Services and 
associated Fields and Plots. The Master Farmer walks 
through each Farm Service, and determines which potential 
Plots might be able to process the task. 

0094) The Master Farmer also determines the level of 
burden for each Farm service. The level of burden is a 
function of the CPU usage for the machine associated with 
the Farm Service, and the size of the jobs being processed by 
each set of Plots associated with a Field. Each task being 
sent to the Master Farmer has a size associated with it. This 
is a relative number that is used to estimate and load balance 
the task. 

0.095 Each Field maintains its own chart 712 of CPU 
usage verSuS job size, in order to provide an estimate of how 
long the particular job will take. FIG. 11 shows a represen 
tative example of such a chart 712 in more detail. The charts 
are compiled into an overall level of burden on the Farm 
Service, and the Master Farmer decides which Farm service 
will receive any particular incoming task based upon the 
relative burden level for such Farm services. An estimate of 
how long it will take to process the job is Sent back to the 
client. The job is Sent to a particular Farm Service, and the 
Farm Service provides an update of the time estimate to 
complete the job, which in turn is again Sent back to the 
client. The Master Farmer might detect that a job is going to 
take longer than it should, and thereafter re-estimate how 
long the job will take, in light of all the other traffic on the 
System. Clients can also request new estimates. 

0096. The chart therefore serves as an indication of how 
busy the Farm Service is over a given period of time, and/or 
provides a historical curve of performance for particular 
applications. Over certain time periods, each Field is updat 
ing this chart, and the Farm Service packages up all this 
information and updates the Master Farmer with Such infor 
mation. Hence, if a client wants to run Distiller on a file, then 
an X-Y performance curve for Distiller over a time period, 
for instance the last few hours, will exist for estimation 
purposes. If an incoming file is 2 MB, then an estimate can 
be made regarding processing a file of this size. An impor 
tant feature of the present System is that it looks at pending 
files. If for instance a 600 MB file were pending, then 
estimates would be adjusted accordingly. The chart is ana 
lyzed for each Farm service in light of the size of the 
incoming jobS for that Farm Service. As a result, a job might 
be shifted and queued up to be fifth in line on a first Farm 
Service, as opposed to first in line on Second Farm Service, 
because it has been estimated that the job will run faster 
despite being fifth in line on the first Farm Service. Hence, 
regardless of queue position, the time estimate for comple 
tion will control the ultimate placement of the job on a Farm 
Service. Both queuing and historical performance estimates 
are thereby used in deciding which Farm service will handle 
the job. 
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0097. It should be noted that prepress applications are 
generally very file intensive. As a result, the System is 
constantly reading and writing to Such files during the course 
of processing them. This allows estimates on System usage 
to be based upon System impact assumptions (and predic 
tions) relating to Such file usage. For instance, prepress 
applications generally have a large impact on the System; 
and/or a large impact on the network card if the application 
is reading and writing to the network, and/or a large impact 
on the drive if the application is reading and writing to the 
local disk, and So forth along Similar relations. Hence, a 
chart can be constructed regarding System impact. By way 
of example, if the processor is running at 75% utilization, 
and job comes in of size “X”, then predictions (and/or 
extrapolations) can be made as to how long it will take to 
process that particular job. Each Field maintains its own 
chart of CPU usage versus job size in order to predict how 
long a job will take. AS network (or other Such) conditions 
change, then the chart will be revised. If, for instance, a size 
“5” job at 75% CPU utilization will take 3 seconds to 
process, then it might be extrapolated that the same sized job 
at 50% CPU utilization will only take 2 seconds. 
0098. For prepress applications, the size of the job is 
generally easy to determine. For instance, if a PostScript file 
comes into the System having a certain file size, then it is 
relatively Straightforward to estimate how large the resulting 
PDF file will be. For most prepress applications, there are 
generally input files and output files, which follow Similar 
predictive patterns. In other Systems—which might host 
business logic or the like-it is generally difficult to predict 
the impact that different jobs might have on the general 
applications server. File (or job) Sizes, however, provide for 
more regular estimation. 
0099. The present invention is also configured to intro 
duce little to no overhead in the processing of taskS. Certain 
Speed advantages might be realized by running an applica 
tion locally on a client machine. However, the present Farm 
System passes the job request from the Master Farmer to a 
Farm service, and to the Field, and to the Plot, with no 
Significant tradeoffs in Speed. Moreover, a very large file 
might be processed more quickly on a larger machine (or 
machines) of the Farm system, as compared a smaller (less 
powerful) local machine. 
0100. The present Farm system is also easily expandable, 
wherein each of the Farm Services can be configured to run 
any of the file processing tasks. If a particular task is very 
resource intensive, it can be run alone on the System. When 
each Farm service tells the Master Farmer that it is running 
and ready for tasks, it also identifies the tasks that it is 
Servicing. Adding new file processing tasks is as Simple as 
placing the new Field and Plot on a machine in a particular 
directory. 

Print Ready File 

0101. In order to accommodate the “state' of the file 
(e.g., Print or Preview), a global numeric variable, or "flag”, 
is used to indicate which elements will image when this file 
is processed. In this example, this flag is a PostScript integer 
and will be used for applying a bit mask to each of the State 
flags of the individual elements. Each element has four 
possible states: Print, Preview, Both, and none. This global 
flag is written into the PostScript stream such that an 
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application can find the position of the flag within the file, 
and alter the value as needed. The default or original value 
of the flag will be set to include elements that are in a 
Preview or Both state. It is a unique and efficient aspect of 
this invention that a single flag may be used. However, 
alternative embodiments might use multiple flags, compara 
tive elements, or run-time logic to evaluate the appropriate 
State and direct processing, all within the Spirit of the 
invention. 

0102) The Line and Text elements will each check their 
respective State flag against the global flag to see if their bit 
values are contained within the global flag, using a Standard 
bitmasking technique of a logical AND operator. If the 
elemental State flag bits are not within the global flag (a Zero 
result from the logical AND), a function is utilized to move 
the PostScript interpreter's file pointer past the end of that 
particular element. The element is thereby skipped, and the 
element does not image. 

0103 Embedded graphics will use a different method 
than Line and Text elements for selecting Print, Preview, and 
Both states. When writing a graphic with a state of Preview, 
the graphic is embedded in the file, but OPI comments are 
used to link to a blank PostScript file. When using this file 
with a global flag set in a Print state, the blank PostScript file 
is used instead of the Preview one that is embedded within 
the file. When writing a Print graphic, a blank PostScript file 
is embedded, and OPI comments are used to link to the 
graphic. When writing a graphic that is in the Both State, the 
graphic is embedded with no OPI. There is a caveat to 
graphics in a Both State, and that is when the image is high 
resolution. High resolution raster graphics are usually very 
large. One purpose of the present System is to create a file 
that is relatively Small, thereby enhancing Speed in working 
with the file. Here, the OPI comments are used to facilitate 
a Solution. The low-resolution version of the graphic is 
embedded in the file, and the OPI comments are used to link 
to the high-resolution version. In this State, when using the 
file for Preview, the low-resolution graphic is seen. When 
using the file for Print, the high-resolution file is used. 
Because of the OPI implementation, the programs used for 
creating Previews of the PostScript file are preferably con 
figured to remove the OPI comments. The programs that 
utilize the PostScript file in a Print state should preferably be 
configured to process the OPI comments. 

0104. One feature of the present system are the OPI links 
to external documents. Along with the Print Ready File, each 
of the externally referenced files need not change. This is 
implemented, in part, by Securing the directory where the 
graphics reside, and using operating System Security. Only 
applications controlled by the present System might be used 
to add files to this directory. These applications might not 
allow the modification or deletion of any of these files, but 
only the adding of new files. In this manner the externally 
referenced files are Secured Such that they cannot be altered 
by accident, or on purpose. They can also be Secured by 
access codes or authorization, as between print and preview 
modes. 

0105 Referring now to FIG. 12, a representative con 
struct of the Print Ready File 500 is shown. A global flag 502 
is used to indicate which elements can print. This flag is 
numeric and is used to apply a bit mask to the elements. For 
example the value “O 1” indicates that the elements only in 
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the “Preview” state will not print, while those in “Print” state 
should be printed. In this example, it is shown as a 32-bit 
PostScript integer. Additionally, shown is a text element 504, 
a line element 506, and a graphical element 508. Each text 
and line element has associated with it four “states': Print, 
Preview, Both, and none. However, the graphical element 
does not use the “none” state. Preferably, these states of an 
element are represented in a 32-bit integer, Similar to the 
global flag, termed a “State’ flag. 

0106) The text and line elements 504 and 506 will each 
check their respective State flags against the global flag to 
see if they should be imaged. If the text or line element state 
flag does not match with the global flag, then the present 
invention will apply a routine of PostScript operators to 
move the interpreter's file pointer past the end of the element 
in question, thereby skipping that element Such that it does 
not image. For example, if text element has its “Preview’’ bit 
Set, it would still not be imaged during a preview unless the 
“Preview’’ bit of the global flag was also set. This routine, 
hereafter referred to as “global flag comparison logic' is 
shown encompassing the text element 504 with a start 
function 510 and an end function 512. The same logic is also 
shown encompassing the line element 506 with a start 
function 514 and an end function 516. Each element in the 
file preferably has this logic wrapped around it. 

0107 The global flag comparison logic operates as fol 
lowS. For each text and line element, the State flags of the 
element are compared to the global flag. If the global flag 
matches the State flags, then the element is processed. If the 
global flag does not match the State flags, then the element 
is not processed. The preferred embodiment skips the ele 
ment by moving the pointer past the element via a PostScript 
routine. The global flag comparison logic then loops back 
until each element is completed. 

0.108 Embedded graphic elements will use a different 
method depending upon the setting of the Print, Preview, 
and the Both state flags. The Print Ready File is being passed 
from point to point. In general, it is desired to keep the size 
of the Print Ready File down to a minimum for certain 
operations, thereby increasing the efficiency of the overall 
system. This is done by directly embedding a low resolution 
graphical object into the file for preview operations. For 
print operations, the preview graphic is removed and a link 
to a high resolution graphic is Supplied instead. When the 
flag is Set for “both, then a low resolution graphic is 
embedded in the file, and a link is provided to a high 
resolution graphic. Further details of operation of the Print 
Ready File are found in U.S. patent application Ser. No. 
09/460,307 filed on Dec. 13, 1999. 

Print Production Process Flow 

0109 Different applications are used at different stages of 
the print production process to produce a final printed 
product. Below, an overall flow of the proceSS StepS are first 
described. Thereafter, certain Stages of the print production 
process are described in further detail. Use of a Print Ready 
File is disclosed as the preferred embodiment, but is not 
required. While described as flowchart Steps, it is generally 
recognized that perSons of ordinary skill in the art will 
recognize how to implement Such applications from the 
flowchart descriptions. 



US 2002/0154334 A1 

0110 FIG. 13 shows an overall flowchart 900 of the print 
production process. In step 902, the user first provides 
business information to a perSon responsible for Setting up 
the user account. This first Step involves considerable human 
interaction, but the Step generally needs to be done only once 
in order to properly Set up the account. Such information 
might include: purchase orders, authorizations, employee 
information, employee lists, product Styles, Style guides, 
Samples, graphical information and fonts. Products would 
include items. Such as busineSS cards, envelopes, Stationery 
and the like. Step 904 involves a customer setup process, 
wherein the elements within a busineSS card or product are 
defined and stored. Customer setup 904 is described in 
further detail in FIG. 14 and is preferably implemented 
using product setup module 409 hosted on web server 408. 
Step 906 involves the customer providing information 
regarding the product by using the customer web site 
referred to in FIG. 14. Once Such information has been 
entered, the system can perform the composition step in 908. 
Composition creates the Print Ready File according to Steps 
further detailed in FIG. 15. Generally, the user will request 
a preview file in step 910 in order to view the results 
on-Screen before printing. The Steps involved in the genera 
tion of the preview file are further described in FIG. 16. The 
decision block 911 sends the user back to step 906 if further 
changes are desired. If the preview file is acceptable, then 
the order is placed in step 912. In step 913 trapping is 
performed, preferably as described in the above-referenced 
U.S. patent application No. (Atty. Docket 
IMGXP003), filed on the same date herewith. 
0111) Thereafter, the process of imposition (including 
batching and plating) of the PRF is performed in step 914, 
preferably as described in the above-referenced U.S. patent 
application No. (Atty. Docket IMGXP004), filed on 
the same date herewith. Color separation 916 is next per 
formed, preferably as described in the above-referenced 
U.S. patent application No. (Atty. Docket 
IMGXP0005), filed on the same date herewith. Color sepa 
ration produces color Separated plate files which are trans 
ported to the print vendor in step 918. In a preferred 
embodiment, both imposition and color Separation are per 
formed in the same pass by a third party Software tool. Step 
920 shows the processing of the color separated plate file by 
submitting the file to a raster image processor (RIP). The 
RIP generally produces a bitmap file which is converted into 
the printed product 922. The product is thereafter shipped to 
the customer in step 924. 
0112 FIG. 14 shows certain more detailed steps associ 
ated with the customer setup application 904 from FIG. 13. 
In the Setup process, product Setup Software is used to create 
each of the basic elements, and asSociate a State flag with 
each one. This Software therefore identifies the position, 
size, contents, etc. of each element type. Step 1002 is the 
process of determining the printing requirements of a prod 
uct. This is generally done via a human Specialist interacting 
with the customer to gather and generate graphic and textual 
materials pertaining to that customer. In other Systems, 
tabular layout or other document definitions are used to 
gather and create the derived graphic and textual material (as 
in XML-based processing of data and Document Type 
Definitions). Other Steps might include die creation, and 
other related procedures. Step 1004 next is the performance 
of the prepress process. This typically consists of generating 
and verifying the customer assets (e.g., EPS files and fonts). 
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0113. These assets are then added to the asset manage 
ment file server (AMFS) 418, or other such database. 
0114. An EPS is a file format used in prepress operations, 
and generally contains information required to create a 
printed document containing graphics images. Along with 
the imaging bits, EPS files contain other data respecting 
reproduction of the image for digital display, or for print, 
Such as color Selections, color Settings, Scaling of graphics, 
embedded fonts and so forth. Such files often need to be 
“Washed” or converted into a consistent format for auto 
mated processing. Washing is one of Several prepress opera 
tions that can be automated by hosting the application on a 
Server, or other networked computer, and maintaining con 
trol of certain operations as part of a distributed prepress 
Software operation. 
0115) In step 1006, the user is further prompted for 
information regarding the product, as might be needed for a 
particular print job. Step 1008 shows the process of defining 
the composition rules for each of the particular elements. 
Step 1010 further shows that for each element, the x, y, and 
Z position of the element in the product is defined. In Step 
1012, a type and State is assigned to each element. The 
“type' includes line, text, and graphical, whereas the “state' 
includes Preview, Print, Both, or none. Step 1014 next 
shows the assignment of various other properties (as needed) 
to each of these elements. Once finalized, this information is 
stored via step 1016 in a rules database such as ILIAD 410. 
0116. A customer web site is created in step 1018. The 
customer accesses the web site to provide various customer 
information. The user is prompted for information in Step 
906. Text elements might require a prompt, in that the user 
is providing textual information in response to a question. 
Line and graphical elements, however, might be retrieved 
directly from the appropriate database via a locator, index, or 
the like. Once the user enters the requirement information, 
it is stored in ILIAD 410 as per step 1020. 
0117 The next stage of the process involves composition 
of the Print Ready File. When created, the Print Ready File 
in the preferred embodiment follows PostScript conventions 
including, for instance, DCS Standards, platform indepen 
dent operators, and color Separation functions. The file 
might also include a bounding box, which is not required for 
a multi-page PostScript file, but might be used by other 
applications in the process to identify the size of the image 
to be rendered. 

0118 Referring now to FIG. 15, a more detailed flow 
chart is shown of the composition process 908 from FIG. 13. 
In step 1102, the web server 408 requests the PRF from the 
Farm 414, along with related user information. In step 1104, 
the rules regarding the product Setup are read from the 
ILIAD 410 database. The global flag is next written into the 
PRF with a default setting of “Preview” as shown in step 
1106. A loop is then performed for each element of the 
product 1108. The element information is retrieved, e.g. data 
Source, component data, and State. Based upon this infor 
mation, and the logic described above, the element is written 
into the PRF in step 1112. The loop continues via link 1114 
until each element of the product is completed and written 
into the PRF. When finished, the PRF is stored in the Asset 
Management File Server (418). An alternative embodiment 
could Substitute receipt of one or more data Streams in 
response to the web server request in step 102, as with XML 
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output from one or multiple machines performing the 
required pre-press operations. The rest of the operations 
described proceed as depicted. 
0119. Once the PRF is created, a preview file is generated 
as will now be explained. Referring now to FIG. 16, a 
flowchart is shown of representative StepS associated with 
the element “Generate Preview File’910 from FIG. 13. If 
the user desires to preview the file, the web server 408 
requests a preview file from the Farm 414 as shown in step 
1202. The Farm then retrieves the PRF from the asset 
management file server 418 in step 1204. The Farm sets the 
global flag in the PRF to preview mode in step 1206. In step 
1208, the Farm converts the PRF to a preview file. This is 
done via a PostScript interpreter which results in common 
image formats using the global flag comparison logic (and 
the OPI comments). Common image formats include, for 
instance, bit map and PDF. In step 1210, the preview file is 
thereafter sent to the web server 408. In step 1212, the user 
then accesses and views the preview file via a web browser 
or the like. Further details on creating a preview may be 
found in U.S. patent application Ser. No. 09/460,307 filed on 
Dec. 13, 1999. 

PostScript to PDF Conversion Subsystem 
0120 FIG. 17 is a block diagram illustrating a PostScript 
to PDF conversion Subsystem 1700 according to one 
embodiment of the invention. Conversion subsystem 1700 
provides an automated hosted environment to perform the 
pre-press application of converting a Suitable PostScript file 
to a resultant PDF file 1722. Subsystem 1700 includes 
ILIAD 410 which includes conversion parameters for the 
job and a client application Such as on-line printing center 
module 411, plater service 428 or product setup module 409 
that wishes to perform automated conversion. 
0121 Any client application Such as on-line printing 
center module 411, plater service 428 or product setup 
module 409 may make a conversion request of master 
farmer service 550, which is preferably implemented as 
described in FIGS. 8-11. Conversion parameters along with 
an input file and an output destination (conversion informa 
tion) are relayed from the client application to master farmer 
Service 550. Master farmer Service 550 interacts with farm 
service 552 in order to request that conversion module 1720 
perform a conversion of a particular job in order to produce 
PDF file 1722 which is Stored on AMFS 418. 

0.122 FIG. 18 is a flow diagram describing a process for 
initially Setting up automated conversion and for executing 
a conversion. The following Steps may occur at any time and 
in any order before conversion is actually executed. In a 
performed embodiment, they are implemented as follows. In 
step 1750 various default parameters that are desired to be 
the same for all conversion jobs are Set and hardcoded into 
conversion module 1720. Preferably, these default param 
eters are compiled into the module during development. 
Examples of these hardcoded default parameters include 
temporary paths and Distiller executable location. 
0123. In step 1751 default parameters that depend upon 
the particular client are Set. These are parameters that would 
have different values depending upon the client that is 
requesting the conversion. For example, if a color washing 
client application is requesting conversion from PostScript 
to PDF, it might set the parameter “Preserve OPI com 
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ments.” Other client applications Such as the on-line printing 
center (OPC) module or the plater would not preserve OPI 
comments in the context of proofing. The OPC and plater 
might set the parameter “Subset fonts.” Other examples of 
parameters that may be set differently for different client 
applications include preserving halftones, auto rotation of 
pages, removal or preservation of transfer function infor 
mation, downsampling values (dpi and bitdepth of color), 
embedding of fonts, and Subsetting of fonts. 

0.124. Once the above steps have finished, setup for 
conversion has been completed, and the System is ready to 
receive job-specific information from a customer in order to 
perform a conversion. In step 1752 a customer Submits job 
Specific information regarding a product to be printed. For 
example, a customer may be Submitting information for 
busineSS cards to be printed. Preferably, this step is imple 
mented as described in step 904 of FIG. 13 and is performed 
using product setup module 409. 

0.125. In step 1754 various of the conversion parameters 
for a specific job or for a particular line of products may be 
determined manually. Of course, the previously Set default 
parameters may be relied upon and no additional parameters 
need be set in this step. If desired, though, either a repre 
Sentative from the customer or a representative from the 
entity implementing the on-line automated printing System 
may specify additional conversion parameters or may over 
ride various of the default parameters. These parameters 
may be entered using product setup module 409 or in 
another fashion. Examples of conversion parameters that 
may be set in this Step include changing the dots per inch 
parameter from 300 to 72 (if there is a slow network 
connection and a faster turnaround is desired), Subsetting of 
fonts if the conversion is for preview only, and preserving 
overprint Settings to false if the conversion is for preview 
only. Examples of parameters that may be set are found 
below in Table 1. In step 1756 these additional conversion 
parameters are then saved into ILIAD 410. 

TABLE 1. 

Parameters and Sample Values Used 

ASCII85EncodePages False 
AutoRotatePages O 
CompatibilityLevel 1.2 
LZWEncodePages False 
Preservealftonenfo False 
PreserveOPIComments False 
PreservedverprintSettings False 
TransferFunctionInfo O 
UCRandRGInfo 1. 
UseFlateCompression True 
AntiAliasColorimages False 
AutoFilterColorImages True 
ColorConversionStrategy O 
ColorimageDownsampleType O 
ColorImageFilter O 
ColorimageResolution 36OO 
ConvertCMYKImagesToRGB True 
ConvertImagesToIndexed False 
DownsampleColorimages True 
EncodeColorimages True 
AntiAliasGrayImages False 
AutofilterGrayImages True 
DownsampleGrayImages True 
EncodeGrayImages True 
GrayImageDepth -1 
GrayImageDownsampleType O 
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TABLE 1-continued 

Parameters and Sample Values Used 

GrayImageFilter O 
GrayImageResolution Not Set 
AntiAlias MonoImages False 
DownsampleMonoImages True 
EncodeMonoImages True 
MonoImageDepth -1 
MonoImageDownsampleType O 
MonoImageFilter 2 
MonoImageResolution Not Set 
EmbedAlfonts True 
SubsetFonts True 
MaxSubsetPct 1OO 

0.126 The following steps illustrate execution of an auto 
mated, hosted pre-press conversion application. It should be 
appreciated that any of a variety of client applications may 
request that automated conversion occur. Product Setup 
module 409 may request automated conversion from Post 
Script to PDF to perform a dry run of plating, and for 
creating preview and thumbnail imageS for proofing. A color 
Washing application may also request conversion of Post 
Script to PDF. The plater service 428 may also request 
conversion of PostScript to PDF for internal proofing. Other 
client applications that may request conversion include the 
OPC module which would convert PRF files to PDF for 
previewing. 

0127. The below example illustrates a scenario in which 
the client application on-line printing center 411 is request 
ing automated conversion in order to prepare a proof for a 
customer in PDF. Firstly, a customer interacts with web 
server 408 and orders a particular product. Preferably, this 
step is implemented as previously described in step 906 of 
FIG. 13. For example, a customer may access their custom 
web site to provide a particular name and title for a new 
business card to be printed for a new employee. The style for 
the busineSS card, Standard information and a company logo 
will have already been Supplied during customer Set up 
which is step 904 of FIG. 13. At this point in time, the 
customer interacts with on-line printing center (OPC) mod 
ule 411 on web server 408 to request a proof of the product 
to be ordered in PDF. 

0128. In step 1778 the OPC module 411 requests con 
version of a particular job by making a request of Master 
Farmer service 550. Concurrently, OPC module 411 trans 
fers any manually Set parameters, any parameterS Saved into 
ILIAD, and Source and destination file names to Master 
Farmer service 550. Together this information is collectively 
referred to as conversion information. 

0129. In step 1780 the Master Farmer service selects a 
particular Farm service 552 to perform the conversion and 
transfers the conversion information. Master Farmer Service 
550 preferably makes this selection as previously described 
in FIGS. 8-11 and takes into account load balancing, the 
optimal module to perform the conversion, etc. In this Step 
Farm service 552 also selects a particular conversion module 
1720 to perform the conversion. 

0130. In step 1782 the conversion module invokes the 
Distiller software tool. In step 1783 the conversion module 
writes a wrapper PostScript file around the input PostScript 
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file to be converted. The wrapper file is written using the 
conversion parameters passed from ILIAD 410, any param 
eters overridden manually by the client, and hardcoded 
parameters. An example of C code that may be used to 
produce a wrapper file using the Distiller API is found in the 
Appendix. In step 1784 the conversion module executes the 
Distiller software tool by sending the wrapper PostScript file 
to Distiller. 

0131). In step 1786 Distiller outputs the resultant PDF file 
to a local drive. In step 1788 the conversion module copies 
the PDF file 1722 to asset management file server 418. In 
step 1790 the conversion module relays completion status 
back through the requesting processes to the client applica 
tion which in this case is OPC module 411. In other words, 
notice of completion is relayed to Farm service 552, to 
Master Farmer service 550, and eventually back to the 
requesting client application. During execution of the con 
version, the conversion module looks at the Distiller Status 
bar to determine Status. 

0.132. It should be noted that the requesting client appli 
cation and each Service involved in the chain is continuously 
polling a Service farther down the chain for any Status 
information throughout the conversion process. For 
example, once OPC module 411 requests a conversion of 
Master Farmer service 550 it continually polls the service 
for Status. In turn, the Master Farmer is continually polling 
Farm service 552 for information regarding the status of the 
conversion being performed by conversion module 1720. 
Finally, , conversion module 1720 continually sends back 
status information to Farm service 552 including the length 
of time estimated to be remaining for trapping, whether the 
trapping job has been placed in a Farm queue for processing, 
whether the job is running, whether the job is done, and 
whether the job has an error. 
0133) Once PDF file 1722 has been stored in asset 
management file Server 418 the System has Successfully 
performed automated, hosted conversion of a file and the 
PDF file may now be used by another pre-press application 
for further processing. 

Alternative Embodiments 

0.134. In the preferred implementation, a PostScript file 
format is altered and used to Store additional information 
about a product which allows the system to use that file in 
all Stages of the production process. Alternate implementa 
tions may use a different file format to achieve this goal. For 
example, the System might use the Portable Document 
Format (PDF) to store this information. PDF is similar to 
PostScript in many respects, and could easily be modified to 
fulfill the objectives of the present invention. Other file 
formats that may be used are Windows Metafile, or PDF/X. 
Also, while use of level 1 PostScript has been described 
above, level 2 and/or level 3 (and/or subsequent versions) of 
PostScript might similarly be used. Moreover, a Print Ready 
File described herein may be implemented in other similar 
language Such as PDF. 

Computer System Embodiment 

0135 FIGS. 19A and 19B illustrate a computer system 
900 Suitable for implementing embodiments of the present 
invention. FIG. 19A shows one possible physical form of 
the computer System. Of course, the computer System may 
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have many physical forms ranging from an integrated cir 
cuit, a printed circuit board and a Small handheld device up 
to a huge Super computer. Computer system 900 includes a 
monitor 902, a display 904, a housing 906, a disk drive 908, 
a keyboard 910 and a mouse 912. Disk 914 is a computer 
readable medium used to transfer data to and from computer 
system 900. 
0136 FIG. 19B is an example of a block diagram for 
computer system 900. Attached to system bus 920 are a wide 
variety of Subsystems. Processor(s) 922 (also referred to as 
central processing units, or CPUs) are coupled to storage 
devices including memory 924. Memory 924 includes ran 
dom access memory (RAM) and read-only memory (ROM). 
AS is well known in the art, ROM acts to transfer data and 
instructions uni-directionally to the CPU and RAM is used 
typically to transfer data and instructions in a bi-directional 
manner. Both of these types of memories may include any 
suitable of the computer-readable media described below. A 
fixed disk 926 is also coupled bi-directionally to CPU922; 
it provides additional data Storage capacity and may also 
include any of the computer-readable media described 
below. Fixed disk 926 may be used to store programs, data 
and the like and is typically a Secondary Storage medium 
(Such as a hard disk) that is slower than primary Storage. It 
will be appreciated that the information retained within fixed 
disk 926, may, in appropriate cases, be incorporated in 
standard fashion as virtual memory in memory 924. Remov 
able disk 914 may take the form of any of the computer 
readable media described below. 

0137 CPU 922 is also coupled to a variety of input/ 
output devices such as display 904, keyboard 910, mouse 
912 and speakers 930. In general, an input/output device 
may be any of Video displays, track balls, mice, keyboards, 
microphones, touch-Sensitive displays, transducer card read 
ers, magnetic or paper tape readers, tablets, Styluses, Voice 
or handwriting recognizers, biometrics readers, or other 
computers. CPU922 optionally may be coupled to another 
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computer or telecommunications network using network 
interface 940. With Such a network interface, it is contem 
plated that the CPU might receive information from the 
network, or might output information to the network in the 
course of performing the above-described method StepS. 
Furthermore, method embodiments of the present invention 
may execute solely upon CPU922 or may execute over a 
network Such as the Internet in conjunction with a remote 
CPU that shares a portion of the processing. 
0.138. In addition, embodiments of the present invention 
further relate to computer Storage products with a computer 
readable medium that have computer code thereon for 
performing various computer-implemented operations. The 
media and computer code may be those Specially designed 
and constructed for the purposes of the present invention, or 
they may be of the kind well known and available to those 
having skill in the computer Software arts. Examples of 
computer-readable media include, but are not limited to: 
magnetic media Such as hard disks, floppy disks, and mag 
netic tape, optical media Such as CD-ROMs and holographic 
devices, magneto-optical media Such as floptical disks, and 
hardware devices that are Specially configured to Store and 
execute program code, Such as application-Specific inte 
grated circuits (ASICs), programmable logic devices (PLDs) 
and ROM and RAM devices. Examples of computer code 
include machine code, Such as produced by a compiler, and 
files containing higher level code that are executed by a 
computer using an interpreter. 
0.139. Although the foregoing invention has been 
described in Some detail for purposes of clarity of under 
Standing, it will be apparent that certain changes and modi 
fications may be practiced within the Scope of the appended 
claims. Therefore, the described embodiments should be 
taken as illustrative and not restrictive, and the invention 
should not be limited to the details given herein but should 
be defined by the following claims and their full scope of 
equivalents. 
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APPENDIX 

C code for writing the Distiller API parameter file: 

if (IsMultiPDFFile) { 

Write0K = WriteMultiPSFileRun List(TempFileHandle, 
pPS2PDF); 

else { 

Write0K = WriteString(TempFileHandle, "/DPlotDict 1 dict 
defr\n"); 

WRITE STR F OK("/- {} bind defryn"); 

WRITE STRIF OK("/= {} bind defrn"); 

WRITE STRIF OK("?print {} bind defrn"); 

WRITE STRIF OK("/dploto get /get load defr\n"); 

WRITE STRIF OK("/dplot exec {DPlotDict exch 
diplot o get exec } bind def\r\n"); 

WRITE STRIF OK("/dplot def{DPlotDict begin defend} 
bind defr\n"); 

WRITE STRIF OK("/dplot get {DPlotDict exchdplot o get 
bind def\r\n"); 

WRITE STR IF OK("DPlotDict begin\rn"); 

WRITE STRIF OK("/dplot save page\r\n"); 

WRITE STRIF OKC" { save/dplot pg save exch 
dplot def\r\n"); 
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IMGXPO6/JOS 

WRITE STR IF OKC" ?ciplot pg dicts countdictstack 
dplot defr\n"); 

WRITE STRIF OKC" count falplot pg. stack exch 
dplot def\r\n"); 

WRITE STRIF OKC" bind def\r\n"); 

WRITE STRIF OKC"/dplot restore page\ran"); 

WRITE STRIF OKC" {DPlotDict ?aplot pg stack known 
not\rn"); 

WRITE STR FOKC" (invalid/restore in application file) 
= stop 3 if r\n"); 

WRITE STRIF OKC" count/dplot pg stack diplot get sub 
dup 0gt {{pop repeat: {pop} ifelsewrn"); 

WRITE STRIF OKC" countdictstack/dplot pg dicts 
diplot get sub dup 0gt {{end} repeat} {pop} ifelsewr\n"); 

WRITE STRIF OKC" /dplot pg save dplot get 
restore\r\n"); 

WRITE STRIF OKC" bind defr\n"); 

WRITE STRIF OK("end\rn"); 

WRITE STRIF OK("/dplot save page diplot exec\ran"); 

WRITE STR IF OK("<\r\n"); 

f/ Document Level 

WRITE BOOL IF OK(ASCII85EncodePages); 
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(PageByPage) cvn\r\n"); 

(None) cvn\r\n"); 

1.1\rn"); 

1.2\rn"); 
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switch(pPS2PDF->DistillerParams.AutoRotatePages) { 

case DISTILLERAUTO ROTATE PAGEBYPAGE: 

WRITE STR F OK("\t/AutoRotatePages 

break; 

case DISTILLER AUTO ROTATE NONE: 

WRITE STR F OK("\t/AutoRotatePages 

break; 

switch(pPS2PDF->DistillerParams.CompatibilityLevel) { 

case DISTILLER COMPATIBILITY LEVEL 11: 

WRITE STR IF OK("\t/CompatibilityLevel 

break; 

case DISTILLER COMPATIBILITY LEVEL 12: 

WRITE STR IF OK("\t/CompatibilityLevel 

break; 
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IMGXPO16/JOS 

WRITE BOOL IF OK(LZWEncodePages); 

WRITE BOOL IF OK(PreserveHalftoneInfo); 

WRITE BOOL IF OK(PreservedPIComments); 

WRITE BOOL FOK(PreserveCoverprintSettings); 

switch(pPS2PDF->DistillerParams.TransferFunctionInfo) { 

CaSC 

DISTILLERTRANSFER FUNCTION PRESERVE: 

WRITE STRIF OK("\t/TransferFunctionInfo 
(Preserve) cvn\r\n"); 

break; 

- - CaSC 

DISTILLER TRANSFER FUNCTION_REMOVE: 

WRITE STRIF OK("\t/TransferFunctionInfo 
(Remove) cvn\ran"); 

break; 

case DISTILLER TRANSFER FUNCTION APPLY: 

WRITE STR IF OK("\tTransferFunctionInfo 
(Apply) cvn\r\n"); 

break; 

switch(pPS2PDF->DistillerParams.UCRandBGInfo) { 

case DISTILLER BGC UCR PRESERVE: 
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MGXPO16/JOS 

WRITE STR IF OK("\t/UCRand BGInfo 
(Preserve) cvn\rn"); 

break; 

case DISTILLER BGC UCR REMOVE: 

WRITE STR IF OK("\t/UCRandBGInfo 
(Remove) cvn\r\n"); 

break; 

WRITE BOOL IF OK(UseFlateCompression); 

11 Color Image settings 

WRITE BOOL IF OK(AntiAliasColorimages); 
WRITE BOOL IF OK(AutoFilterColorimages); 

switch(pPS2PDF->DistillerParams. ColorConversionStrategy) { 

CaS6 

DISTILLER COLOR CONVERSION LEAVE UNCHANGED: 

WRITE STRIF OK("\t/TransferFunctionInfo 
(LeaveColor Jnchanged) cvn\r\n"); 

break; 

C2Sc 

DISTILLER COLOR CONVERSION DEVICE DEPENDENT: 
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MGXPO16/OS 

WRITE STRIF OK("\tTransferFunctionInfo 
(UsedeviceDependentColor) cvn\r\n"); 

break; 

CaS 

DISTILLER COLOR CONVERSION DEVICE INDEPENDENT: 

WRITE STR IF OK("\tTransferFunctionInfo 
(UsedeviceIndependentColor) cvn\r\n"); 

break; 

WRITE INT IF OK(ColorimageDepth); 

switch(pPS2PDF 
>DistillerParams.ColorimageIDownsampleType) { 

CaSe 

DISTILLER IMAGE DOWNSAMPLE TYPEAVERAGE: 

WRITE STR IF OK("\t/ColorImageIDownsampleType (Average) cvn\r\n"); 

break; 

C3SC 

DISTILLER IMAGE DOWNSAMPLE TYPE SUBSAMPLE: 

WRITE STRIF OK("\t/ColorImage:DownsampleType (Subsample) cvn\ran"); 

break; 



US 2002/0154334 A1 Oct. 24, 2002 
21 

IMGXPO16/JOS 

switch(pPS2PDF->DistillerParams.ColorImageFilter) { 

case DISTILLER COLOR FILTER DCT ENCODE: 

WRITE STR IF OK("\t/ColorImageFilter 
(DCTEncode) cvn\rn"); 

break; 

DISTILLER COLOR FILTER FLATE ENCODE: 

WRITE STR IF OK("\t/ColorimageFilter 
(Flatencode) cvn\r\n"); 

break; 

case DISTILLER COLOR FILTER LZW ENCODE: 

WRITE STRIF OK("\t/ColorImageFilter 
(LZWEncode) cvn\r\n"); 

break; 

WRITE INT IF OK(ColorImageResolution); 

WRITE BOOL IF OK(ConvertCMYKImagesToRGB); 

WRITE BOOL IF OK(ConvertImagesToIndexed); 

WRITE BOOL IF OKCDownsampleColorImages); 

WRITE BOOL IF OK(EncodeColorimages); 
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IMGXPO16/OS 

If Gray Image settings 

WRITE BOOL IF OK(AntiAliasGrayImages); 

WRITE BOOL IF OK(AutoPilterGrayImages); 

WRITE BOOL IF OKODownsampleGrayImages); 

WRITE BOOL IF OK(EncodeGrayImages); 

WRITE INT IF OK(GrayImageIDepth); 

switch(pPS2PDF 
>DistillerParams.GrayimageDownsampleType) { 

CaSC 

DISTILLER IMAGE DOWNSAMPLE TYPEAVERAGE: 

WRITE STR IF OK("\t/GrayImageDownsampleType (Average) cvn\r\n"); 

break; 

CaSC 

DISTILLER IMAGE DOWNSAMPLE TYPE SUBSAMPLE: 

WRITE STR F OK("\t/GrayImageDownsampleType (Subsample) cvn\r\n"); 

break; 

switch(p,FS2PDF->DistillerParams.GrayImageFilter) { 

case DISTILLER GRAY FILTER DCT ENCODE: 
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MGXPO6/JOS 

(DCTEncode) cvn\r\n"); 

(Flatencode) cvn\rn"); 

(LZWEncode) cvn\rn"); 
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WRITE STR F OK("\t/GrayImageFilter 

break, 

case DISTILLER GRAY FILTER FLATE ENCODE: 

WRITE STR IF OK("\t/GrayImageFilter 

break; 

case DISTILLER GRAY FILTER LZW ENCODE: 

WRITE STR F OK("\t/GrayImageFilter 

break; 

WRITE ENT IF OK(GrayImageResolution); 

Gray Image settings 

WRITE BOOL IF OKOAntiAlias.Monolmages); 

WRITE BOOL IF OK(DownsampleMonolmages); 

WRITE BOOL IF OK(EncodeMonolmages); 

WRITE INT IF OK(Monolmage.Depth); 

switch(pPS2PDF 
>DistillerParams.Monolmage:DownsampleType) { 
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IMGXPO16/JOS 

CaSC 

DISTILLER IMAGE DOWNSAMPLE TYPE AVERAGE: 

WRITE STRIF OK("\t/MonoImageDownsampleType (Average) cvn\ran"); 

break; 

CaSC 

DISTILLER IMAGE DOWNSAMPLE TYPE SUBSAMPLE: 

WRITE STR IF OK("\t/MonoImageDownsampleType (Subsample) cvn\ran"); 

break; 

switch(pPS2PDF->DistillerParams.MonoImageFilter) { 

CaSC 

DISTILLER MONO FILTER CCITT FAX ENCODE: 

WRITE STRIF OK("\t/MonoImageFilter 
(CCITFaxEncode) cvn\rn"); 

break; 

case DISTILLER MONO FILTER FLATE ENCODE: 

WRITE STRIF OK("\t/MonomageFilter 
(Flatencode) cvn\r\n"); 

break; 

case DISTILLERMONO FILTER LZW ENCODE: 

WRITE STRIF OK("\t/MonoImageFilter 
(LZWEncode) cvn\rn"); 
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IMGXPO16/OS 

break; 

CaSC 

DISTILLER MONO FILTERRUN LENGTH ENCODE: 

WRITE STR IF OK("\t/MonoImageFilter 
(RunLengthEncode) cvn\rn"); 

break; 

WRITE INT IF OK(MonoImageResolution); 

WRITE BOOL IF OK(EmbedAllfonts); 

WRITE BOOL IF OK(SubsetFonts); 

WRITE INT IF OK(MaxSubsetPct); 

WRITE STR F OKC"> setdistillerparams\r\n"); 

1/ Default croping box (used by EPS files that don't call showpage) 

sprintf(OutputString, "I/CropBox %d%d%d %d/PAGES 
pdfmark\r\n", 

pPS2PDF->DistillerParams.BoundingBoxLLx, 
pPS2PDF->DistillerParams.BoundingBoxLLy, 

pPS2PDF->DistillerParams.BoundingBoxURx, 
pPS2PDF->DistillerParams.BoundingBoxURy); 

WRITE STRIF OK(OutputString); 
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IMGXPO16/JOS 

WRITE STR F OKC"/sys.showpage showpage bind 
def\r\n"); 

WRITE STR IF OKC"/showpage {\r\n"); 

// Per page croping box 

sprintf(OutputString, " (CropBox %d%d%d%d/PAGE 
pdfmark\rkn", 

pFS2PDF->DistillerParams.BoundingBoxLLX, 
pPS2PDF->DistillerParams.BoundingBoxLLy, 

pPS2PDF->DistillerParams.BoundingBoxURx, 
pPS2PDF->DistillerParams.BoundingBoxURy); 

WRITE STRIF OK(OutputString); 

WRITE STRIF OK("sysshowpage defran"); 

sprintf(OutputString, "(%s) RunFile\r\n", pPS2PDF 
>SourcePSFile); 

Escapebackslashes(OutputString); 

WRITE STRIF OK(OutputString); 

WRITE STRIF OKC"/dplot restore page diplot exec\ran"); 
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We claim: 

1. A method of converting a file from PostScript to PDF 
within an automated printing System for producing printed 
materials, Said method comprising: 

Storing Said file in a database in communication with Said 
automated printing System, Said file including instruc 
tions for printing Said printed materials, 

requesting of a master Service hosted on a Server com 
puter that conversion of Said file be performed; 

27 
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requesting of a conversion Software module that conver 
sion of said file be performed; 

executing a PostScript to PDF software tool under control 
of Said conversion Software module, Said Software tool 
inputting Said file and performing conversion of Said 
file; and 

outputting the resulting file from Said Software tool, 
whereby PostScript to PDF conversion of said file is 
performed automatically. 

k k k k k 


