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This paper outlines our consideration of communication systems in the graphic production in reference to the appearance of web technologies. The stress is on the problems of different formats of big files, color systems and picture compressions. The method of investigation is a stochastic simulation. The model includes different information flow technologies and different prepress technologies. Therefore we have considered conventional and digital forms in printing. We have outlined some open issues of cohabitation of new media and printing technologies. In addition to the results of experimenting on the proposed models, we offer our intentions for further investigation on consequences of appearance of integrating web systems, digital and conventional printing.

1. Introduction

We begin with a premise that a graphic product is not completed when it comes from the presses. In addition to a printing publication it should be prepared PDF publication of low and high quality, a Web interactive publication, CD publication, DVD publication, video publication, webTV publication, WAP publication, as well gradual designer’s publication. Each publication comes with its specific documentation. These new types of documentations necessarily require more recent equipment, new organization – not only in order to secure better use of their capacity but also primarily to enable more efficient searching.

Printing technology has been evolving into a hybrid technology combining conventional printing, digital printing techniques, and information technology engineering. Printing capacity environment in terms of a prepress and reprophotography has been applying information technology for a long time. It is based on the standard concepts of networking desktop and server computers. The task of the server was only to service files during all intermediate prepress stages, and to a certain extent to enable the OPI technology. In most cases, this all happens in the LAN network architecture. The Internet technology, especially a Web technology, has been integrated with the existing and hybrid printing technology into a new management system.

There is fear of a completely new way of running a business, communicating, organization and education since due to a fast penetration of eBusiness the result of this battle is unknown. That fear arises from the fact that a modern printing house should also evolve into a communication company in which digital information is an asset that one needs to and knows how to receive, send, convert, sort out, browse and assess. This notion is not new, but the arising of Web communication and network standards (ISDN, DSL, cable networking) have led to a critical point: Those who are not prepared, do not integrate Internet/Web systems, nor use a novelty of eBusiness will experience stagnation on the printing market. 

Our intention is to promote awareness among people in graphic printing technology about a necessity for fast implementation of new contents into the existing printing environment. Our activities are focused to demonstrating and proving that in a new technology and business environment one could retain the existing market and conquer completely new ones. 

2. Methods of Work

In order to consider the existing workflow, show and teach about new possibilities for integration of existing and new technologies as well as about new ways of conducting a business, we have chosen a modeling and simulation method. The model enables a rational explanation and a prove behavior under new circumstances. We use modeling and simulation so that experiments are not performed on real systems, in the press -related processes. The models are ideal for trying out extreme situations and testing all questionable and uncertain procedures. 

On-line experiments with models are demonstrated to experts for the market, flow of goods, company organization and Web development. Reviewing any problem with modeling is cost-free in terms of investment, there are no ”wrong investments”, and the output is new knowledge about a broad area of contemporary printing industry.

In order to build a model for such a presentation we have to know all available resources, workflows, manners and types of business at a company. These are stochastic and functional data used for building of a current state model that evolves into a presentation model. Data are collected by recording, measuring and surveys. The modeling is developed gradually with the required simulation experiments and comparing results with actual data in order to control the credibility of the model under developing. 

3. Research Objectives

We believe that the existing printing standards, processes and products already must be expanded to the Internet. Each publication should be published in a Web/ video (DVD, CD), PDF / TV/ WAP format. A printing house is the place for generating all these formats since it already has the required high-quality publication resources.

Target presentation models should present a completely new imagined (virtual) situation that in addition to the existing one has new resources with completely new workflows. We are not presenting one model only, but various models differing in investments, types of running a business, and a target market. A new model must be developed for almost each company due to differences in current state, Internet infrastructure and financial possibilities.

A completely different approach is applied to companies that have either only conventional or only digital or hybrid printing capacity. Each is different enough to require individual and not universal modeling. If a printing house is entirely conventional the aim of the model is to demonstrate the hybrid situation i.e. the operation with digital printing capacity. Our intention is to demonstrate to the printing house a hybrid model with the integrated web technology. In addition to more investment into new technology there is a need to invest into new staff and train the existing ones. An important activity is to create data bases i.e. archives to serve as a foundation for integration with the Web technology. 

A digital printing house without conventional printing capacity is more interested into the simulation of various situations and possibilities enabled by the Web technology. It already has various digital resources that are usually static archives burdened with difficulties related to searching. To the digital printing house should be presented a situation of investing into a conventional printing capacity, such as an offset. This research is particularly interesting for companies that deal with and earn the living on a stage of digital individualization. On principle, since a printing individualization is more important than a nonvariable background printed in a conventional manner, if they coordinate a whole job, it is desirable to consider such an investment in order to achieve bigger profits, retain such a business with more security and expand it. 

Hybrid printing houses are already accustomed to the interrelation between the conventional and digital printing technology. They see the integration with the Web technology and its various use as an urgent matter. This is where questions related to the type and developing of analogue and digital bases have a crucial importance. 

4. Integration of a Web System, Digital and Conventional Printing

A graphic product is considered to be finished upon completion of the entire e-documentation related to the job. It was the same during the “analogue age” and it has remained so, but today a concept of a graphic product implies something completely different and its documentation is not only different but much more valuable. If the printing houses remained at the level of a hard copy reproduction it would be necessary to establish new agencies, studios, designer companies to deal with archiving. Printing houses have a perfect opportunity to expand their services, let us call this a “graphic agency” since they have the source of information about all stages in the processing a graphic product: from preliminary solution, design, reprophotography to the press, finishing and dispatching. 

As we have pointed out at the beginning, a graphic product is not completed with the press. In addition to a printing publication it is necessary to organize:

1.A PDF publication of low and high quality, a reprint publication, a promotional publication;

2. A Web interactive publication for the purpose of promotion and communication with a final user, designer and marketing organization at a printing house;

3.A CD publication, an internal archive for subsequent additions, modifications and marketing;

4. A DVD publication, as an internal archive for searching related jobs and filing information during all stages of a printing project;

5. A video and webTV publication, as a presentation base and creation of a “live” form of graphic design aimed at conquering new markets;

6. A WAP publication;

7. A gradual designer’s publication documenting each stage of solving a job order. 

As far as a printing product is concerned, its publishers and authors are not prone to ePublishing although this type of publishing would greatly contribute to the promotion. Large memory files, images and video documentation have become a problem at the point when a human mind is no longer capable of “human searching”, and a printing house experience this already after a couple of years of collecting materials. Reprophotographic departments that present a core for developing documentation system for graphic material should also be a focal point of the Internet applications at a printing house. The suggestions include developing archives, video applications and multimedia. This should be accepted because the staff of these departments has high motivation about the need to update graphic production. Others - external departments - cannot understand a depth of the problems related to the workflows in the creation of a printing product. 

The Fotosoft Company e.g.(www.fotosoft.hr) doubles its digital files every 8 months. Data started in 1994. when they bought their first Xeikon 32D. Small editions with constant reprinting created a need for new organization of managing electronic documentation. Already after three years there was a need to work with the Jukebox, i.e. with a multi DVD system at present.

5. Workflow Automation 

Each printing house has its routine workflows for certain markets. Majority have no workflow automation, and some undergo humble preparation for a prepress workflow systems based on *CIP3 recommended standard through *PPF files and Adobe *PJTF. PPF, born in 1995,is actually a PostScript file that communicates with PPF enabled modules in a workflow. It is used widely as the imposition software, software RIP system, for controlling the quality of a printing process and equipment control during postpress (knife, staplers, folding machine). Automatic queries to various databases have poor quality exactly due to the nature of the PostScript language. PJTF files cover prepress communication between PJTF enabled modules.

Workflow automation ranging from the order to a final distribution using a single format was announced in 2000 through a reformed CIP3 into the *CIP4 consortium. A new recommended standard is carried out through a *JDF file written in the XML language. The shift in the language of communication from the PostScript using a PPF standard into the XML using a JDF enabled full integration of printing and Web technology. XML has become a standard for communication with data bases so finally a complete link is possible between business and calculation data bases, and bases of various digital prepress resources. Installations operating under the PPF and PJTF specification have remained in the incoming standard since converters to the JDF are writen.

Web publishing is not covered adequately with a JDF specification and it is still not mentioned sufficiently within the CIP4 consortium. Perhaps there is s hint within the work groups for Advertising/Magazine Publishing and eCommerce within the CIP4. However, we believe that it is urgent to establish a work group to deal exclusively with web publishing that will create JDF specifications for working with multimedia resources, their conversions, compressions and workflows. We see an urgency in this and CIP4 should therefore evolve into the *CIP4W as shown in the Figure 1.
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Figure 1

A proposed CIP4W scheme

6. Data Basis and eArchives

Figure 2 shows an model of eArchives created for the purpose of high-quality searching. This model (set up as a pilot project at Fotosoft) enables painless integration of printing house processes with a Web technology. Information on digital flows has been collected since 1994 and they have been used to check validity of simulation experiments. Here is a description of archives in the model: 

1) A Prepress Project eArchive:


- latest versions of final documents in original files of a prepress program;

2) An Image eArchive:

· a Pixel digital eArchive :5 categories using the criteria of  resolution (72 dpi, 300 dpi, 600 dpi, 1200 dpi, custom), 3 or more categories using the criteria of the color system (RGB, CMYK, HSB...), 3 or more categories according to the file and compression type (TIFF, GIF, JPEG,...) 

· an Analog eArchive :indexes according to the material type (reflex originals and transparent originals) 

· a Vector eArchive: categories according to the contents and formats (logotype, scheme, .fh, .cdr, .ai, eps ...). 

One of the possible steps in automation with the image archive is as follows: 

a) Query to the 600dpi base: Do you have an image of the Coliseum?

b) If yes, skip to step h);

c) If no, forward a query to the 1200dpi base;

d) If the 1200dpi base answers YES, refer to the resampling process at 600 dpi, save the result into the 600dpi base, and skip to step h);

e) If the 1200dpi base answers NO, refer a query to the analogue base;

f) If the analogue base answers YES refer to the scanning process with the outgoing resolution of 600 dpi, save the result into the 600dpi base, and skip to step h);

g) If the analogue base answers NO, refer to the management base and order the image from an exterior source. Skip to step i);

h) Deliver the image into the following process as defined by the workflow for the job;

i) End of automation of the image archive.

3) The Text eArchive:

· searching on ASCII or DOC format, separate coding for MAC and PC, this is interesting for the region of the Croatian language;

4) A Font eArchive:

· fonts according to categories from Level1 fonts to TrueType and various coding of Croatian characters;

5) PDF eArchives:

· PDF high-resolution eArchives (for high-quality press) 

· PDF web eArchives (low resolution); 

6) A PS eArchive:

· PS files with an easy conversion into a PDF as required; 

7) A Conventional Offset Archive:

· a photolite eArchive 

· an offset plate eArchive; 

8) A WWW eArchive:

· an eArchive containing web projects: original designer files, (Flash, Shockwave, Director etc.) as well as a final HTML upload code

· a WebTV eArchive

· a WAP eArchive 

· a Web technology eArchive: JavaScript base, CGI base, CSS base i.e. a file base of all web technologies used for a web publication;
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Model of eArchives

9) A Video eArchive:

· according to the file categories (MPEG, AVI, QuickTime, ...). All video files for multiple use in the crossweb publishing from printing of a frozen image, interactive Web to a DVD, TV or a  Web TV publication; 

10) An Audio eArchive:

· categories according to formats (MP3, WAV, RealAudio, ...);

11) A CD eArchive;

12) A DVD eArchive;

13) A Variable Press Data Base:

· a master information data base: backgrounds of variable press created by using various techniques 

· a variable information data base: for a variable press using a digital press technology

· an algorithm base: if algorithms are used for a variable press  (typical for algorithms with the stohastic number generator);

14) A Knowledge Data Base: 

· a service knowledge data base: guidelines for installation and repairwork, spare parts’ code; 

· A Troubleshooting eArchive: solving difficulties in the entire system;

· Workflow eArchives: procedure for the entire job workflow to be filled by the employee responsible for the entire job, it contains all comments and exceptions from the rule, this is used for financial assessment of present and future jobs; 

15) A Business eArchive:

· a management eArchive: management decisions, assessments and analysis

· a distribution eArchive: distribution channels and alternations

· a customer eArchive: all digital links, individuals, resources and experience

· an administrative eArchive: all administrative documents of a company. 

6. Guidelines for Development 

We are prepared for all the novelties of the Internet indicated by the *RDF standard for resource description. It is based on metadata tags in a XML document. Metadata tags in digital documents and data base offer data about the data itself i.e. there is a link between words and their meaning - HTML does not provide that. Various authors predict that RDF implemented through XML will have a tremendous importance for the Intranet in the 21st century, and that XML will evolve into the most common way of setting up a data base on the network. The implementation of a JDF standard through the XML language already shows this tendency and the only thing left to us is to fill up and expand digital resource bases as a foundation for any business and automation. 

7. Conclusion

Digital press, Internet and Web have imposed new research topics in printing. “Digital” is entering processes from design to the press, from creation to the publishing, from unique items to the reproduction with large editions, from prepress to the eArchive. New technologies are being offered. The integration of Web, press and ePublishing has a crucial importance for the survival of the press as an integral system. A huge number of new questions need to be tested and checked at hypothetical models. Therefore our intention is to stress that the methods for simulating virtual graphic systems are extremely welcome. The purpose of this article is to contribute to the discussion on the creation of eArchives, links with the prepress, press and postpress. Experiments have been carried out not only with hypothetical models but also with the presented eArchives model with emphasis on opening up various new contents.
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Appendix

Abbreviations:

*CIP3 (International Cooperation for the Integration of Prepress, Press, and Postpress) -  www.cip4.org

*CIP4 (International Cooperation for the Integration of Processes in Prepress, Press, and Postpress) -  www.cip4.org

*PPF (Print Production Format) -  www.cip4.org

*PJTF (Portable Job Ticket File) -  www.adobe.com

*JDF (Job Definition Format) -  www.cip4.org

*CIP4W (International Cooperation for the Integration of Processes in Prepress, Press, Postpress and Web Publishing)

*RDF (Resource Description Framework) - www.xml.com
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