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SAŽETAK 
 
Budućnost tiskarstva, izdavaštva i medija komunikacije 
je u e-poslovanju - digitalnim servisima i menadžmen-
tu povezanom digitalnom mrežom. Cijelo poslovanje 
je "mrežni protok". Nastoji se stvoriti "elektroničke po-
slovne zajednice". Poslovanja funkcioniraju kao virtu-
alni uredi. Sve tiskarske komponente postaju interakti-
vne usluge. Tiskarstvo u budućnosti podrazumijeva di-
gitalno integriranje svih radnih tijekova: priprema, ti-
sak, završni procesi, standardizaciju, vođenje proizvo-
dnje, koristeći relacijske i izvorne baze podataka, a u 
kadrovskom dijelu je opredjeljenje za kontinuirane 
dokvalifikacije u smislu "cjeloživotnog školovanja". 
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ABSTRACT 
 
The future of the printing, publishing and media com-
munication is in e-dealings - digital services and mana-
gement connected by a digital network. The complete 
dealings are a network throughput. Attempts are made 
at organizing an electronic business association. Dea-
lings function as virtual offices. All components of print 
production become interactive services. The printing 
industry of the future comprises digital integration of all 
workflows: prepress, press and postpress, standardiza-
tion, production control using relation and native data-
bases, and in the personnel section continuous training 
called "life-long learning" should be implemented. 
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1. Uvod 
 
Romantično vrijeme tiskarstva zatvorenog ceho-
vskog ponašanja ostaje nam poznato samo kroz 
anegdote. Tiskarstvo je svugdje, a prigrlilo je ele-
ktroničko izdavaštvo i postalo predmetom općeg 
obrazovanja. Uz pomoć informatičke tehnologije 
povećava se vrijednost tiskarskog proizvoda koji 
doživljava mnoge mutacije, a time zanimljivost, 
unikatnost i vlastitost. Redefiniraju se bazni e-pojmovi 
tiskarstva: izvorna kopija, boja, medij na kojem se 
otiskuje, nosioci tiskarske forme. 
 
Novosti u tiskarstvu obuhvaćaju "informatičko inte-
griranje" svih tema tiskarstva, izdavaštva, neposre-
dne grafičke proizvodnje uključujući i internetsku 
tehnologiju. Tiskare nisu koristile baze podataka 
sve do vremna uvođenja elektroničkih izdanja no-
vina, jedne paralelne izdavačke akcije. Pojavnost 
elektroničkih izdanja knjiga i časopisa još je u fazi 
preslikavanja grafičkog preloma otisnute knige na 
razini PDF(*) i HTML formatiranja. Nema najvre-
dnijih točaka kao što je poveznica sa ostalim izda-
vačkim programima te pretraživačima. Takozvano 
"linkanje" na razini je pretraživanja unutar iste pu-
blikacije ili na kraju kao dopuna literaturi. 
 
Opća tiskarska integracija uvodi se sa posve tehni-
čke strane. Došlo je do organiziranja standardiza-
cije povezivanja tiskarskih strojeva, procesa proiz-
vodnje i automatizacije upravljanja. To su name-
tnuli proizvođači strojeva okupivši se oko CIP4 
pokreta kako bi napravili znatan skok u kvaliteti 
eksploatacije strojeva u procesu tiska. U isto vri-
jeme kreiran je novi informatički jezik XML te 
mnogi njegovi sateliti kao naprimjer XSL i DOM. 
Svaka struka morala je formirati svoj strukovni rje-
čnik i pravila upotrebe kako bi se razumjeli stro-
jevi, odnosi u relacijskim bazama podataka, unu-
tarnje i vanjsko kolanje informacija. Tiskarski jezik 
kreiran pod nazivom JDF, je u snažnom razvoju, 
još daleko od standarda i najvažnija je točka gra-
fičke industrije danas. Vidi se po činjenici što je 
JDF u naslovima svih tema o razvoju tiskarstva. 
 
Elemente razvoja grafičke industrije određuju kori-
snici prihvačajući znanja i opredjeljenja za uvo-
đenje moderne tehnologije zasnovane na XML ko-
munikacijskom sustavu. Tiskare će provesti unuta-
rnju reorganizaciju koja počinje stvaranjem digita-
lnog normativa svih akcija, poslova, opisa stro-
jeva, opisa materijala. To se ne može nametnuti 
kao gotovo rješnje već će biti rezultat zajedničkog 
rada informatičara, tiskara i grafičkih tehnologa. 

1. Introduction 
 
The romantic times of the printing industry and 
closed guild behaviour has remained something we 
know about only on basis of anecdotes. Electronic 
publishing has been accepted everywhere in the 
printing industry and has become part of a person's 
general education. With the help of informatic tec-
hnology there is an increase of a printed product's 
value and the product is undergoing many muta-
tions, becoming more interesting, unique, individual. 
Basic e-definitions of printing are redefined: the 
original copy, color, media on which a product is 
printed on, the bearers of printed form. 
 
The news in the printing industry means "informatic 
integration" of all printing and publishing matters, those 
of actual graphic product production, including Internet 
technology. Printing works have not been using data-
bases up to the time electronic newspaper editions 
were implemented, a parralel campaign of all the pu-
blishers. Appearance of electronic book and magazine 
editions is still in the phase of copying graphic layout of 
a printed book in PDF(*) and HTML formatting levels. 
The most valuable points such as links with other pu-
blishing programs and browsers are still missing. The 
so-called linking is on the level of browsing within the 
same publication or finally as a supplement to literature. 
 
General integration within printing is implementd from a 
totally technical point of view. The standartization of lin-
king printing machines, the production process and pro-
cess automation is being organized. Machine producers 
have enforced this gathering around the CIP4 movement 
in order to make a considerable improvement in the le-
vel of machine exploiting during the printing process. A 
new informatic language called XML has been created in 
the meantime, as well as many of its sattelites, such as 
XSL and DOM. Each field of business had to make its 
own expert dictionary and rules for use in order to un-
derstand the machines, relations in relation databases, in-
side and outside information flow. The printing language 
called JDF was created and is undergoing a major deve-
lopment process, still far from standards, and is the most 
important point in the graphic industry of today. This 
may be comprehended from the fact that JDF is in the 
titles of all subjects on development of printing. 
 
The elements in the printing industry development are 
set by the users accepting knowledge and the choice 
to introduce modern technology based on the XML 
communication system. Printing works will go through 
internal reorganization beginning with cretaing digital 
standards for all activities, business deals, machine de- 
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Normativni digitalni sustav mora zaživjeti kako bi 
se približili standardizaciji planiranja proizvodnje, 
standardizaciji ponude, standardizaciji radnog na-
loga i optimalnom iskorištavanju nove tiskarske 
tehnologije. 
 
Relacijske baze podataka spajaju se sa metodama 
"prirodne" XML organizacije baza podataka u svim 
strukama pa tako i u grafičkoj. Da bi se omogućila 
komunikacija između raznih sudionika u tiska-
rskoj djelatnosti, a najviše se misli na izdavače, 
potrebno je stvoriti nacionalni "digitalni tiskarski 
jezik". XML je naizgled krajnje jednostvan pa je i 
zato nastala ekplozija korištenja, poplava novih 
programera i beskonačnost u broju ponuđenih 
rješenja. Međutim, vrijeme je da se i kod nas orga-
nizira grafički centar koji ima cilj razrade digi-
talnog rječnika tiskarskih akcija, dijelova i pove-
znica. Budući da se za svaki stroj u tiskari razvija 
specifičan tehnički rječnik opisa varijabli, radnih 
procesa, hierarhije u komunikaciji, novo poglavlje 
je jezik prevođenja kako bi se razumjeli različiti 
elementi koji sastavjaju planiranje, upravljanje, 
tehnologiju proizvodnje i mnoge, mnoge druge. 
Svjetski centar, ili konzorcij CIP4, ima upravo ovaj 
zadatak; da koordinira razvoj globalnog tiskarskog 
jezika te nacionalnih tiskarskih jezika komunika-
cije prema cilju opće standardizacije. 
 
Budućnost u tehnološkom dijelu ogleda se u pri-
mjeni hibridnog tiskarstva. Samo po sebi, ova riječ 
ne bi značila nešto značajno da nije došlo do po-
trebe integriranja digitalnog i konvencionalnog ti-
ska koji su dali optimalne rezultate na mnogim 
tiskarskim područjima. Digitalni tisak je ponudio 
"slijedni tisak", to jest tiskovna forma se formira u 
realnom vremenu tiska što omogućuje tisak stra-
nice za stranicom i vodi prema mogućnosti indivi-
dualizacije svakog otisnutog garfičkog proizvoda. 
Kako brzine računala napreduju, proces RIP-anja 
će se obavljati u trenutku prije nanošenja bojila na 
materijal. Tim digitalnim tokovima upravljanja sa-
mog čina tiska otvorio se je razvoj mnogih prava-
ca modernog tiskarstva. Individualizacija se zbog 
toga nameće kao realna marketinška novost sa no-
vim rješenjima u dizajnu, ali najvažnije, u plani-
ranju proizvodnje. CIP4 će tu doći do punog izra-
žaja. Tiskarski stroj kao "neki centar događanja" u 
tiskarskom procesu neće samo obavljati slijedni 
tisak istog proizvoda već i kombinirani tisak ra-
zličitih proizvoda u kontinuiranom tiskarskom pro-
cesu. Povezivanje strojeva za razlaganje, savija-
nje, rezanje i uvez u CIP3 sustavu, omogućuje 
multipolnu primjenu čina tiska bez bojazni da će 
se sve pomiješati. Promjena materijala na ulazu 

scriptions, material descriptions. This cannot be forced 
as a ready-made solution, but will be the result of joint 
efforts of computer experts, printers and printing en-
gineers. A standard digital system must be implemen-
ted so as to move closer to production planning stan-
dardization, offer standartization, job order standardi-
zation, and optimal use of new printing technologies. 
 
Relation databases are linked through methods of 
"natural" XML databases organization in all business 
fields, thus in the printing industry as well. In order 
to enable communication between various partici-
pants in printing business, and most of all this applies 
to publishers, a native digital printing language 
must be created. At a first glance XML is extremely 
simple and because of this it has undergone a wave 
of mass exploting, by a vast number of new pro-
grammers and an infinitive number of solutions 
have been offered. However, it is high time that a 
graphic business center is organized in Croatia as 
well, which would elaborate a dictionary of digital 
printing activities also covering segments and links. 
Due to the fact that a specific technical dictionary is 
developed for each machine in a printing works de-
scribing variables, work processes, communication 
hierarchy, a new chapter is a language for translating 
all of this in order to understand different elements 
comprised in processses such as planning, control, 
production technology and many many others. The 
world center or the CIP consortium has this job; to 
coordinate the global printing industry language and 
native printing industry communication languages, 
with the goal being general standartization. 
 
The future of the technological segment is seen in 
applying hybrid printing. All by itself this word would 
not mean anything important if there had not been 
the necessary integration of digital and conventio-
nal publishing giving optimal results in many areas. 
Digital printing has offered sequence printing, i.e a 
printed form is formed in real printing time, enab-
ling the printing of page after page and is leading to 
the possibilities of each printed product being indi-
vidualized. As computer speed is developing, the 
RIP process will be carried out before applying ink 
to substrate. The development of many modern prin-
ting areas has been made possible by these digital 
means of controlling the actual printing process. 
Individualization is, therefore, forcing itself as a real-
ly possible marketing novice with new solutions in 
design, but most important: in production planning. 
 
CIP4 will flourish here. The printing machine as a 
central point of action in the printing process will not 
only perform sequence printing of the same product. 
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u proces tiska progamirana je u, naprimjer cjelo-
dnevnom, digitalnom planu proizvodnje. Podeša-
vanje strojeva za savijanje, rezanje i ostalih dora-
da upravja se iz informacija i podataka koji putuju 
zajedno sa otisnutim arkom, pojednostavljeno go-
voreći. Razmišljanja da se istovremeno tiskaju 
dijelovi različitih proizvoda je početak prihvaća-
nja ideje CIP4 stndarda. 
 
Ova diskusija nameće pitanje potrebitosti ljudskog 
angažiranja. Tiskara treba nova znanja, nove vje-
štine, hitne prekvalifikacije. Školski sustav ide u 
prilagodbu i pripremanje obrazovanja stručnjaka 
za nadolazeće tiskarske transformacije. 
 
 
2. Digitalno umreženje tiskarstva 
 
Cjelokupna grafička znanost i industrija funkcio-
nira kao elekronička poslovna zajednica. Zaokret 
nastaje s priznavanjem Internta i njegove snage. 
Internet nije samo brdo informacija već i ogromno 
tržište, i nov način otvaranja tržišta. Funadamenta-
lne promjene u tiskarstvu zadiru u proizvodne ci-
kluse, strukturu cijena, industrijske servise. Znača-
jna je spoznaja da posao možemo obaviti preko 
mreže. Posao: promocija, pregovaranje, ponuda, 
odluka, narudžba, izvedba digitalnih transakcija, 
plaćanje, planiranje isporuke. Treba napraviti prvi 
korak, doživjeti potrebu za reorganizacijom poslo-
vanja. Informatička infrastruktura se pokazuje efi-
kasnom u tiskarstvu s početka ovog stoljeća. 
 
2.1 Softver i hardver u tiskarstvu 
 
Tiskarstvo prihvača mrežnu automatizaciju i Inter-
net te je u vemenu kontinuirane transformacije. 
Ništa ne ostaje kako je prije bilo. Tiskarstvo se spr-
ema na promjene stanja u svim dijelovima prema 
tome kako i koliko se pojdini pogoni uvlače u 
digitalno upravljanje. 
 
Uveli bi pojmove mekog tiskarskog miljea, tvrdog, 
mješanog te supermekog. Ovaj zadnji se odnosi 
na Internet, Web, baze podataka, kontrolu radnih 
tokova te upravljanje tiskarom kroz virtualnu 
simulaciju proizvodnje. Meki pogoni kao napri-
mjer grafička priprema, u potpunosti će se mije-
njati svake dvije godine, Komunikacije, supreme-
ka tehnologija u tiskarstvu, će se mijenjati svake 
godine. Tvrđa tiskarska struktura direktno ovisi o 
napretku integracije računarske tehnike sa tiskar-
stvom i najviše ovisi o uvođenju standardizacije u 
tisku. 

but also a combined printing of various products in a 
continual printing process. Linking of machines for 
arranging the products, bending, cutting and binding 
in the CIP3 system enables a multi-pole applying of 
the printing work without fear that everything would 
be mixed up. The change of material at the process 
entering point is programmed for i.e. a whole day 
digital production plan. In simple terms, adjusting the 
machines for bending, cutting and other postpress 
jobs is controlled on basis of information and data 
travelling together with the printed sheet. Thoughts 
on printing simultaneously various printed matter 
parts is the beginning of accepting CIP4 standards. 
 
This paper sets forth the question whether human 
engagement is necessary. The printing works re-
quires fresh knowledge, new skills, urgent retrai-
ning. The education system is undergoing adapta-
tion and preparing to educate experts for the 
oncoming printing industry transformations. 
 
 
2. Digital networking of printing 
 
The entire field of printing science and industry func-
tion as an electronic business association. The turning 
point is the acceptance of Internet and its power. The 
Internet is not only a pile of information but is also a 
vast market, and a new way of market opening. Fun-
damental changes in the printing industry affect pro-
duction cycles, price structure, industrial services. It 
is a matter of significance that a job can be executed 
through the net. The job may comprise of the fol-
lowing: promotion, negotiations, tenders, decision ma-
king, ordering, carrying out digital transactions, pay-
ment, delivery planning. It is necessary to make the 
first step, and be aware of the need of business 
reorganization. Informatic infrastructure has proven 
to be effective in the printing industry from the begin-
ning of this century. 
 
2.1. Software and hardware in printing industry 
 
The printing industry has accepted network auto-
mation and the Internet and is undergoing continuous 
transformation. Nothing remains the same. The 
printing business is preparing for changes in all its 
segments depending on the fact how and to what 
extent certain plants are envolved in digital control. 
 
Terms like: soft printing environment, hard printing 
environment, a mixed printing environment and a 
supersoft printing environment would be applied. The 
last one is related to the Internet, the Web, database, 
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Izgledalo je da se dorada, završni tiskarski procesi, 
-postpress-, nazovimo to miješanim tiskarskim mi-
ljeom, neće mijenjati tom eksponencijalnom brzi-
nom. Želja za spajanjem svih radnih tijekova u in-
formatičku cjelinu potjerala je proizvođače opre-
me doradnih strojeva da se u tom području razviju 
mnogi novi patenti. Njihovi derivati se umnožava-
ju, šire i dupliraju svakih 18 mjeseci, brzinom ra-
zvoja računarstva jer su tu dogradnje automtizacije. 
 
2.2. Korelacija razvoja računarstva i tiskarstva 
 
U prijašnjim izlaganjima (literatura) o korelaciji 
stanja računarske tehnike i grafičke pripreme te 
pojavi automatizacije u konvencionalnom tisku 
pokazalo se kao je diskusija moguća jedino u 
svjetlu eksponencijalnog razvoja. Digitalni tisak je 
počeo od nule sa pisačima koji su naglu primjenu 
doživjeli osamdesetih godina primjenom PostScri-
pta, jezika sa pretenzijom standarda tiskarske re-
produkcije. Ovdje će se pokušati poći u pred-
viđanje slijedećih petnaestak godina, vremenu u 
kojem ćemo još svi mi biti aktivni korisnici tiskar-
skih proizvoda, tiskarske tehnike i obrazovanja u 
tiskarstvu. 
 
Ako se znanost, otkrića i patenti, na ćemu se za-
snivaju spomenute varijable, ponašaju tako čvrsto 
eksponencijalno u proteklih dvadesetak godina, 
moramo vjerovati da će se isti parametri rasta za-
držati u narednom vremenu. Diskutira se razvoj sa 
pitanjem: za koliko mjeseci ćemo o istom pitanju 
biti okruženi sa duplo većom vrijednosti svake po-
jedine varijable? Udvostručenje se postiže za 21 
mjesec kada se promatra memorija računala, 27 
mjeseci kada se promatra brzinaa računala, 16 
mjeseci za diskove, a samo 13 mjeseci za web - 
internet primjenu (www.pira.co.uk "Five Year Tec-
hnology Forecast of Printing and Publishing" - Pira 
International, podaci se ažuriraju kod Network 
Wizard www.nw.com "Internet domain survey" 
www.isc.org/ds/host-count-history.html). Ovdje se 
predlažu slijedeće relacije:  
 
log( I ) = 0,27 X+ 7,42  Internet, 

I= broj host računala 
       (number of host computers) 

log( C ) = 0,13 X+ 2.90  clock, 
 C= brzina računala 

log( D ) = 0,22 X+ 7,42  vanjska memorija, 
   (external memory) 

  D= diskovi (discs) 
log( M ) = 0,17 X+ 7,42  RAM, 

  M = memorija računala 
            (computer memory) 

workflow control and printing works control through 
virtual simmulation of production. Soft plants like for 
instance those for prepress will be altered completely 
every two years. Communications - the supersoft 
printing technology - will be altered each year. The 
harder printing structure depends directly on the 
development of computer integration with the prin-
ting industry and depends most of all on implemen-
ting standartization in printing. It seemed that post-
press, let us lable it as a mixed printing environment, 
will not be altered at this exponential rate. The wish 
to link all workflows into a singlče informatic unit, 
has made the postpress machine producers develop 
many new patents. Their derivates are multiplying, 
spreading and duplicating every 18 months, at the 
speed of computer development, because automa-
tion is implemented here. 
 
2.2. The correlation between computer development 

and the advances in printing 
 
In previous papers on the correlation between the 
situation of the computer technique and prepress 
and the introduction of automation into conven-
tional printing, it has been proven that discussion is 
possible only in the light of exponential develop-
ment. Digital printing has begun from scratch - 
printers that have undergone general alterations in 
the eighties by implementing the PostScript, the 
language having the pretension to become the 
printing industry standard. This paper will try to 
forecast what will happen in the next fifteen years, 
a period during which we all will be active users 
of printed products, the printing technique and 
training in the printing industry. 
 
If science, discoveries and patents on which the 
listed variables are based upon have been behaving 
in such a determined exponential manner during 
the past twenty years, one must believe that the 
same parameters will remain in the time to come. 
The future development is undergoing discussion 
with the following question being stressed: in how 
many months shall we be facing a value double in 
size for each variable? Doubling occurs in 21 
months when the computer memory is monitored, 
27 months when computer speed is surveyed, 16 
months for the discs and only 13 months for Web-
Internet application (www.pira.co.uk "Five Year 
Technology Forecast of Printing and Publishing" - 
Pira International, data is updated with the Network 
Wizard www.nw.com "Internet domain survey" 
www.isc.org/ds/host-count-history.html). The follo-
wing relations are suggested here (see left column): 
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gdje za X= 0 varijabla Y daje vrijednost broja 
Web-host računala u svijetu u 2000. godini. 
 
Relacija je aproksimacija podataka od 1981. (X = 
-19) do 2002. (X = 2). Odatle slijedi da se Web 
sustav deset puta povećava za tri i pol godine. 
Kada bismo u istu relaciju treba stavili moguće 
promjene i primjene interneta u tiskarstvu trebali 
bismo užurbano raditi na reorganizaciji grafičkih 
sistema. Ako su tri i pol godine minimalno vrijeme 
obrazovanja grafičkog inžinjera tada se nalazimo 
pred zadatkom da snažno uzdrmamo načine izu-
čavanja grafičke tehnologije. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Proučavanje niza izvještaja o budućnosti informa-
tičkih sustava u tiskarstvu vodi nas u korelacije s 
razvojem računala. Studije imaju pretenziju po-
moći u planiranju poslovne strategije odgovorno i 
sigurno. (Confidently accurately. The Future of Print 
2, ISBN 1 85 802 9414 , Pira International Ltd.). 
 
Scenarij rasta i promjena koristi podatke mnogih 
ključnih faktora koji određuju tiskarsku industriju, 
mišljenja eksperata i njihovih orginalnih izvješta-
ja. Postavljaju se manji, srednji i visoko napredni 
scenariji budućnosti. Ovdje se postavlja kritika i 
rezerviranost na te izvještaje. Članci i studije prije 
nekoliko godina, gledane u današnjem stanju, bili 
su više nego sramežljivi. Predviđanja razvoja pate-
nata digitalnog tiska završena su u dvostruko kra-
ćem vremenu. Nigdje nije bio naglašena XML (1) 
tehnologija kao niti novi jezik tiskarstva JDF (2). 
Slično je i na skupovima gdje učešće u diskusiji 
uzimaju prvi ljudi arhitekture scenarija tiskarstva. 
Ukratko, misle da će budućnost u nastavku rasti 
lineatno, a ne eksponencijalno. Ovdje su posta-
vljene relacije rasta onih varijabli koje bi trebale 

in which for the X = 0 variable Y gives the value 
of the number of Web-host computers in the 
world in the year 2000. 
 
The relation is data approximization from the year 
1981 (X = -19) till 2002 (X = 2). On basis of this 
we have the result that the Web system is 
multiplying by ten times in the space of three and 
a half years. If we were to place the possible 
changes and implementation of the Internet in the 
printing industry within the same relation, the con-
clusion is that there should be speedy preparations 
for the grahics system reorganization. If three and 
a half years is the minimum time necessary to 
educate a graphics engineer, then we are facing 
the task to interfere in a major way as to the man-
ner graphics technology is studied. 
 
On basis of studying many reports on the future of 
computer science systems in the printing industry, 
correlations are established in respect to computer 
machine development. Studies are aiming at 
helping in business strategy planning in a respon-
sible and safe manner. (Confidently accurately. The 
Future of Print 2, ISBN 1 85 802 9414 , Pira 
International Ltd.). 
 
Data on many essential points determing the printing 
industry, the opinion of experts and their original 
reports are used in creating the development and 
innovation implementation scenario. Minor, mean 
and highly developed scenarios for the future are set. 
This paper would offer some critisizm and reser-
vedness in respect to such reports. If observed from 
contemporary standings, articles and papers dating a 
few years back were more than modest. The fore-
casts for digital printing patents development had 
given twice the time lapse in which this would 
occur. XML (1) technology had not been stressed 
anywhere, nor the new language in the printing 
idustry JDF (2). It is similar as to the standing of the 
most competant architects of the printing industry 
development scenario. In a few words, the general 
opinion is that the future will be developing in a 
linear and not an exponential manner. We have here 
the growth relations of those variables that should be 
the fundamental basis for reconsidering many of the 
printing industry parameters: the Internet, computer 
memory, external storage - discs, computer speed. 
 
This is a bold prognosis based on the area of data 
extrapolation 20 years back in time. Maybe it is in-
credible, but activities in the printing industry are in 
full correlation with computer development. Figures 
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biti temelj razmišljanja mnogih parametara tis-
karstva: Internet, memorija računala, vanjska spre-
mišta - diskovi, brzina računala. 
 
To je smjela prognoza, zasnovana na prostoru 
ekstrapolacije podataka unatrag 20 godina. Mo-
žda je nevjerovatno, ali događaji u grafičkoj indu-
striji su u potpunoj korelaciji sa razvojem računar-
stva. Brojke se moraju promatrati u logaritamskoj 
transformaciji. Olovno slaganja teksta trajalo je do 
prije dvadeset godina, a uvođenje računala u taj 
posao počeo je tek fotoslogom sedamdesetih godi-
na 20-tog stoljeća. Uređaji su bili basnoslovno 
skupi pa je jedino novinska industrija mogla biti 
prethodnica svih novih primjena informatičke 
tehnologije u tiskarstvu. Snaga računala omogu-
ćila je samo obradu teksta. Digitalni skaneri poste-
peno ulaze u reprofotografske odjele, a potpuna 
zamjena prijašnjih tehnologija nastala je tek prije 
deset godina. Čekalo se da brzina obrade slika ra-
čunalom, dostupnost do odgovarajučih memorija 
bude konkurentna analogno-digitalnoj tehnici. Te-
oretski su mnoge primjene bile rješene davno 
prije, a dobri rezultati s kompjuterskom grafikom 
funkcionirali su na main farme računalima koji ni-
su mogli doći u tiskarske pogone. Računarska ani-
macija, multimedija, zvuk, sve je to prikazivano i 
prije trideset godina ali je više bila stvar umje-
tnosti i ekskluzivne primjene. Čekalo se da tada-
šnja, nazivali smo ih "mamut računala", postane 
masovno "osobno računarstvo" dostupno svakome 
ne ugrožavajući njegov životni standard. 
 
U tiskarstvu ništa nije završeno, ali niti ništa neće 
biti kao što je to do sada bilo. Razvoj računarstva 
napreduje i dalje po svojim koeficijentima u eks-
ponecijalnom izrazu. Odrazit će se u otvaranju 
novih faza promjena i transformacija u grafičkoj 
industriji: Internet, digitalni prijenos slike, digi-
talno upravljanje planovima i proizvodnjom; otva-
raju put komunikacijskoj tehnologiji da u potpu-
nosti integrira izdavače, kupce, tiskarske procese, 
proizvodnju papira, prodaju. 
 
Na svjetskim skupovima o razvoju tiskarstva, često 
se razvija polemika kako u budućnosti neće biti 
eksponencijanog razvoja računarstva, pa time niti 
drastičnih promjena u tiskarstvu. To je stav uglav-
nom starijih generacije, dok se mlađi svjesno 
spremaju na nove promjene. Najvažnija tema je 
JDF kao jezik tiskarstva, kao jedna od shema XML 
tehnologije, kao nešto što integrira sve u lancu od 
izdavača do potrošača i digitalne i konvencional-
ne literature. 

should be considered in logarithmic transformation. 
Lead typesetting has being going until twenty years 
back, whereas computer implementation into this 
field began only with the photographic matter in the 
20th century's seventies. The equipment was extre-
mely expensive and only the newspaper industry 
could be the leading field of business for applying all 
new computer science technologies. Computer po-
wer has enabled only text processing. Digital scan-
ners have been implemented gradually into photo-
reproduction departments and full exchange of 
previous technologies has become a practice only 
ten years ago. People were waiting for the speed of 
computer image processing and access availability 
to corresponding memories to become compe-
tetive with the analogue and digital techniques. In 
theory many applications have been developed 
earlier, while the good results with computer 
graphics functioned on the main forms with com-
puters that could not be transferred to printing 
plants. All such things as computer annimation, 
multimedia, sound, has been shown as far back as 
thirty years ago, but was at that time a matter of 
art and exclusive application. We have been 
waiting for the "mammoth computers" of those 
times to become personal computers for general 
use, available to all, without being a threat to the 
standard of living. 
 
Nothing is definite in the printing industry but 
nothing will be as it has been. The development of 
computer science continues and according to all 
the coefficients this is taking place exponentially. 
It will be seen in opening of new transformation 
and phases of change in the printing industry: the 
Internet, digital image transfer, digital control of pro-
duction and planning; the path towards com-
munication technology is set in order to fully in-
tegrate publishers, customers, printing processes, 
paper production, sales. 
 
During symposiums held worldwide there are 
often polemics on how there will be no expo-
nential computer science development in future, 
and therefore - no drastic changes in the printing 
production. This is generally the viewpoint of the 
older generations, whereas the young generations 
are consciously preparing for new alterations. The 
most important subject is the JDF as the printing 
production language, as one of the XML techno-
logy schemes, as something that is integrated into 
the chain, beginning from the publisher all the 
way to the customer and digital and conventional 
literature. 
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3. Jezici tiskarstva 21. stoljeća 
 
Istom brzinom promjena kao što su hardverske u 
računarstvu, kreiraju se sveža razmišljanja, stvara-
ju novi programeri, organiziraju novi poslovi. Sja-
jni jezik HTML, koji je najviše promovirao Inter-
net, ne omogučuje eksplozivnu primjenu ideja pri-
kazivanja na različitim medijima, kompleksne pr-
einaka izvještavanja i ulaženje u različite izvore 
podataka. Grafičko rješenje HTML-om ima integri-
rana dva subjekta: izvor podataka i planirana Web 
stranica. Nova tehnologija pod skupnim nazivom 
XML pošla je dalje, a bazira se na nekoliko premisa: 
 
Prva: Razdvajaju se podaci i struktura podataka od 
programiranja fizičkog prikaza i dizajniranja ure-
đenog izveštaja. Podaci se opisuju - označavaju - 
razumljivim jezikom, opširno, tekstualno iz nacio-
nalnog rječnika. Time se prepoznavanje sadržaja 
pojednostavljuje i omogućuje iskorištavanje od 
strane različitih korisnika za različite namjene. 
Grafička priprema do izrade tiskovne forme ima 
put prema elektroničkom izdanju, pretraživačima, 
preuređenju preloma, prilagođavanju preloma kr-
ajnjem korisniku. XML-ovska koncepcija odvoje-
nosti podataka od prikaza pojednostavljuje pitanje 
"digitalnog kioska", tiska na daljinu, tiska po sadr-
žajnom izboru, individualiziranog tiska. 
 
Druga: Preko Internertske tehnologije se ulazi isto-
vremeno u različite datoteke, različite baze poda-
taka, različite izvore stvarajući jedinstvenu XML 
strukturu. Tu počinje izvorište "native data bases" 
tipičnu XML strukturu. Zaobilaze se problemi ko-
mpatibilnosti softvera i hardvera. Nezavisnost od 
tipa računala, operativnog sistema je maksimalna i 
jako naglašena. U baze podataka se ulazi sa bilo 
kojeg mjesta i u bilo koje vrijeme. 
 
Treća: Instrumentalni podaci se manipuliraju zaje-
dno sa ostalima iz baza podataka kao naprimjer, 
podaci o planiranju i upravljanju proizvodnjom. 
Takvo kolanje podataka je interaktivno upravlja-
nje proizvodnjom; promjena režima rada strojeva, 
podešavanje parametara radnih procesa u svrhu 
optimalizacije. Internetska tehnologija omogučuje 
daljinsko isčitavanje vrijednosti na uređajima u 
svrhe informiranja u realnom vremenu. 
 
Četvrta: Rječnik je početak standardizacije. XML 
tehnologija zahtjeva organiziranje komunikacijskog 
strukovnog rječnika. Tiskarstvo je za sebe, preko 
CIP4, pokrenulo kreiraje JDF industrijsko standar-
diziranog jezika. Rječnikom tiskarstva otvara se ce-

3. Languages of the 21st century printing 
 
New lines of thought, new programmers and new 
types of jobs are organized at the same speed that 
hardware is developing. The extraordinary HTML that 
has promoted the Internet more than anything does 
not enable explosive implementation of ideas of dis-
play on the most various media, complex trans-
formation and entering into various databases. The 
HTML's graphic design has two integrated subjects: 
data source and the planned Web site. New 
technology bearing the common name XML has 
advanced further and is based on several premises: 
 
The First data and data structure are separated from 
the physical display programming and an edited 
report design. Data is described - marked - in an un-
derstandable language, in detail, with the text being 
in the mother tongue. Thus matter identification is 
simplified and the exploiting by various users for 
various purposes is made possible. The prepress up 
to printing plated production has the path towards 
the electronic edition, searching, rearrangement of 
page layout, adaptation of the page layout to the end 
user's needs. XML's conception of data being sepa-
rated from the display simplifies the matter of the 
"digital kiosk", remote printing, printing on basis of 
content choice, individualized printing. 
 
The Second: Through the Internet technology one 
enters simultaneously into various databases, vari-
ous data files and various sources, thus forming a 
unique XML structure. This is where native data 
bases are begun for a typical XML structure. The 
matter of software and hardware compatibility are 
avoided. Independence as to the computer type 
and operative system is at maximum and very stres-
sed. Databases are entered from anyplace, anytime. 
 
The Third: Instrumental data are manipulated to-
gether with other data from databases, as for instance 
production planning and control data. Such data 
circulation is interactive production control; machi-
ne regime altering, work process parameter adjust-
ment for omptimizing purposes. Internet technology 
enables remote data reading of parameters on vari-
ous device for the purpose of informing in real time. 
 
The Fourth: A dictionary is the the beginning of stan-
dard setting. XML technology requires organization 
of a communication expert dictionary. The printing 
industry has begun the designing of a JDF industrial 
standard language for its own purpose. On basis of a 
print production dictionary, a path for drawing to- 
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sta zbližavanja tiskarskih metoda organiziranja pr-
oizvodnje, kalkulacije, vođenja skladišta, iskori-
štavanje sveukupnih kapaciteta strojeva u tiska-
rama. Internet tehnologija, u tiskarskoj primjeni, 
mora se osloniti na jezik koji je nezavisan od pro-
izvođača strojeva i krajnjeg korisnika u tiskari. 
Rječnik je početak ozbiljnje suradnje konkure-
ncije, a u cilju unapređenja svih parametara tiskar-
ske proizvodnje. "Integracija" preko novog tiskar-
skog rječnika postaje realnost. Naglašava se prisu-
tnost nacionalnog jezika, a to bi upozoravalo na 
potrebu temeljitog obrazovanja o novim standar-
dima koji se najavljuju kroz JDF i CIP4. 
 
3.1. Razmjena podataka među strojevima 
 
JDF je tiskarstvo cjelokupnog posla izdavanja pu-
blikacije, od autora, dizajna do plasmana, a kroz 
mrežni digitalni sustav pod XML tehnologijom. Ne 
govori se više o konvencionalnom tisku, digital-
nom tisku, alternativnom ili hibridnom tisku. Sve 
se objedinjuje u opće tiskarstvo koje ima cilj pro-
izvesti konkurentni grafički proizvod. JDF stoji iz-
nad cijelog procesa proizvodnje. Definirajmo "ra-
dni tok" kao automatizacija poslovnih procesa u 
cjelini ili dijelovima, tijekom kojim dokumenti, 
informacije ili zadaci proslijeđuju se od jednog do 
drugog sudionika za slijedeću akciju. U JDF mi-
ljeu, radni tok podrazumijeva upotrebu digitalne 
relacione baze podataka i XML tehnologiju. "Sudi-
onik" se odnosi na sve resurse; i čovjeka i strojeve. 
Workflow alati daju automatiziran put kontroli 
cjeline ili njenog dijela, napredak izvršenja skupine 
zadataka po poznatim i unaprijed definiranim pra-
vilima. 
 
3.2. Baze podataka i digitalni tisak 
 
Informacijsko društvo oslanja se na baze podata-
ka, baze znanja, e-Learning, na Internet i u tom 
miljeu, svoj prostor životnog širenja nalazi najpri-
je digitalni tisak, a potom i cijelo tiskarstvo. Infor-
matizacija podrazumijeva i "individualnost": Baze 
podataka o potencijalnim kupacima razvrstani po 
sklonostima, potrebama, imovinskom stanju. Baze 
podataka novih, budućih i starih proizvoda. Baze 
podataka o tiskarskim tehnologijama i materijali-
ma. Baze podataka o dizajnerskim rješenjima i di-
zajnerima samim. Baze podataka o firmama, nji-
hovim logotipima, favorite proizvodima, izvješta-
jima o uspješnosti. Baze podataka o normama pr-
oizvodnje, cijenama, eksploatacionim uvjetima, 
granicama mogućnosti rada svakog stroja u tis-
karstvu. Sve su to podaci relacionih baza koje su 

gether production organizing methods has been set, 
as well as for calculation, warehouse control, use of 
all the machines in a printing works. When applied 
in printing jobs, Internet technology must rely on a 
language that is independent from the machine pro-
ducer and the end user in the printing works. A dic-
tionary is the beginning of serious cooperation be-
tween the competitors with the common goal to im-
prove all the parameters of the print production. Inte-
gration through a new printing dictionary is beco-
ming reality. The position of a native tongue is stres-
sed and this would also be a warning that funda-
mental education is necessary in respect to new 
standards announced through JDF and CIP4. 
 
3.1. Data exchange between machines 
 
JDF comprises the complete printing job of publi-
shing, beginning from the author, design and ending 
with the placement through the network digital sys-
tem under XML technology. There is no mention 
of conventional printing, digital printing, alterna-
tive or hybrid printing. Everything is united into ge-
neral printing that has a goal to produce compe-
titive graphic products. The JDF system covers the 
complete production process. Let's define the work-
flow as automation of job processes in whole or in 
segments, during which documents, information or 
jobs are passed on from one participant to the other 
for the following job. The use of digital relation data-
bases and XML technology is understood as those re-
lative for the JDF environment. A participator is un-
derstood to be any resource, man as well as machi-
ne. Workflow tools enable automation of control-
ling either wholes or segments of the process, an ad-
vanced carrying out of tasks according to known ru-
les defined in advance. 
 
3.2. Databases and Digital Printing 
 
A computer science based society relies on databases, 
science bases, eLearning, the Internet. Digital printing 
followed by the whole printing industry has found its 
area of spreading in such an environment. Informa-
tization must comprise individuality as well: databa-
ses on potential customers grouped in respect to their 
tastes, needs, income scale. Databases on new, future 
and old products. Databases on printing technologies 
and material. Databases on designer solutions and the 
designers themselves. Databases on companies, their 
logos, favourite products, success reports. Databases 
on production standards, prices, exploitation conditi-
ons, the borderlins for operation of each machine in 
the printing industry. All this is data in the relative ba- 
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izvorišta stvaranja otisaka sa individualiziranim 
obilježavanjem. Tu počinje prijedlog izučavanja 
primjene XML tehnologije u tiskarstvu: baze poda-
taka i digitalni tisak. Komunikacija: isključivo Inte-
rnetskom tehnologijom bez obzira da li smo samo 
u krugu tiskare ili se povezujemo i s vanjskim svi-
jetom. 
 
Digitalni tisak je inkubator novog ozbiljnog svijeta 
širenja tiskarske tehnologije. Nadalje, networked 
printing works nameće se kao potka diskusije o 
promjenama u tiskarstvu. Network production, je 
središna tema modernog organiziranja proizvo-
dnje, a zadire u investicije, školovanje, manage-
ment. "Network" nije samostalno područje u tiska-
rstvu već preko "data basis" integrira nov tiskarski 
život. Što to protiče kroz network? Koja vrsta po-
dataka? Da li samo informacije koje su otisnute na 
papiru ili pak i podaci o tehnologiji proizvodnje i 
upravljanju njome. Grafičari i tiskari nisu se bavili 
informacijskim tehnologijama baza podataka, a 
sada će im postati središte svih razmišljanja. XML 
tehnologija omogućuje izlaženje informacija iz 
baza podataka na divergentne medije, a jedan od 
tih medija je i otisak - grafički proizvod. 
 
XML se počinje razumijevati tek s primjenom, 
programiranjem te korištenjem alata za organiza-
ciju baza podataka. Za spoj grafičke pripreme i 
XML tehnologije potrebno je primjeniti XSL, XSL-
TO procedure, te pripremiti grafičke prikaze za 
različite tiskarske strojeve. 
 
XML ne traži "jezik u šiframa i kraticama" razu-
mljiv samo programeru koji se u takovoj tehnolo-
giji ni sam ne snalazi nakon izvjesnog vremena. U 
prvim primjenama, posebno u manipulaciji sa 
strojnim podacima, forsira se "engleska osnova". 
Kako XML-ovske varijable mogu biti tekstualni 
opisi, predlaže se da se u školi upotrebljava nacio-
nalni jezika za obilježabanje. Postići će se široka i 
veća motiviranost zbog jednostavnijeg razumije-
vanja sadržaja. 
 
Prve primjene su tekstualne XML native data bases 
sa XSL izlazima, promjenama sadržaja podataka 
te ispisima. XML je krajnje jednostavan zapis, ra-
zumljiv, fleksibilan i modularan. Sljedeći korak je 
povezivanje sa relacijskim bazama (MS SQL ser-
ver, Access, Informix, Oracle). Programeri su sklo-
ni napraviti zaokret prema upotrebi jezika Java, 
C++ i JavaScripta. Predlaže se stoga da se ti jezici 
koriste u kalkulativnom dijelu te kontroli protoka 
podataka. 

ses that are being the source for making prints with 
individualized characteristics. This is where the pro-
posal for implementing XML technology into the prin-
ting business is set: databases and digital printing. 
Communication: only through XML technology, whe-
ther we are in the printing works grounds or con-
necting with the outside world as well. 
 
Digital printing is the incubator for a new and se-
rious world of printing technology that is constantly 
spreading. Furthermore, networked printing works is 
the basis for discussion about the changes taking 
place in the printing industry. Network production is 
the main subject for a modern production organi-
zation and it affects investments, education, manage-
ment. A network is not only an independent area in 
the printing industry but through databases it inte-
grates a new printing industry life. What is flowing 
through a network? What kind of data? Is it only 
information printed on paper or is it information on 
production technology and production control. Prin-
ters in a printing works did not deal with computers 
previously, and now such technology will become 
the center of their thoughts. XML technology enables 
information to be taken out of databases to diverse 
media and one such media is the printed product. 
 
XML may be understood only when one has per-
formed implementation, programming and used 
tools for databases organization. In order to connect 
graphic prepress and XML technology it is necessary 
to apply XSL, XSL-TO procedures and to prepare 
graphic displays for various printing machines. 
 
XML does not require "a language in codes and ab-
breviations" understandable only to the programmer 
who becomes incompetent with such technology as 
well after a certain period of time. In first applica-
tions, especially in machine data manipulation, an 
English language basis is forced. As XML variables 
may be textual description, it is recommended to use 
native languages for marking. There will be wider 
and stronger motivation because of the more simple 
understanding of contents. 
 
The first applications are textual XML native databa-
ses with XSL exits, data content change and printout. 
XML is an extremely simple recording, understanda-
ble, flexible and modular. The next is connecting with 
relative bases (MS SQL server, Access, Informix, Ora-
cle). Programmers tend to make a turn towards using 
Java, C++ and JavaScript languages. It is suggested to 
use these languages in the calculation area and data 
flow control. 
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3.3. Grafički prikaz teksta i slike 
 
Sadašnja grafička priprema ima problema s kon-
verzijama teksta na različitim računarskim platfor-
mama. Neprilagođeni su fontovi, komunikacijski 
programi za izradu tiskovne forme i taj je problem 
sve više izražen kako se računarska tehnika dalje 
razvija. Razvoj u smjeru sadašnjih i dosadašnjih 
programa za prijelom stranice je stao jer se cijela 
grafička priprema okreće prema XML tehnologija-
ma. U grafičkom dijelu važnu ulogu ima XSL progra-
miranje. XSLT (Extensible Stylesheet Transforma-
tions) je najbitnija i središnja tehnologija za proce-
siranje i preinaku prikaza XML-a (eXtensible Markup 
Language) u grafičkoj pripremi. Izvorno je zamišljen 
za oblikovanje dinamičkog prikaza stranica XML 
podataka. Sada se može diskutirati kao alat opće 
namjene za translaciju i reorganizaciju dokumenta 
istog sadržaja te generiranja višestrukih rezultata 
kao napr. za HTML, WAP i SVG forme. XSLT je 
osnova prikaza mnogih XML rješenja. Kao standard 
daje način transformacije XML dokumenta u druge 
XML formate, HTML te mnoge druge formate koji 
se susreću u Web tehnologiji. XSLT transformira 
sadržaj XML zapisa sirovo nastalog u pripremi od 
jednostavnih tabličnih prikaza do složenih sorti-
ranja, povezivanja i dinamičkog selektiranja. 
 
Očekuje se da se XML tehnologijom podaci opišu, 
spremaju i transportiraju preko Interneta i Weba. 
Nezavisnost XML podataka je početak prave ko-
munikacije među tiskarama, tiskare i izdavača, 
izdavača i radnih grupa koje pripremaju sliku i 
tekst, tiskara i baza slika. Ta "neovisnost" se prote-
že na ispis svejedno da li za put prema CtP-u ili za 
digitalni tisak na drugoj lokaciji. Dresiranje ili pri-
lagođavanje strojeva nacionalnim zahtjevima po-
staje nevažno jer se prikaz, to jest ispis, programi-
ra nezavisno od izvornih podataka. 
 
XML rješenja nude nov način komuniklacije kori-
steći različite operativne sustave i računala. Upra-
vo zato jer se XML tehnologijom integriraju razno-
rodni sustavi, ta tehnologija ne daje brza rješenja 
pa se traži mnogo vremna da projekt zaživi. 
 
U rješavanju ovog velikog transformacijskog za-
hvata u grafičkoj pripremi potrebno je: 
 
◊ projektiranje izrade specijalnih alata DTD-a pri-

lagođeno zadatku grafičke pripreme; 
◊ plan konvertiranja sadašnjeg oblika organizacije 

baza gotovog prelomljenog grafičkih proizvoda u 
sustav podataka XML standarda; 

3.3. Text and image graphic display 
 
The prepress of today has problems with conversion 
of text on various computer platforms. The fonts and 
communication programs for production of plates are 
not adjusted and this problem is getting more and 
more prominent as computer techniques are develo-
ping. The development in the direction of contem-
porary and up-to-date programs for page layout has 
come to a stop because the complete prepress is 
turning towards XML technologies. XML program-
ming plays an important role in the field of graphic 
products. XSLT (Extensible Stylesheet Transforma-
tions) is the most important central type of techno-
logy for processing and remodelling of XML (eXten-
sible Markup Language) in prepress. Originally it 
was designed for forming of dynamic display of XML 
data pages. Now it can be discussed as a general 
purpose tool for translation and reorganization of do-
cuments of the same contents, and generating mul-
tiple results as for instance those for HTML, WAP 
and SVG forms. XSLT is the basis for display of 
many XML solutions. As a standard it sets the way of 
transforming XML documents into other XML for-
mats, HTML and many other formats that we meet 
with Web technology. XSLT transforms the contents 
of an XML reading roughly generated in prepress 
from simple tabular displays up to complex sorting 
out, connecting and dynamic selecting. 
 
With XML technology it is expected that the data is 
described, saved and transported through the Inter-
net and the Web.The independence of XML data is 
the beginning of real communication between prin-
ters, printing works and publishers, publishers and 
work groups that are preparing images and texts, 
printers and image bases. This independence applies 
to printouts whether on their way to the CtP or for 
digital printing on some other location. The adap-
tation of machines to national requirements beco-
mes unimportant, as each display, i.e. print-out is 
programmed independent of the original source. 
 
XML solutions offer a new way of communication 
using various operation systems and computers. Due 
to the fact that diverse systems are integrated with 
XML technology more time is necessary for this pro-
ject to be implemented because this technology does 
not give fast results. 
 
In order to implement such a general transformation 
into graphic prepress the following is necessary: 
 
◊ designing of special DTD tools production ada-

pted to the graphic design task; 
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◊ projekt pretraživača, filtera, selektora i struktura 
prikazivanja tekstova nastalih o doba analogne 
tiskarske prakse. 

 
 
4. Nove specijalizacije u tiskarstvu 
 
U tiskarstvu dolazi do spcijalizacije nekih novih 
područja a to treba razmotriti ne samo u krugu ti-
skara već i u obrazovnom sustavu. Predlažu se rad-
ne grupe po specijalnostima i njihovim općim zna-
čajkama: 
 
1. Organizacija struktura baza podataka za tiska-

rstvo. Razvoj formi za unos podataka sa pripa-
dajučim šemama. Razvoj vlastitih "privatnih" 
XML jezika za osobne aktivnosti. 

 
2. Razvoj nacionalnog rječnika za grafičku in-

dustriju i izdavaštvo primjenjivo u XML tehno-
logiji. Razvoj translatora za druge nacionalne 
jezike i druge standarde komunikacija u gra-
fičkoj djelatnosti. 

 
3. Razvoj sučelja između XML-a i relacijskih baza 

podataka: MS SQL server, Oracle, Access, In-
formix budući treba koristiti podatke već uho-
danih informacijskih sustava kod nas. Povezi-
vanje podataka iz skladišnog i financijskog po-
slovanja sa radnim nalogom. Razvoj XML rje-
šenja u cilju zamjene sa postojećim relacijskim 
bazama podataka. 

 
4. Razvoj XSL, XSLT, XSL FO rješenja prikaza po-

dataka za ekran, PostScript, PDF. 
 
5. Razvoj XML schema za instrumentaciju speci-

fičnu za strojeve u tiskarskom pogonu. Prouča-
vanje značajki JDF, primjena i najave novih 
strojeva. 

 
6. Primjena XML-a i relacijskih baza podataka za 

kalkulacije izrade grafičkog proizvoda, izvođe-
nje ponude za krajnjeg kupca te izrada radnog 
naloga. 

 
7. Organiziranje albuma slika, logotipa, grafičkih 

prijeloma. Organiziranje baza podataka o teh-
nikama tiska, grafičkim materijalima (kao što 
su papiri, kartoni, tiskarske boje, toneri, ljepila) 
sa odgovarajućim normativima brzina rada, ci-
jenama kao i potrebnog vremena pojedinih fa-
za posla. 

◊ a plan for converting the exsisting forms for 
organizing bases of ready layouts of graphic 
products into the XML standard data system; 

◊ a project for browsers, filters, selectors and stru-
ctures to display texts made in times of analog 
printing practice. 

 
 
4. New specializing in the print production 
 
There is specializing of some new fields in print 
production and this should be considered not only 
in respect the said area, but also in respect to the 
education system. The following work groups are 
suggested according to their general characteris-
tics: 
 
1. Organization of database structure for the print 

production. Development of forms for data input 
with the corresponding schemes. The develop-
ment of personal "private" XML languages for 
personal activities. 

 

2. The development of a mother tongue dictionary 
for the printing and publishing applicable in XML 
technology. Translator development for other 
mother tongues and other communication stan-
dards in graphic arts. 

 

3. Interface development between XML and relation 
databases: MS SQL server, Oracle, Access, Info-
rmix, as there is need to use data from information 
systems that have been in use in this country. 
Connecting of data from the warehouse and finan-
cial business operations with the job order. Deve-
lopment of XML solutions with the goal being to 
substitute the existing relative databases. 

 

4. The development of XSL, XSLT, XSL FO so-
lutions for data display for the display monitor, 
PostScript, PDF. 

 

5. XML scheme development for instrumentation 
specific for machines in the printing plant. Study 
of JDF characteristics, application and advice 
on new machines. 

 

6. Application of XML and relative databases for 
graphic product production calculations, tender 
making for the end user and job order making. 

 

7. Organizing picture albums, logotypes, layouts. 
Organizing databases on printing techniques, 
material (paper, inks, toners, glues) with the cor-
responding work speed standards, prices and 
time necessary for individual job phases. 
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Razlog zašto do sada nije u tiskarskim procesima 
bilo primjene i projektiranja informacijskih susta-
va koji obuhvaćaju neposrednu proizvodnju je 
zbog potpune odsutnosti standarda o proizvodnji. 
Svaka se tiskara razvijala individualno za svoje 
tržište. Ilustrativan podatak o tome je pokušaj do-
bivanja ponude za neki konkretan posao. Cijene 
su u relativnom rasponu od 1 naprama 4 premda 
se radi o skoro istoj tehnologiji izvedbe grafičkog 
proizvoda, istom materijalu i istoj obućenosti 
djlatnika. Normativi o stvaranju kalkulacije u ve-
čini slućajeva su u ruci jednog čovjeka, u njego-
vim zabilješkama čuvanim kao strogo poslovna tajna. 
 
Digitalni sustav normativa otvara put standardiza-
ciji. Prepress se može opisati sa dvadesetak tabli-
ca. Tisak sa onoliko koliko ima tiskarskih strojeva. 
Finalni ili doradni procesi se opisuju sa nekoliko 
stotina složenih relacionih struktura pa i za malu 
tiskaru. Upravo je čudo da se u takvoj šumi nor-
mativa nije (u ručnoj izvedbi) pojavila i veća razli-
ka vrijednosti planirane cijene nekog proizvoda. 
Praćenje i analiziranje prijašnjih uspješnih poslo-
va stvarala se metoda "iz rukava" što je rezultiralo 
specijalizaciji svake tiskare posebno. Nepostoja-
nje objavljenih normativa te nekorištenje internih 
bilješki, nanosi štetu i uspješnim tiskarama. 
 
U sklopu projekta WebPoskok organizirane su za 
tiskarstvo slijedeće radne grupe: 
 
◊ Izrada digitalnih normativa za pripremu; 
◊ Izrada digitalnih normativa za tisk; 
◊ Izrada digitalnih normativa za postpress. 
 
Normativi su u MS - SQL serveru a dostupaju se 
razvijenim DOM procedurama. Kalkulatori u XML 
tehnologiji uz JavaScript programsku potporu. 
 
Prvo pitanje koje se postavlja na planiranju uvo-
đenja XML tehnologije u poslovima izrade kalku-
lacije je "kojom brzinom se dođe do rezultata?". 
Brzina je trenutačna ali glavnije bi bilo pitanje da 
li se zaista upotrebljavaju uvijek isti normativi? 
 
Unapređenje: 
1. Sve izvedene kalkulacije se trajno spremaju. Ti-

me se omogućuje svakoj kalkulaciji da bude 
početni talon za izradu neke nove ponude. 

2. Prihvaćena ponuda je osnova za planiranje pro-
izvodnje i izrade radnog naloga. 

3. Normativi imaju mogućnost "skrivenih vrijedno-
sti", a to se odnosi u prvom redu na cijene što je 
podloga za konkurentno djelovanje na tržištu. 

The reason for not having until now the applica-
tion and designing of information systems in printing 
processes that comprise the actual production is 
because of the total lack of production standards. 
Each printing works developed individually for it's 
own market. This is illustrated best by the situation 
in getting a tender for a concrete job. The prices 
may vary from a relative range of 1 to 4, although 
the production technology may be almost identi-
cal, as well as the material and the staff having 
identical qualifications. The standards on calcula-
tion are most often in the hands of a single person, 
in his notes that are kept as a top business secret. 
 
The digital system of standards opens the path 
towards standardization. Prepress may be described 
with some twenty tables, Printing with the number 
of printing machines. The final or postpress jobs 
are described with several hundred complex rela-
tive structures even when a small printing works is 
in question. If this enormous number of standards 
is taken into account it is a wonder that a bigger 
difference has not appeared in planning the cost of 
a product. By following up and analyzing former 
successful jobs a "ready-made method" was deve-
loped resulting in the specialization of each indi-
vidual printing works. Non-existence of printed 
standards and not using internal memos brings da-
mage even to successful printing works. 
 
The following work groups: have been organized 
within the WbPoskok project printing production: 
 
◊ Digital standards development for the prepress; 
◊ Digital standards development for the press; 
◊ Digital standards development for the postpress. 
 
The standards are in the MS-SQL server and are avai-
lable through developed DOM procedures. The 
calculators are in XML technology with JavaScript 
program support. 
 
The first question to be posed when XML techno-
logy is planned to be applied for calculation making 
jobs is "At what speed are results obtained?". The 
speed is instantaneous but the more important ques-
tion would be "Are the same standards really al-
ways applied?" 
 
Improvements: 
1. All the performed calculations are saved perma-

nently. Thus each calculation may be later used 
as the initial pattern for making a new offer. 

2. The accepted offer is the basis for production 
planning and making the job order. 



V. ŽILJAK: ELEMENTI KOJI ODREĐUJU STANJE I BUDUĆNOST TISKARSTVA, ACTA GRAPH. 14(2002)1-4, 25-39 38

4. Radni nalog je kumulativan sa alarmom o sta-
nju proizvodne faze na koju se odnosi. 

5. Baza podataka je povezana sa podacima u skla-
dištu, ekspeditu onima za formiranje komercija-
lnog i financijskog izvještaja koji su uglavno us-
pješno rješeni konvencionalnim metodama. 

 
Otvoreni javno dostupni program nalazi se na adr-
esi: http://webposkok.fotosoft.hr/kalkulacija. 
 
 
6. Zaključak 
 
Studije o budućnosti tiskarstva se uglavnom bave 
varijablama koje ionako nemaju snažnije promje-
ne kao naprimjer: 
 

http://www.smartfactory.org/smart/presentations/ 
PBeyer_DSFactory.pdf 

 
potrošnja papira; učešće oglašavanja u dnevim 
novinama; količina novih kjiga; povezanost sa 
novim medijima; rast naklada dnevnih novina, ča-
sopisa, brošura, magazina. Unutarnje promjene u 
tiskarstvu odnose se na protok informacijama, pri-
mjenu računarske tehnike, uključivanje novih tis-
karskih tehnika, a to je ono što mijenja radne na-
vike, radna mjesta, komunikaciju izdavač tiskar te 
skraćuje vrijeme umnožavanja nove informacije 
tiskarskim tehnikama. 
 
Cilj JDF može se bazirati na željama da se uz 
automatizaciju radnih tokova dramatično poveća 
produktivnost. DTP (3) je unaprijedio radne to-
kove ali u dijelu grafičke pripreme i sada ima jed-
nolični rast u utjecaju grafičke proizvodnje. Na-
suprot tome, mrežni tokovi, znatno jače mijenjaju 
radne tokove u produkciji grafičkog proizvoda. 
Ide se u smjeru potpune integracije posla i pos-
lovnog procesa. E-produkcija - svugdje i u svako 
vrijeme. 
 
Što se očekuje u budućnosti u tiskarstvu? 
 
Uvodi se praćenje linije tiskarskih procesa: gra-
fička priprema, tisak, završni procesi. To će se de-
siti tek kada u tiskari budu izvedena sučelja među 
strojevima i informaijskim sustavom. Svaki stroj 
mora biti detaljno opisan preko normativa u razli-
čitim nakladama, materijalima, vrsti tiskarskog dje-
lovanja. Međusobna povezanost strojeva opisuje 
se uskim grlima brzine izvođenja. 
 
Uspjeh opstanka i napretka tiskarstva leži u po-
boljšanju poslovanja preko profinjenih tiskarskih

Standards have the possibility of "hidden values" and 
this applies firstly to prices that are the data for 
concrete market activities. 
3. The job order is cummulative with an alarm on 

the production phase state it applies to. 
4. The database is linked with the data in the ware-

house, the shipping department and those enga-
ged in forming of commercial and financial re-
ports that are usually successfully done with the 
help of conventional methods. 

 
The open and available to all data may be found 
at: http://webposkok.fotosoft.hr/kalkulacija. 
 
 
5. Conclusion 
 
Studies on the printing industry future are most 
often dealing with variables that usually do not have 
very significant changes as, for instance: 

http://www.smartfactory.org/smart/presentations/ 
PBeyer_DSFactory.pdf; 

paper consumption, participation of ads in news-
papers, the quantity of new books, connections with 
new media, the rise of daily newspaper, magazine, 
brochure editions. Internal changes that are taking 
place in the printing industry are in respect to infor-
mation flow, computer technique implementation, 
including new printing techniques, and this is what 
changes working habits, working places, com-
munication between the publisher and the printer, 
and shortens the time necessary to publish fresh 
information by using printing techniques. 
 
The goal of JDF may be based on wishes to drama-
tically enhance productivity along with workflow 
automation. DTP (3) has improved workflows but 
in the prepress segment even now it has a uniform 
rise in influencing graphic production. On the con-
trary, network flow implements changes in print 
production in a much greater way. Things are 
going in a direction of total job and business process 
integration. E-production - everywhere, anytime. 
 
What is expected in the future printing? 
 
Printing process line control is being introduced: 
Prepress, press, postpress. This will take place only 
when interfaces are introduced into the printing 
works between the machines and the computer 
systems. Each machine must be described in detail 
through standards in various editions, material, 
printing actions. The interconnections of machines 
are described as the bottlenecks in production. 
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službi koje, na primjer, razvijaju XML zasnovanu 
tehnologiju u području tiskarstva, komunikacija, 
upravljanja. Mi smo često ohrabljivali tiskare, 
promovirajući digitalne pokrete u tiskarstvu još od 
fotosloga, DTP-a, pa sada do XML-a i JDF-a. Sve 
su to samo počeci ogomne transformacije tiskar-
stva. 
 
Tiskarstvo koegzistira sa elektroničkim tzv. e-tis-
kom i to određuje budućnost grafičke industrije. E-
tisak podrazumijeva reprodukciju na papiru iz-
ravno iz računala, poznatiji kroz ideju, od prije 
dvadeset godina, kao DeskTop Publishing. Digi-
talni tiskarski strojevi postaju naprave koje ne 
trebaju posebno izučene operatere. Maksimalna 
jednostavnost posluživanja je dio digitalne poslov-
ne kulture. 
 
E-tiskarstvo uključuje sudionike koji su spremni 
prihvatiti novo doba a u tom društvu su; e-autor, 
e-korisnik, e-izdavač, e-dizajner, e-odjel planira-
nja, e-narudžba, e-tiskar, e-servisi dorade, e-pro-
daja, e-arhiva i mnogi drugi akteri iz e-društva. Svi 
oni komuniciraju i izmjenjuju informacije Inter-
netskom tehnologijom kao poslovno elektroničko 
društvo. 
 
Time će se poboljšati zahtjevi oko skraćivanja ro-
kova, smanjenja toškova u izvedbi konvencional-
nog oblika publikacije, a dobiva se web e-publi-
kacija. Otvaraju se nove relacije između koris-
nika, tiskara, dobavljača materijala. Otkrivaju se 
novi izvori autora, repromaterijala, stručnih surad-
nika, servisa, novi marketinški odnosi. Mreža i 
znanje povezuje kupca i proizvođača. Svi ti su-
dionici su "on line". Samo ljudi sa "digitalnom po-
slovnom kulturom" će uspjeti sa e-tiskarskom teh-
nologijom. 
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The success of the survival and development of 
printing lies in improving business dealings through 
improved printing services that, for example, deve-
lop XML based technology in the field of printing, 
communication, management. We have encoura-
ged printing works by promoting digital move-
ments in the printing industry as far back as the 
time of phototypesetting, DTP, continuing now to 
XML and JDF. All of these are only the beginning 
of a great transformation in the printing industry. 
 
Printing co-exsists with the electronic, so-called 
ePrinting and this is will determine the future of 
printing industry. EPrinting comprises the reproduc-
tion on paper directly from the computer, better 
known some twenty years ago as the idea of Desk-
Top Publishing. Digital printing machines are turn-
ing into device that do not require specially trained 
operators. A maximum simplicity in handling is a 
part of the digital business culture. 
 
E-printing includes participants who are ready to ac-
cept the new era and the following are comprised 
in this group: e-authors, e-users, e-publishers, e-de-
signers, e-planning dept., e-order, e-printing works, 
e-postpress services, e-sales, e-archives and other 
participants of the e-society. All of them communi-
cate and exchange information through the Inter-
net as an electronic business society. 
 
Thus the requirements for speeding up printing time 
will be met, as well as reducing production expen-
ses of conventional publications, resulting in a web 
e-publication. New relations between the users, 
printing works and material suppliers are created. 
New sources of authors, reproduction material, ex-
pert advisors, services, and new marketing relati-
ons are found. The customer and the producer are 
linked by the Internet and knowledge. All these 
participants are on line. Only people having a digi-
tal business culture will succeed in business with 
an e-based printing technology. 
 
 
 
Kratice - Abbreviations: 
 

XSLT - Extensible Stylesheet Transformations 
XML - eXtensible Markup Language 
MS-SQL - Structured Query Language 


