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Ab8anl:t: J>urins the eiJhtiea, extensive investments in new technolOJY have been made 
by lhe pllphic llrtS industry, but the investmeniS have not always Jiven lhe expected 
productivity and quality enhancement. The expensive equipment must be used effectively 
if it is to beoome both tecbnically and economically profitable. 

H the different syatems of which a modern puduction plmt consisiS can be linked 
IDJetha', a more homoseneous JKO!Iuclion environment is obtained. Within the m811Uf~~e­
turing industry the development of the CIM-concept (Computer lntepated Manuf~~etur­
in&) has resulted in !SO-standards and well funclicmin& production plmiS. 

The resuliS presented m: based upon litcraaure studies, puticipation in conferences, 
supplier CODI8cts, study visiiS and studies of one sravure prinre:r and two newspapers 
which in addition to their own paper priniS odu:r newspapers and COillDJel'cial jobs. 

Company visiiS and field studies have shown that different company cluncterislics Jive 
rise to different needs of inteJralion. Newspapers which have a light schedule, need to be 
quickly notified about delays to be able to re-plan. Newspapers should first invest in 
automatic production reportins. Gravure printcrs with a 'lona prinlins fonne mmuf~~eture 
time, have to avoid remakes of the cylinders. Quality assurance is the primary soal. 
thereafter is electronic tr811Smission of material from prep-ess to gavure equipment the 
most imponant measure. 

The paper is concluded with a discussion about the seneral condilions of integaling a 
company. 

• The Swedish Graphic Arts Research Laboratory (GPL) 
•• Royal lnslitute of TechnoloBY (K.TH). Division of Graphic Arts TechnoloJY 
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INTRODUCTION 

BackgroUDd 

The graqilic liltS industry has changed in a shon time from being a manual and handiaaft 
industry in a direction towards becoming a high-teclmology process industry. Many 
companies have made extensive inveslments in new equipment, e.g. systems for iJnase 
processing, phototype-setting, printing fonne manufacture, pinting and po&lpras 
production. Each of these subsystems represents a high-teclmology process but the 
intermediate links are missing. The subsystems are not homogeneous but in tum consist 
of several more or less isolated systems, each having specific solutions with regard to 
user inrerface, opentive system, network and database functions. Control and monitoring 
functions are built into each subsystem without any coordination with the sumrunding 
world. 

This is one of the reasons why the invesbnents have not always brought the expected 
productivity and quality improvements. Many companies have however become aware 
that the capital-inlensive process equipment also makes great demands on efficient usage 
if it is to become technically and economically profitable. Production control and 
resource-efficient production are key concepts at a time when many companies are 
experiencing increasing competition. One way towards a more resource-efiJCient 
production is an increased integration of the subprocesses. This has been discussed for 
several years from different viewpoints (Fuchs 1986, Quervel1991). In Finland two 
groups are studying CIM-conceplS for the graphic liltS industry (Juho1a 1992, Sulonen 
1992). Today,limiled amo\Dlts of infonnation are as a rule transferred between the 
different process stages and lhe degree of automation between these is low. The produc­
tion is optimised within each subprocess without any overall concept. 

Parallel to the developnent in the graphic liltS industry, a transition is taking place within 
the computer industry towards open computer systems and efficient network solutions 
(Jonason 1989). This means that it is now becoming possible to link together the different 
subsystems relatively easily and to obtain a more unifonn production enviromnent 
(Nordqvist 1992). These integrated fifth wave systems will rnalte it possible to create 
efficient information systems and to automate parts of the planning, control and reporting 
work (Karttunen 1992). By integrating the subsystems, a more solid foundation for 
decisions can be developed. Important decisions can be made from a total viewpoint. 

A production system in which different subsystems comm\Dlicate with each other can in 
principle be built up in two different ways. An expensive solution is to replace all 
exiJtina equipnent and invest in new systems which meet high requirements wilh regard 
to openness and comm\Dlicability (Punnonen 91 ). Another possibility is to allow 
programmen to rnalte special adaptations to existing systems so that they can exchan3e 
information. This is also an expensive and inflexible alternative. It is inflexible because 
the company becomes restricted to the existing equipment. 

The ambition must be to achieve a supplier-independent production enviromnent in 
which equipnent and systems can exchange information in a standardised way. If those 
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types of material mJ information flows which should be controlled ex automated in the 
first place are identified, conclusions can be drawn as to which subsystems should first be 
connected, in which way this should take place mJ which parameters should be ex­
changed. It is not however desirable to have a centralised control mJ management 
system; the subprocesses should still be controlled locally. 

By systematically studying mJ analysing the production with regard 10 material mJ 
information flows, technology, economy md organisation md by taking iniO considera­
tion external teclmical factors, models and strategies for system inlegration can be 
developed. 

Tbe project: Iotegrated Production Systems for tbe Graphic Ar1s Iodustry 

Within the framework of the activities carried out at the Swedish Graphic Arts Research 
LaboraiOJ'y mJ at the Department for Graphic Arts Technology at the Royal Institute of 
Technology in SIOckholm, a project was started during the autumn of 1992 within the 
field of integrated production systems for the graphic uta industry. Three Swedish 
graphic uta companies also participate in the projecL Criteria for the choice of these have 
been the size, type, proximity and good relations with the company. 

The need for integrating different subsystems or subtasks in newspaper md certain types 
of commercial prinling will be investigated. The investigation will be carried out with 
regard to what can be attained with integration, e.g. improved productivity, greater 
flexibility, better foundations for decisions md better working environmenL The results 
from the preliminary study will provide a basis for a larger project which will be directed 
IOwuds developing models md strategies for integrated graphic uta production systems. 

This paper constitutes the first official report from the project. It is based on literature 
studies, supplier conlaCts and a mapping md analysis of the production in three compa­
nies. The scientific methodology used in the mapping of the production is presented here 
IOgether with the results of the three case-studies md the subsequent analysis. 

PROCEDURE 

To start with, an inventory was carried out of those production systems which exist on 
the markeL The inventory was carried out in the form of literature studies, trade fair visits 
mJ company visits. 

The poduction in those graphic arts companies which have participated in the project has 
been mapped. The mapping meant that the project workers carried out extlm8ive inter­
views with personnel involved in teclmology, administration md production planning. 
The project workers were also present during production md in connection with this 
interviewed operative personnel, carried out a problem invenrory md complemented the 
mapping. In order 10 illustrate the activity graphically, i.e. functions mJ flows, parts of 
the so..glled ISAC-method were used. The method is described briefly in the following 
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section. The m-ca1led activity gnpbs which represent the :result are a good tool Cor 
grupiDg md saniJ1s out all the flows which enter into md exit from different functions. 

Activity graphs were produced wilh the help of the GraphDoc software mel, to&eda 
with the problem inventory, provided the basis for the malysis md the results preaented 
in Ibis paper. 

METHOD 

The tsBk. has been to malyse material and informalion flows in prepress, printing .md 
po&q:l'ess production in the graphic arts industry. 

By usina a lllrUctured method we are forced to map the companies' .:tivities accxmiing to 
a defined set of symbols md rules. The kind of production sets some basic c:onditions Cor 
the method we choose. These demmds 11re that it: 
• Hu the ability to descn'be multi-flow-oriented production. 

• Hu the ability to descn'be activities both gra:pbically md verbally. 

• Hu the ability to consider both the material md information flows. 

• Is well tested md documented. 

• Is supported by software tools, because of the complexity of the production. 

• Is IDlderstandabl.e to both fellow researchers md production personnel. 

The method we chose to malyse production is called Systematic Deacription of Activi­
ties (SDA) md is defmed in the project ISAC, Information Systems work md Analysis of 
Changes (l.unlleb«g. 1978). This method descn'bes the .:tivity md information behav­
iom of m organisation. The method satisfies the demands for a IDlifonn tool to map the 
production of typical graphic arts companies. The method has been chosen on the basis 
of literature studies and conw:t with systems experts at the University of Stockhobn. The 
detailed process of choosing an adequate method is described by Nordqvist (1993), 
whose work is presented at TAGA '93. 

Systematic: Description of Activities (SDA) 

SDA uses a graphical description technique that is called activity-graphs (A-gnpbs ). A­
graphs are combined with a verbal description, text pages and attribute tsbles that present 
interesting data about certain elements in the A-graphs. These CIUl be frequencies, 
amoiDlts or sizes. 1De method defines a collection of symbols and rules of design and 
interJRtalion. Physical connections between activities in A-graphs are descn'bed by 
physical flows, commiDlication is described by information flows (BostJ6m, 1986). The 
method is maliD'e and developed from a project during the &eVenties called ISAC 
(Lundeberg, 1978). The method has been developed at the Royal Institute of Technology 
md the University of Stockholm, Sweden. It is relatively widely used by some l~~rge 
compmies, both Swedish and international (ABB, SCA. Ericsson md financial compa­
nies). 
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Symbols defined by the method 

It is important to follow the rules md guidelines defined by the method. The symbols 
shown in figure 1 are the set given by SDA. All connections and flows are assumed to be 
&om top left. If a flow is in my other diiection it must be shown with 811 mow. In-flows 
goes in to the top of the frame and out-flows emits &om the bouom. The A-graph should 
represent a given period of time. activity of "now" (NO), and in a separate set it should 
display the future (FO). For examples of A-gnqils, see figure 2 and 3. 

Rules for tbe user 

The rules define the nmnbering of graphs, sets and flows (Bostr6m, 1986). The fust 
gnph is numbered NO and deeper in the activity a hieriii'Cbical nmnbering follows. 
Activities wilhin NO are numbered. A deeper map of e.g. activity~ 4 will g-=rate 
subllctivities 41-49. Material and information flows are named after their activity. For 
example, a flow &om subactivity 46 is named 46A-Z. The intelpretation of an A-graph is 
helped by a thorough nzbal description. It also assumes that the observer knows the 
symbols and the basic rules for SDA. 

r---------., Graph frame 
, The observed border between the activity and its 
'1 surroundings. Acts as a frame III'Ound the ament 

'----------'- subactivity in the A-graph. 

• 
0 
D 
0 

Activities 
Resoun:es in production which are organized to obcain 
the given goals (man I machines). 

Description or the strudure or the flow 
PltysicDJ set: contains physical objects, the 6ow only 

mediates mareria1 objects. 

Message set: exclusively information that is essential 
to the processen (written/oral). 

c~ set: a flow that is composed of both 
information and material objects. 

FIOW!i 
Thick or lhin lines mark the flows in the activity. 

rL,rL, Material or ¢ lnformalioll-
~ composileflow, message/low 

Flpn 1. Symbols defined bJ A-graphs. 

Software tool for SDA 

GraphDoc is a tool for simplifying the mapping of the activity and keep it updated. The 
tool supports the method fully and keeps the graphs consistenL The tool also supports a 
method called ''1-grsphs" (information graphs). The software was developed in 1983 -
1985 on DOS-PC (N.N. 1989). 
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I Advanta~ I Drawbacks I 
Buy to breM down to CXllllplex aaivilia The arl(lbl em become Clllllfuliaa 11iD1:e die 
illlo-~ RJt.clivilca wjlhog •implicity aldie mcdJod iavira to "overdo" 
loliaa dllla IDd c:mtrol. iL 11 i• important to limit die IUk to dlole 

aaivilia wbic:h it il al iDiaat to IIIIIP· 

Gnpbic md verbel delcriplim, hierardliw Function~ IIDif fiOWI do not have G 

IIJIICIIUe. inmitive a~berina· 

Comp.ct IJ'OIIP al JYIIIboli. The mcdJod cloea not IUppOil time-reJ.aed 
iiiUel. 

Gnpbicl ue euy to lllldentmd, evea for The mcdJod illltt ~ wilh a JYilalll 
_.. tolhe melhod. develqlmem modeL 

Set--materialllld infCliDI&Iioo flow• in The Kilwme i• developed in a old JY11Cm 
die produclioo. enviromlaa (CXIIIIIJIIDdo.a). It cloea 

Adjll:cd mcdJodl that allow deqler 
11tt lllow apmt cr import al dllla. The 

mW.ylil aldie produdion me available 
anphics ue bit-I!Uip-OrieDied 

Software, lhat mppollldle melhod, il 
available. 

TIIIM 1. Tile foUowil&g advlllllagu and drawbaclc.r lsave bee11 obsuved wllellusillg SDA. 

CASE 1-GRAVURE PRINTING 

This company is a gravute printer JWOducing primarily magazines, with editions of~ 
than 100 000 copies. The IJJlOunt of incoming orders is good Printing forme manufac­
ture md printing is carried out 24 hours a day md binding for 16 hours a day. All 
depctments are in production six days a week. The reproduction work is dane by other 
external companies and is not included in this analysis. 

The incaming fihn is copied to OJIIIIIllC fi1m to facilitate readin& for the cylinder engrav­
ing. The film is fitted by hand on the reading drwn. The cylinder is engraved, washed, 
chromium plated, polished and proof-pinted before it is ready to be moved to lhe 
printing hall and fitted into lhe appropriate printing uniL After pinting. the folded sheets 
are rolled up on Prin1Rolls (Milll.ec Martini) before the bindery takes over. The bindery 
plans ill work independendy according to the nature of the produciB and how !bey are to 

be pllCClSSed. 

InfOI'IIUilion is tranmtitt.ed between personnel mainly verbally and via the work orders 
and reports. The order is passed from lhe salesmen to the order foremen. Work aupervi­
son take their work orders from the production control system 002000 (Grafi.Dua) and 
morning meetings are held with planners and order foremen. The work supecvisors then 
pass on lhe information to the operative personnel. Reporting back is done by the 
different work uniiB in the form of written shift reports, material reports and error reports 
which are then fed into the 002000. This provides the basis of the production follow-up. 
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Computer systems in tbe company 

Approximately three years 1130. the complllly invested in the GD2000 production tonlrOl 
system. This includes calculation, planning, storage and production follow-up IDII 
hmdles a large put of the information flow within the complllly. The Plmmina put of lhe 
system is not however 1l8ed to the full extent. The detailed planning is instead dooe in lhe 
Lotus 1-2-3 sofnvll'e. Only the utilisation of the pm11 is planned. It is possible to 
simulate the production in GD2000. Consideration is given to all the production stqes 
but not to the fact that lhe make-rudy time vll'ies depending on lhe ordar of lhe jobs. 
GD2000's simulation function is not used. Bll'-axle equipment exists but is not used. 

For the press there ll'e two systems, one press conlrol system whic:h pn~-sets ink, register 
and pans of the folding unit, records the errors whic:h have ll'isen in the press and c:ounts 
the total number of revolutions. The other system handles ink and register adjustments 
during prinDng and counts approved sheets before the folding uniL 

In the cylinder preparation, there is a system whic:h records the position and status of the 
cylinders. This system also conlrols the traverses which handle the movm, of lhe 
cylinders. The cylinder engraving has computer equipment which conlrols reading and 
engraving. 

In the bindery, there is a planning and production system which also ton1r0ls some of the 
machines. 

Problems in production 

Planning 

The pliDIIIing and simula!ion possibilities of the GD2000 ll'e not utilised. This depends 
on low motivation and a low level of knowledge among the personnel and onlhe fact that 
the lllllllllgement does not give priority to the use of the 002000. Since the system was 
purchased, the oompany has undergone large structural alterlllions and the management 
has been changed. Since the users do not have sufficient ttainirJa on the system, lhe 
information is not always fed in correctly. This in tum generates errors in later stqes. 

Re-planning in the production is the rule ralher than the exception. The planners do not 
have direct acceas to information about whic:h cylinders ll'e available and rudy for 
engravirJa. The delsys ll'e considerable if cylinders with the right circumference have not 
been prepared. Planners ll'e only available on the dayshift, which means that the detailed 
p1anning lllpidly becomes out of date. 

Printing forme manufac:turiDg 

The main problem in the production is that the printing cylinders must be remade in 
about 10% of the cases and ll'e thus not ready in time. 11lis, in oombinati.on with the fact 
that the ~ess material often is delayed, causes delays throughout the subsequent 
process. The remakes can be necessary for mechanical reasons but more often lhey 
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depend on errors in/inadequale control of the incoming repro-material and on errors 
arising internally when preparing the cylinders. 

Printing & Binding 

Because of delays in the cylinder preparlllion department, the presses and parts of the 
bindery are sometimes temporarily shut down. 

11le ~ess cBIUlOt run if no empty PrintRolls are available. Problems can arise when the 
bindery is closed if then: are unexpected production changes (thicker or multi-sheet 
products or overtime on the press). 

Reporting 

Many reports are in circulation, such as shift reports, error reports and m.achine reports. 
Because of complicated routines, these may give rise to both double and triple work. 
Error reports are incomplete, the errors are noted but not always their causes and effects. 
Bar-code equipment is available and ready to operate at the company, but it is not yet in 
use because it has not been given priority in the development of the company. 

Analysis I Case l 

PlannJng 

The planning is today only very general. In order to be able to plan/re-plan more 
accurately and in an optimal manner, lhe GD2000 should be used to the full ell.tent with 
lhe possibilities of simulation which exisL By placing similar jobs after each other, the 
make-ready timea in both the engraving shop and the press can be reduced. It is also 
desirable to be able directly to see which cylinders are available, and to be able to 
detennine whether the number of PrintRolls will be sufficient. If the GD2000 is used, lhe 
planning becomes automatic not only for the press but also for the other operations. If a 
person who understands GD2000 is available on all shifts, re-planning can take place in 
lhe best way (1 :$,F). 11le indices in the text refer to Table 2. 

Printing forme manufacturing 

A careful control of the incoming rep-o-material would be a great benefit since errors in 
lhe repro usually lead not only to one but to several cylinders having to be remade. It is 
1nJe that the ~epress functions are today debited for their errors, but the remakes lead to 
time delays and to other costs which are not debited such as re-planning and stand-still 
time in the press. (Such costs have however begun to be debited since the completion of 
this study.) 

A number of internal errors could be avoided if the engraving equipment hat better 
verifx:abon functions in order to discover incorrect settings (2:$,Q). 

421 



The llUlb:rill from prepress could be delivc:rM digitally and all impositions be stmed 
digitally toselher with the pre-seuinp. The engaving machine could then be lo.ted with 
thele data and errors dependins on filin. misfiuing. inccmect sortins and wrong pre­
setting be eliminated (3:$,Q,F). An additional effect is that Mea&eJ1itr COltS are reduced 
and that the costs of the film and engravins departments can be reduced (4:$). 

By inlroducins cylliv:ler history, recurrins individual cylinder errors can also simply be 
found and corrected (S:S,Q). 

Printing & BIDcllna 

With more efficicm1 pJannins, possibilities of simulation. and more PrintRolla in order to 
accwnu1ate sufficicm1 work. the resources of the press-room and bindery can be ll8ed 
more efficiently (6:$.F). 

It should be possible to pre-Ill just the viscosity of the ink for each job since the ink/ 
toluene ratio depends primarily on the paper. This would lellll to shorter make-ready 
times and rechwed waste (7:$,F). 

Reporting 

Reportins of both work carried out, errors and standstills could, in order to avoid double 
work and wrong entries, to a srearer extent use existing systems and the bar-codes to 
which GD2000 is adapted (8:$, W). The reportina from cylinder preparation could take 
place with bar-codes and/or via the system which handles the engravins or the cylinder 
handJin& system. Reportins from the press could take place via the preas control systems 
which record all standstills, the nwnber of printed sheets and the waste fipes. The 
reportins from the bindery could be done with the bar-code equipmenL The advantqe of 
usiJ18 these methods of reportins is that the production could be followed in real time. H 
real-time reportins is used together with the GD2000, the production can be optimised 
(9:$,Q,F). 

w 
$ Q WorK content/ F 

Profitability Quality environment Flexibility 

Planning 1 1 

Printing forme 2,3,4,S 2,3.S 2,3 

Printing 6,7 6,7 

Reporting 8,9 1!} 8 1!} 

Tabk 2. TIW toble slwws whidt subprocesses can be imprOIIell by illlegration. The 
criteria are prc{ilabifjty, qUIJlily, work contenllenvironment andjlexibifjty. TJtejigwu ill 
the table can be folllld as referencu in the text. 
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CASES l &: 3-NEWSPAPER PRODUCDON 

The mapping of the produdion at two SwediBh newspaper prinliDg bo111e1 is the buis of 
1hia JeCiion. Besides their own morning newspaper, bolh COD1pllllia print bolh other 
newsplpC!IS llld CCliiiJJlercial. products. The c:ampanies are ~by a relatively 
high resource utilisation llld vecy tipt time limits. Tbe study has been ClOIM:eDied only 
with the produdion of each compmy'a main product. A description of the activil:ies 
involved in newspaper production <:llll be found in 8ppflldix A. 

In order to ICbieve a aood overview of the puduclico IDd the facton which influence it, 
the whole p1annina llld production procedure has been followed. For rea10111 of IJIICC, 

bowev«, 1his report CODCel1trltes on the production from the finisbed oriainal fibn to 

loaded addressed bundles of newspapers. S:y~tema iutegrllion wilhin the prepnu area 
has been l1lllpped and anal:yled by one of our colleaguea (Nordqvist 1993). 

Newspapers in Sweden 

Moat of the moming newapape~~are distributed directly to the homes of subec:riben. 
Newspapers &om diffaau uew~p~Pm publishas are often distributed joiDdy and, in the 
COIIttllctl which regullle the distribution of the newspapen, my COIIlplllly who causes a 
delay may be obliged to pay vecy severe dunagea. The dilly newspapera WOik under a 
vecy severe time preaa. 

Flpn 2.. General ducriptior& of tlte most signifo:QIII global UfomttJiion mtd mtlleTilll 
flows in rteWsptlpU protbu:tion. 
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The newspapers have a relatively large munber of pages (32-64 pages ~ae common) and 
consist to 40% of advertisemenll. The proportion of newspapers able to print in four 
coloun is high. The colour potential is used primarily for advertisementa. The print 
quality of thcae advertisement pages is very important and often determines whether or 
not the pinti.ng is Bpp'OVed. 

Systems iD the companies 

The pwosophy wi1b regard to systems for monitoring lbe stocks differs between 1he two 
companies • far as the paper is concemed. In the one cue, all transactions ~ae recorded 
and the curren1 stock balances are obtained directly from a computerised system for 
pap« follow-up. In lbe other case. lbe stock routines are fully manual. It functions thanks 
to standardised pap« grades and low storage levels which ~ae taken stock of daily, papec 
being ordered 2-3 time&/week. The routines for other types of stocked articles are 
manual. 

The presses are equipped with systems for automatic pre-setting and conlrol of the 
parameters which inf1\lel¥:e the printing. The systems show a very high degree of 
automation within a limited area. The control systems used are not able automatically to 
store infonnation about what happens during the printing and the pouibilities of 
obtaining automatic production reports are limited. 

In the mailroom, the systems adopted by the two companies are very different. In the one 
case, there is a system for progriUIUiled bundle production. Th«eafter, all functions are 
manual. In the other case, insert equipment is U&ed. The stacker lines and bundle control 
~ae fully automa&ic while the control of the insa1inB machines is to a certain extent 
manual. A more extensive list of subsystems is }resented in appendix B. 

Problems iD production 

Connections to large-scale systems for automatic status follow-up and reporting baclc are 
lacking. Delays in receiving infonnation concerning hold-ups, cllqes, status and faulll 
in both the prepreu and adjacent departmenll makes the re-planning of the production 
difficulL 

Many reports are hand-written. The personnel responsible for the reporting are often key 
persons who do not have time to document what has happened until aft«wards. The 
reporting em be incorrect and the reports are often compiled manually after the produc­
tion is completed. 

The Jrimary problem in the plate-making seems to be the mixture of systems which are 
used in the prepreu departments. The pages are produced in a mixture of old and new 
systems which are not co-ordinated with the current organisation. Because of this, the 
page films supplied are not always complete. Page elements are included on several films 
of the same page or are lost completely. The consequences of this can be repeated 
copyings and errors which are not discovered until during the printing. 
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Flpn 3. Aclivily graplls ducribing the flows of mlllt:TitJJ 01ld in{Dmllllioft in tile 
postpreu OIWJ. Tile activities an: J. insoting, 2 semi·alllomoted moilroom cOftll'ol of 
tile prodiU:tioft Tllll, 3 • stocku lines, 4 • Nmdling of blllldles. 

Communication between mlilroom md pressroom is very important. Ceruin combina­
tiODB of newBpiPel' lhick:ness md bundle size can make it difficult for the mai1room to 
keep up md i1 may dws be necessary to reduce the rate of production m the printing 
press. Mailrooms with many manual operations or unreliable 111tcmation solutions are 
oftm personnel-intensive and/or vulnerable. The function of the nW1room is often 
dependent on a small number of penons who know sll the routines md understmd the 
production. During marmally controlled wned inserting, great demands are made on 
coordination between the inserts lllld the bundle production. 

Analysis I Case 1&3 

Auromatic data oollection can reduce the work load, inaease the speed md IICCUriiC)' of 
the reporting md make it easy to adapt the infonn8tion to the receiver. Production data 
which is oollected md pocessed can be used both as a basis both for decisions in 
c:annection with production disturbances llld as a basis for" production reports. 

Control routines to check whether the cmtlmt of each page film is complete lllld cmrect 
llhDuld be inl:roduced. This oontrol can be carried out either in cormection with the page­
making or in connection with the plate preparation. 

Mlilrooms tend to become costly either through high waste figures or through m 
elUallive staff if well functionin& teclmical solutions do not exisL 'The mli1rooms md 
their nspective c:onttol systems can gain a lot by BUtomation with regard to working 
environment. vulnerability md productivity. A rapid md well flmctionin& exchange of 
information between the mailroom md the pressroom is very important to reduce the risk 
of production disturbances md to reduce the amo1mt of waste. 
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CONCLUSIONS 

The rauliB presented heR are based upon lirerature studies, participation in c:onfrRnc:es, 
supplier conlaets, study visiiB and studies of the three graphic; arts companies described. 

Mmy suppliers em deliver communicable systems. The commualubWty lies in lhe fa:t 
that lhe systems use standard solutions with regard to netwodt and d•tabe-. MOlt of lhe 
large system suppliers em deliver systems based on standardised netwodt solutions, 
c::ornmunic::ation P"Otoc::ols and database interfa:es. 

Few system suppliers go outBide their traditional fields of technology. The total solutions 
which exist are in general rJpl and COIItly. The suppliers who deliver open systems 
leave lhe responsibility for the integration to olhers. 

Because of lhe limited time available, daily newspapers have a great need to be able 
quickly to tnmsfer production information between different depu1menta and to 
simplify IIJld imP"Ove their reporting. Information feed-back reJatins to lhe production 
makes possible decision-making based on the status in the whole establishment. The 
production em be optimised IIJld lhe estlblisbment of co-operation throughout the whole 
~ makes it possible to increase productivity. Mmual reporting often means that lhe 
infmmation is incomplete. Fully or partly automated feed-back reporting leads to a better 
wodting environment IIJld more reliable reports. The introduction of automatic:: reporting 
requires that lhe personnel must be motivated and trained. 

Computerisation tends to become m eod In Uselt. Simple solutions are overlooked in 
favour of complex ones which require c::ompurer support. Good mmual routines c::m be 
more efficient !han poorly c::ontputerised ones. The danaer with mmual routines and 
mmual control is that the function is dependent on a few individuals and !heir decisions 
and specialised knowledge. 

Integration of different systems should take place only when lhe subsystems function 
well in lhemselves. This is especially true of lhe gravure printing company where the 
cylinder preparation and mae-reedy require so much time. Everything nwst be done 
c::orrec::dy from lhe beginning to avoid lhe necessity for repealing my of lhese proc::eaa. 
For mmy c::ompanies, much em be gained by developing good mmuai routines and well 
fimc::tionins subsystems before different systems are c::ompureri.sed and subsequently 
integrated. 

Integation c::ould to a certain extent be included in lhe quality work (ISO 9000) llt.ned in 
mmy grSJirlc:: arts c::ontpanies in Europe, but it is above all a means of simplifyina the 
quality assurmc::e wodt especially with respect to reporting and planning. by takina 
infmmation direc::tly from the bar -code equipment and control systems in lhe production. 
Integration also reduc::es the number of sources of error. 

Integation is only a part of the improvement proc::ess in a company - orgmi.sation, 
quality and automation issues are other important c::ontponents. 
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DISCUSSION 

11le degree of openness and the UBe of standard platforms hss led 10 a situation of less 
vendor dependence in the lRJRSll area. Today it is possible 10 ccmbine equipment from 
diffeRilt vendors without any specially designed hardware or software. 'This new 
situation leeds to a less IIUIChine-oriented organisation. 11le new organisations are more 
know-how-based and the knowledge is build up within the organisation. Equipment can 
easily be changed from one day 10 another and the investments and costa of maintenance 
are much lower than they were during the machine-oriented pasL 11le change from a 
machine-orientated IOwuds a knowledge-based organisation in the prepess area is 
shown in figure 4. We believe that the trend in the press and postpreu area will be the 
I8IDI! in the future. There are some big differences between the preJKSS area and the area 
of more heavy production. In short are these differences: 
•11le costs and the share of hardware in systems are much lower in prepress. 
•11le lifetime of each installation is much shorter in prepress 
•11le nmnbe:r of installations worldwide is much higher in prepress 

Especially the second and third points might affect the developmenltowuds standard 
solutions and opemess in a negative way. Integrated productions systems are the systems 
of the future and sooner or later the opemess will be totally accepted by all vendors. 
Strlfqies and models conceming organisation, technology and information handling in 
the graphic arts industry will therefore become increasingly necessary. 

Today 

Machine = mainly mechanized 
equipmmt, with internal digital 
systems, trivial networking. 
high percentage hardware in 
systems. 

Tomorrow 

M = machines and 
highly PMS-integrated 
systems clusters, much soft­
and groupware. (PMS = 
Production Management 
Systems) 

Flpn 4. Clllmging ,._ trf!lfll from 111111:1tiM-oriellled w expel'tiu-oriented prodMction 
raowce.s. Prices cf mocltine.slsystems wiU be reiiJiwely lower. Tlw investments in 
perMJMel aNI. latow-how wiU incf't!IJSe rapidly. Expertise becomes a crilical re.sOIITce. 
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The IITrtiWS between the triollgles refer to the time nutM!dfor clumges. YetJTs IINier 
HMacltbteH refer to very long delivery times of big presses (lip to 2-3 yetJrs) Oltd montlts 
refer to NJmi/JllttJrdwar~ and systems.ln thefulur~ systems, the rlMlines Oltdfiutctions 
can be clumgea f!tlSily. Users prodiiC~ a part oftllis systems customising. (Based on a 
disciiSSion between Simo Karttunen and Jolum Stenberg at IITHIGT Stockholm, April 
1993.) 
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APPENDIX A 

Activities involved in newspaper production 

Newspaper production is a va-y complex chain of processes with a high degree of 
parallelism. Mltaial md infonnation flows between the newspaper publisher (llllllketins 
departments md editorial office) and the press room are similar from day to day md 
foUow a carefully established timetable. This timetable is based on facun in both 
distribution md production technology and includes va-y little slack time. This appcadix 
summarises the main features of the flows mapped at the two newspaper printers. 

The advertising depu1meu1 and the editorial office can, on the basis of the expected 
advenisemeul voliDile and the sales orders, detennine the fonnat (niDilba- of pases md 
colour c:onfiguration) and size of the edition of the produc:L A format c:atalogue describes 
which formats it is possible to prinL Parallel to the fonnat detenninalion, tbe sub&c:ription 
department up-dates ill records of subsc:riba-11 md orders from retailers. The information 
is thereafter lrlnlfened to the mailroom and is the basis for the production and address­
ing of the newspaper bundles. 

The DeW8pllpl!r publisher delivers page films to the prinlel". In the c:omplllies studied, 
pase f8Ciimile, digital file transfer and messenga- by c:ar have beat used. The page fihn 
c:ontaiJJs information about the product to which it is related, the JMI8e niii!Iba- and the 
ink. 

Du:rin& newspapec production, materials such u paper md printing ink have bigh volume 
values md the paper in particular can be regarded u a critical component. In tbe type of 
production IID8lysed, large quantities of paper of different grades md of different roll 
widths are c:onsumed. At both companies, the average stock levels are low md great 
demllllds are made on the correctness of tbe calculations of material requirement md 
material orders. 
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Preliminary infonnation about page number and colour configuration is sen1 to the plate­
making during the afternoon. In certain cases, changes can be made, prim.ruy with 
regard to the use of editorial colour. When the page film has been transfeaed to the 
printers, the plaie copying starts. 

PBBe film or finished plale are IICarmed to facilitaie the pre-setting of the ink. The 
finished plate is fetched by personnel from the pressroom. The personnel on the plate line 
manually report times, the number of plaies produced and any problems or remarb 
concerning the plate manufacture. 

When the fonnat of the newspaper has been determined, it is possible to plan the printing 
in detail. The fonnat determines the consumption of different roll widths of paper in the 
printing. Paper can be ordered from the stockroom and the webs can be JIRIHIIed. The 
control systems of the printing p-esses can be p-epared with reaard to those printing units 
which will be used and be prepared to read the pre-setting values from the plaies/page 
films IICarmed. The printers write manual shift and paper reel reports. 

The mailroom production is different at the two companies. In both cases, the bundles are 
made in a determined order and are directed to a pre-determined piKe. In one case, 
however, insert equipment is used while the flow and control in the second case become 
slightly more simple since the insert equipnent is not used in this case. The information 
about which bundles shall be made and the addressee of each bundle is dislribuled to the 
stacker lines before the production starts. The bundles p-oduced are addressed and are 
thereafter guided to the correct loading quay. Bundle addressing and control are done 
manually in me case while the functions in the other case have been automaled. 

The information flow in the mailroom is very extensive, especially in the case utilising 
insert equipment In the company of interest, an automated control system for the insert 
equipnent is lacking. This means that the personnel by the insert drum are always in 
contact with a co-ordinator in order to co-ordinate insert products to specific bundles. 
The rate of the printing press must also in certain cases be adapted to conform to this 
insert equipment From the mailroom, production disturbances, starting and finishing 
times and departure times for different vans are reported manually. 
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APPENDIX& 

Samples rA subsystems 

Semi-automatic 

Mmual. 

Off-line 

Mmual 

Manual 

Semi-automatic 

Computerised 

Manual 

Mmual 

Manual 

Semi-automated 

Mmual. 

Programmable 

Progranunable 

Automatic 

Semi-automatic 

Manual 

Sani-autmnalic 

Manual 

Off-line &: on-line 

Manual 

Manual 

Semi-automatic 

Computerised 

Mmual. 

Mmual. 

Mmual. 

Mmual. 

Programmable 

Mmual. 

Manual 

Semi-automatic 

MIIJUial 

Sturtplu ofHIIIlon: Allen Bradley, ABB, Data Gent!ral, Data 0,. Dent!%, EAE, Ferag, 
HeU,/DAB-WliiNIC, PressTrOflic. 
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