JDF Specification

Release 1.2







JDF Specification Release 1.2

Legal Notice

Use of this document is subject to the following conditions which are deemed accepted by any person or entity
making use hereof.

Copyright Notice

Copyright © 2000-2004, International Cooperation for the Integration of Processes in Prepress, Press and Postpress
(CIP4) with registered office in Zurich, Switzerland. All Rights Reserved. CIP4 hereby grants to any person or entity
obtaining a copy of the Specification and associated documentation files (the "Specification") a perpetual, worldwide,
non-exclusive, fully paid-up, royalty-free copyright license to use, copy, publish, distribute, publicly display, publicly
perform, and/or sublicense the Specification in whole or in part verbatim and without modification, unless otherwise
expressly permitted by CIP4, subject to the following conditions. This legal notice must be included in all copies con-
taining the whole or substantial portions of the Specification. Copies of excerpts of the Specification which do not
exceed five (5) pages must include the following short form Copyright Notice: Copyright © 2000-2004, International
Cooperation for the Integration of Processes in Prepress, Press and Postpress (CIP4) with registered office in Zurich,
Switzerland.

Trademarks and Tradenames

International Cooperation for the Integration of Processes in Prepress, Press and Postpress, CIP4, Job Description
Format, JDF and the CIP4 logo are trademarks of CIP4. Rather than put a trademark symbol in every occurrence of
other trademarked names, we state that we are using the names only in an editorial fashion, and to the benefit of the
trademark owner, with no intention of infringement of the trademark.

Except as contained in this legal notice or as allowed by membership in CIP4, the name of CIP4 must not be used in
advertising or otherwise to promote the use or other dealings in this Specification without prior written authorization
from CIP4.

Waiver of Liability

The JDF Specification is provided as is, without warranty of any kind, express, implied, or otherwise,
including but not limited to the warranties of merchantability, fitness for a particular purpose and
noninfringement. In no event will CIP4 be liable for any claim, damages or other liability, whether in an action
of contract, tort or otherwise, arising from, out of, or in connection with the JDF Specification or the use or
other dealings in the JDF Specification.

Legal Notice i



Legal Notice

Legal Notice



JDF Specification Release 1.2

Table of Contents

Front Matter

Legal Notice. . . ... ... i i i it e st taa s nann e annnnns i
TableofContents . ............ i i e i aaaannns iii
Listof Figures. . ... .o ettt e s XxVii
Chapter1iIntroduction............ ... .. .. . i iiiiiinnnn. 1
1.1 Backgroundon JDF . ............ . e i s 1
1.2 Document References ............ ..ttt ienannnnnns 1
1.3 Conventions Used in This Specification ............................... 2
1.3 TeXt SHYIES e e e e e e e e e e e e e 2
1.3.2 XPath Notation Used in this Specification..................ciiiiiiiiii 3
1.3.3 Call-OULS ...t et e et e e e e e e e e e e e e e e e e e e e e aaaannna 3
1.3.4 Specification of Cardinality............oooiiiiiiiiii s 4
1.4 Glossaryof Terminology . ............. ittt eeenannnnnns 4
1.4.1 Conformance TermMiNOIOGY ........ccuuuiiiiiiiiiiii e 7
1.4.2 Conformance Requirements for JDF Entities ... 7
1.4.2.1 Conformance Requirements for Support of Attributes and Attribute Values..................... 7
1.4.2.2 Conformance Requirements for Support of Elements...........ccccceceviininiininniniinienicnnne 8
1.4.2.3 Conformance Requirements for Support of Processes ..........ccceeveeeiienieeiiienieniieiesieenee. 8
1.4.2.4 Conformance Requirements for Support of Combined Processes...........ccceeveeveereennnennnen. 9
1.4.3 Conformance to SettingSPOIICY .........coooiiiiiiiiii e 9
1.5Data Structures ..........c. i i it e e 9
1B UNItS ... e 11
Chapter2 Overviewof JDF . .......... . . i 13
21 System Components ..........c..iiiiiiii i i it e 13
P20 I BN To o T @70 o oo 1= o | € 13
2.1.1.1 JODS AN NOAES ...cuvvieeiiiieeiieeciie ettt ettt e e et e e st eessbee e aseeesaeeessseeensseesnseeessseeenns 13
2.1 1.2 ELBIMENES. ....uiieciiiieeiie ettt ettt e et e e et e e et e e etaeeeatseessbaeesasaeessseeessseeesaseeenseeensseeanns 13
201,13 ATTIDULES .oouevieiieeiiieiiecite ettt ettt et e e e et e teeeateesbeeesbeessaeesbeesseessseensaessseenseessseensaensseans 13
2.1. 1.4 ReIAtIONSIIPS .. .viiieiiieeiie ettt ettt et e e st eestaeeeeaeeessaeeessseeensaeessseeensseennns 13
2.1 1.5 LINKS 1ttt et e e et e e et e e e ettt e e tbe e e abaeetbeeetbaeeaaeeenneeeearaeanns 14
2.1.2 Workflow Component ROIES ........ccooiiiiiiiii e 14
2.1.2.1 MACKINES ..cuvieiiieiieeiiteeite ettt et ettt et e et e et esaaeensaesabeesseessaeensaesnseenseensneensaensaeans 14
2.1.2.2 DIBVICES. ..eeeuteeeiiie ettt e ettt e e e et e e steeesete e e taeeetteeeataeeensaeeasseeennseeennbeeentbeeeseeeeaneeenneeeanseeenns 14
2123 AENLS et e et e e e e e e e e bt e e e e ettt ee e e tteeeeanbeeeeennraeeeennn 14
2.1.2.4 CONIOIIETS ...oiiieieiiieiiieeie ettt ettt ettt ettt e et e et ae et e esbeessseenseeeaaeenseessnesnsaensnaans 15

Table of Contents iii



Table of Contents

2.1.2.5 Management Information Systems—MIS .........cccooiiiiiiiriiiiieeeeee e 15
2.1.2.6 SyStem INTETACTION ...eccuviieiiiiieciieecieeeciee ettt et e et e e sveeesaaeeesareeesaeeessaeeesneeenseeesnseennns 16
2.2 JDFWorkflow .......... ittt e e e 16
2.2, JOD SHUCIUIE.....eeeeeeeeeeeeeeeee et e e 17
2.3 Hierarchical Tree Structure and Networks inJDF ....................... 19
24 Roleof Messagingin JDF . ...... ... .. i i e 20
2.5 Coordinate Systems inJDF ......... ... ... ... . . . i i 21
P2 W0t B 1 1o o [T { o o 1R 21
2.5.2 How and Where Coordinates and Transformations Are Used/Defined in JDF .... 22
2.5.3 Coordinate Systems of Resources and Processes.............ooovvvvvveeciiiiieeieeeeneeen.. 23
2.5.3.1 Coordinate Systems of Combined ProCesSes........cceeviruierieriieriienieeiieeie e 23
2.5.3.2 Coordinate System TranSformations ...........c.cccvveecuierieeiieenieniieeriie e esieeeve e e sneeseeseneens 23
2.5.4 Product Example: Simple BroChure .......... ..o 25
2.5.5 GENEIal RUIES ......coeiiiiieiieeee ettt e e e e e e e e e e e 30
2.5.6 Homogeneous Coordinates ............coocuiiiiiiiiiiiiiiieieeeeeee e 30
Chapter 3 Structure of JDF NodesandJobs .................... 33
B UDF NOAES ...t et 35
3.1.1 Generic Contents of JDF Elements ..........cccuuuiiiiiiiiiiiiieee 35
3.1.2 JDF Node Attributes and Elements. ... 37
3.1.2.1 CommoOn NOAE TYPES ..c.veruviruiiiiriiiniiiieiitenieeeet ettt ettt ettt sttt saeenesaeens 42
3.1.3 Product INtENt NOUES ..o 43
3.1.4 Process Group NOGES.........coooiiiiiieieeeeee et e e e e e e e e e ae e 43
3.1.4.1 Use of the Types attribute in ProcessGroup nodes............cccveeeveeeeieeenieeeeieeeieesvee e 44
3.1.4.2 Use of the NamedFeatures attribute in Product and ProcessGroup nodes..........c.....c...... 44
3.1.4.3 ResourceLink Structure in ProcessGroup nodes ...........cccvevveeviierieeieenienieeeeeee e 45
3.1.5 Combined Process NOAES ..........ccooiiiiiiiiiiiieeeeeeeeeee e 46
3.1.5.1 Combined Process Nodes with Multiple Processes of the Same Type........c.ccccveeveenneenee. 46
3.1.5.2 Examples of Combined Process NOAES ..........cceciieeiiiiiiiieiiieeciee e 47
3.1.6 ProCeSS NOUES. ......uieiiiiiiieee et e e e e e e e e ettt e e e e e e e eaeaaaes 47
3.2 ANncestorPool . ... . e 48
3.3 Customer Information in Customerinfo ............................... 49
3.4 Node InformationinNodelnfo .............. ... . i, 51
3.5 StatusPoOl . ... i 52
3B RESOUICES . ... ittt it ittt 53
3.6.1 RESOUICE ClaSSES.....ceiiiiiiiiiieii ittt e e e e e e e e e e e e e e e e e s e ee e 56
3.6.1.1 Parameter RESOUICES .....cccuuiiiiiiiiiiieiiie ettt ettt ettt et e et e st e s e e sabeeeaes 56
3.6.1.2 INtENt RESOUICES. .. .eeiuuiieiiiieeiieeeiee et eetee et e ettt e et e e st e e sabee e sbaeesaeeensaeeensreessseeennseeennses 57
3.6.1.3 Implementation RESOUICES........ccccuiieiiieeiiieciie ettt eee e aee e ee e 57
3.6.1.4 Physical Resources (Consumable, Quantity, Handling)............ccccccveevieniiniienieniienne, 57

iv Table of Contents



JDF Specification Release 1.2

3.6.1.5 PIaceHOIder RESOUICES .......ccuvieiiiiieeiieiieeiie et eette et etee ettt eeteeteesaaeesbeesaaesnsaeseeenseennes 59
3.6.2 Position of Resources within JDF NOdES...........oooiiiiiiiiiie 59
3.6.3 PIPE RESOUICES.......ooiiiiiiiiiiei ettt 59
3.6.4 ResourceUpdate EIements............oooviiiiiiiiiiiiiiee e 59
3. 7TResource Links ......... ... i i i i 61
3.7.1 Links to Parameter RESOUICES..........coooiiiiiiiiiiciiie e 66
3.7.2 Links to Implementation RESOUICES...........uuuiiiiiiii e 66
3.7.3 Links to Physical RESOUICES ..........cccoiiiiiiiiee e 67
3.7.4 Links to PlaceHolder RESOUICES............uuuuiiiiiiieiiieeeee et 68
3.7.5 Links 10 INtENt RESOUICES .......coiiiii e 68
3.7.6 Inter-Resource Linking Using ResourceRef.............ccccoiiiiiiiiiiiiiiieen 68
3.7.6.1 Status of Resources That Contain rRef References...........ccoecueevieniiiiiieniieniieniecicee 70
3.7.6.2 Alignment of ResourceLink and ResourceRef .............ccooeiieiiiiiiiniiiciiiicceceeeeee 70
3.8 Subsets of Resources ............ .ottty 71
3.8.1 RESOUICE AMOUNT ....eeiiiiiiiie e e e e e e e e e e e e e e e e e e eaeaeees 71
3.8.1.1 Evaluating and Updating Amount related attributes in a Device ........cccccoceeveeicniinennens 71
3.8.1.2 Specifying Amount for a partially completed process.........coceevveerieecieenieesieenieeieeieene 72
3.8.2 Description of Partitionable RESOUICES...........ccceeiiiiiiiiiiiiiiieee e 74
3.8.2.1 Amount in Partitionable RESOUICES ..........cccueeiiiiiiiiiiiiiiieiiee e 75
3.8.2.2 Relating PartIDKeys and Partitions ............cceecveriieiiienieeiiienieeie et ere e eeee e 75
3.8.2.2.1 INCOMPIELE PATLILIONS ....vvereveeieiieriiesiieieeie et et ete e et e seeeseestaeseaesseessaeseesseesseensesssesssesseenseessnens 76
3.8.2.2.2 Multiple Keys per Partitioned Leaf or NOAE .......ccccceeviievierieiienieiieieeie et 76
3.8.2.2.3 Degenerate PArtitiONS ........c.ccceivvirieiieiiesieseesieesteesteeteesseesseessesssesssesssesssesssesssessesssessessssssseessenns 76
3.8.2.3 Partitioning of Resource sub-Elements..............cccueiviiiiiieiiiiniieiieciecieeee e 77
3.8.2.4 Additional Attributes for use with partitioned Resources ...........ccceevveevvieeriiencieencneeennne, 78
3.8.2.5 Options in Intent RESOUICES .......cceeviiriiriiiiiiiiiieerteree ettt 84
3.8.2.6 Locations of Physical RESOUICES .......c.cccueiriiiiiieiiieiieciieeiteee et 84
3.8.3 Linking to Subsets Of RESOUICES ..........covviiiiiiiiiiiiiieee e 85
3.8.3.1 Handling Amount in a ResourceLink to a Partitioned Resource...........ccccceveeveuveennnennne. 85
3.8.3.2 Implicit and Explicit PartUsage in Partitioned Resources...........cccecvveevvieecieencieenneeennne. 85
3.8.3.3 Referencing Partitioned Resources from Nodes That Allow Multiple ResourceLinks.... 86
3.8.4 Splitting and CombinNiNg RESOUICES..........uuuuiiiiieeiiiieeee e 87
39 AUdItPOOl . ... e e 88
3.9.1 AUdit EIBMENTS ... 91
3.9.1.1T PTrOCESSRUIN......uiiiiiiiiiiie ettt ettt e e e et e e e e ttae e e e estaeeeesnaseeeeenssseaeeessseeeannns 91
3.9, 1.2 NOTTICAION 1.ttt e e e st e e st e e sbee e ebeeenebeesnsaeessseeesnseeeenseeennses 92
3.9.1.2.1 NOtificatioNDELAILS .....cccviiiiiieiiiciie ettt ettt esb e e s be e e abeeebe e teeestaeessaeeseneas 93
3.9.1.3 PRASETIMC....c.uviiiiiieeiiie ettt ettt e ettt e et e et e e s taeesatbeeesbaeesasaaenssaeensseesnsseesnsaeesnseeennnes 93
3.9.1.4 RESOUICEAUMIL ..c.eveentieiieeiieeiee ettt ettt et ettt e st e bt e st e enteesaeeenbeensaeenseenseennns 94
3.9.1.4.1 Logging Machine Data by Using the ResourceAUdit .........ccceeviiiriieriiieniiierieeciee e 95
3.9.1.4.2 Logging Changes in Product Descriptions by Using the ResourceAudit ..........ccccovereriencncnen. 96
R B I O (< 1157« USRS 96
3.9.1.0 DRLELEA ...t ettt e eenbeeteeenteenseennes 97

Table of Contents v



Table of Contents

3.9 1.7 MOGIIEA......eenieneiee ettt st be ettt ettt et et e ne e 97
3.9, 1.8 SPAWNEA.....eiiiiieiiie ettt e et e e et e e et e e et e e nb e e e tbaeerbaeeataeenaeeenreeennnes 97
3.9 1.0 MIZRA ...ttt ettt et et ettt et e bt tb e e be e aeeenbe e taeenteenbeennes 98
3,10 JDF Extensibility .. ........ ... i e 98
3.10.1 Namespaces iN XML ... e e e e e e e e e 98
3.10.1.1 JDF NAMESPACE ...eeeuvieeneiieeiiieeiieeeeieeesieeesteeeseteesssaeessseeasssaesssseeensseesssesssseessssesssssessnsses 99
3.10.1.2 JDF EXtension NAMESPACE ......cceeruerrerueerierienienientenieeteestesseesesieensessesseensesssesueensessnens 99
3.10.2 Extending ProCess TYPES .....cooiiiiiiiiiiti et 99
3.10.3 Extending EXisting RESOUICES .........ccccuuiiiiiiiiiiiiieieeee e 100
3.10.4 Extending NMTOKEN LiStS......cccoiiiiieeeeeeeeee e 100
3.10.5 Creating New RESOUIMCES .........oooiiiiii e 100
3.10.6 Future JDF EXIENSIONS ... 100
3.10.7 Maintaining EXIENSIONS ......ccoiiiiie e e 101
3.10.8 Processing UnKnNOwn EXIENSIONS...........uuuiiiiiiiiiiiiiiiiieeee e 101
3.10.9 Derivation of Types in XMLSchema...............ooiiiiii 101
AT JDF Versioning ........oiuiiiiiiii ittt ittt 101
3.11.1 JDF Versioning ReqUIremMents ...........ccccuuiiiiiiiiiiiiieeieieee e 101
3.11.2 JDF Version Definition .........coooiiiiiiiie e 102
3.11.3 JDF Version POlCIES .....ccccoi ittt e e e e e e 102
3.11.3.1 JDF Specification Version POLICIES .........ccceeruiiiiiiiiiiiiiiieieeeie et 102
3.11.3.2 JDF Schema Version POIICIES ........cccueiiiiiiiiiiieiieciteiece et 102
3.11.3.3 JDF Application Version POLICIES. ........ccoccieriiiiieiiieiieeie ettt 103
3.11.3.3.1 JDF Agent Version POLICIES .........ccccerieriieiiriiieiiete e sreeteeaestesseesseesteesseesseesseessaensesssesssennses 103
3.11.3.3.2 JDF Device/Controller Version POLICIES ........cccceeieriiiriieiieeiieiirieneesee st seeseeseeesieeseeseennes 103
Chapter 4 Life Cycleof JDF ............ .. i, 105
4.1 Creation and Modification ............... ... i 105
4.1.1 Product Intent CONSIIUCES .......ooeviiiiiiiiiiiee s 105
4.1.1.1 Representation of Product INTENt ...........cecviieiiiieiiieciecceecee e 106
4.1.1.2 Representation of Product Binding............ccceeiiiiiiiiiiiiiieeeee e 106
4.1.2 Defining Business Objects Using Intent Resources..........cccccovveeeeeeiiiiiiieeeiiinnnn, 106
4.1.3 Specification of Delivery of ENd Products ..o 108
4.1.4 Specification of Process Specifics for Product Intent Nodes ..............cccccoeee. 108
42ProcessRouting ........... i e e 109
4.2.1 Determining Executable NOAES ............ooiiiiiiiiiii e, 110
4.2.2 Distributing Processing to Work Centers or DeviCes ........cccceevveeeieiiiiiiiieeeeeinnn, 110
4.2.3 Device / Controller SelecCtion.......... ... 111
43 ExecutionModel .......... ... i e 111
4.3.1 SErial PrOCESSING ...ueeteiiiiiiiiiiiiai ettt e e e e e e e e e e 111
4.3.2 Partial Processing of Nodes with Partitioned Resources..............cccooveeviiiiinnnne. 112
4.3.3 Overlapping Processing UsinNg PipesS........ccooooiiiiiiiiiiiiiiciee e 114

Vi Table of Contents



JDF Specification Release 1.2

4.3.3.1 Pipes of Partitionable RESOUICES.........c.cceriiiiiiiiiiiieeiieeeiie e 116
4.3.3.2 DYNAMIC PIPES ..eiiiiiiiiiiieiie ettt ettt e e eae e et eessbeeeaaeeessaeesnaaeennneens 116
4.3.3.3 Comparison of Non-Dynamic and Dynamic Pipes...........ccccevvieciieniiniienieniieieeieeen. 117
4.3.4 Parallel ProCeSSING .......cccciiiiiiieiieiieee e ettt e e s e e e e e e e e e e e eeeeennnennnee 117
4.3.5 terative ProCESSING ......oouiiiiiiiiiiieeee ettt 117
4.3.5.1 Informal [terative ProCESSING . ......cevuuiiiiiiieeiiieiieeie ettt sttt sttt e 118
4.3.5.2 Formal Iterative PrOCESSING ......cc.ceviiiiieiiiieiieiieeie ettt ettt siee e eneeas 118
4.3.6 Approval, Quality Control, and Verification .............ccccccciiiiiiiiiiiiiiii 118
44 Spawningand Merging . . . ...ttt s 118
4.4.1 Case 1: Standard Spawning and Merging .............cooouvuuiuiiiieeieeeeeeeeeeeeeeeeeeeennnnns 120
4.4.2 Case 2: Spawning and Merging with Resource Copying...........ccoeiiiiciiiiiinnnnnn. 121
4.4.2.1 Spawning of Resources with Inter-Resource Links ........c.cccceeviiniininiinininiineincnens 121
4.4.3 Case 3: Parallel Spawning and Merging of Partitioned Resources ................... 122
4.4.4 Case 4: Nested Spawning and Merging in Reverse Sequence...............cc........ 122
4.4.5 Case 5: Spawning and Merging of Independent Jobs ..............ccccooiiiiiiiiiiinn, 123
4.4.6 Case 6: Simultaneous Spawning and Merging of Multiple Nodes ..................... 125
45Nodeand ResourceIDs . .........c.ciiiiiii i iiiiinn e 125
46 ErrorHandling .............0 it e s 126
4.6.1 Classification of Notifications ... 126
4.6.2 EVENt DESCIIPON ...ttt e e e e 126
4.6.3 Error Logging in the JDF File ... 126
4.6.4 Error Handling via Messaging (JMF) ..., 126
47 TestRUNNING .. ...ttt i i ittt e e nnnnns 126
4.7.1 Resource Status During Testrun..........cccoeeiii i, 127
4.8 Capability and Constraint Definitions . ................... .. ... ... ..., 127
Chapter 5 JDF Messaging with the Job Messaging Format....... 129
BAJMF ROOt ... . i e e e 129
5.2JMF SemantiCs ...... ...t i i e 131
5.2. 1 Message FamMIlieS........oouuuiiiiiiiiie e 131
I B B 1 1S o RSP URTRUSRRRRNt 132
5.2.1.2 RESPOMSE ..eeeeneiiieeeiiiieeeeitteeeestteeeesiteeeeeeataeeesanateeeeaansaeaesassseeesennsseaeeassaeesannsseaesanssseesannns 133
5.2, 1.3 SIZNAL ittt sttt st sae e 134
5.2. 1.4 COMMEANG....ccouiiiiiiieiiiie ettt et et e et e e s teeesteeesabeeesseeensaeeansaeeanseeennseeensseeenns 136
5.2.1.5 ACKNOWICAZE ..ottt e e st e e ae e e taeeesaeeensaeesnsaeensseeenns 137
5.2.2 JMF HandShaKing .....ccoouiiiiiiiii et 138
5.2.2.1 Single Query/Command Response CommuniCation ............cceeecveeeeveeesveeesveessreeesinneenns 138
5.2.2.2 SIZNAL ..ottt et et e et e abe e bt e e sbe e beeenteenbeennaeenteas 138
5.2.2.3 Persistent ChannelS .........cccocoiiiiiieeiieiieeie ettt ettt et b e et ssae b e ssseensaes 138
5.3JMF Messaging Levels ...........cciiiiiiiii ittt 140

Table of Contents Vii



Table of Contents

54 Errorand Event Messages .. ........c.cciiiiiiiinnnnnnnnnnnnaaaeens 140
5.4.1 Pure EVeNnt MESSAQES.......cooiiiiiiiiiiiei et 141
5.5Standard Messages ..........c.iuiiiiiiii it e 141
5.5.1 Controller Registration and Communication Messages..............ccccecviiiiivinnnnne. 142
5.5 1T EVENLS .ttt ettt et et nae et s 142
5.5.1.2 KNOWNCONIIOIIETS . .....uiiiiiiieeiiieciieceiee et ee ettt e e et e e ave e e seaeeetaeessaeesaseaesssaeessseeenns 144
5.5.1.3 KNOWNIDEFSEIVICES ....eetiiuiiiiiiieiiiiitesieeiie sttt sttt ettt ettt ettt st sbeeste e 146
5.5.1.4 KNOWNMESSAZES ...ccuviiiiiiiiiiiiiiiieeite ettt ettt ettt st e sbt e et e bt esateesbeeeabeenbeesaneas 146
5.5.1.5 REPEAIIMESSAZES .....eeiuiiieiiiiieiiie ettt ettt ettt ettt ettt e s e et e e it e e e bbeesbbeesbbeesabeeesabeeeane 147
5.5.1.6 StopPersistentChannel ............cceeiiiiiiiiiini e 148
5.5.2 Device/Operator Status and Job Progress Messages.........cccccvceeeeeeeeeeeeeeeeeneenne, 149
5.5.2.1 FIUSHRESOUICTES ....cveeviiniiriieiieieeitesieete ettt sttt ettt st sttt ae e 150
5.5 2.2 NEWIDF ...ttt ettt ettt ettt st a e et eae e 150
5.5.2.3 NOAEINTO ...viiiiiiieiie ettt e e e et e e et e e e s abee e abeeesaeessseesnsaeessseeanns 152
5.5.2.4 OCCUPALION ...ttt eieeiie et e eite et e et e et e estteeebe e teeease e seeesseeseesaseenseessseenseesnsaenseanssennseas 154
5.5.2.5 RESOUICE. ...ttt ettt et ettt et st e bt e e st e nbeesabeesbeesbeeeateas 155
5.5.2.6 RESOUICEPUIL .....couiiiiiiii ettt e et e et e e e re e e sbaeessvee e 160
5.5.2.7 SHULAOWI ...ttt sttt ettt et sttt st sae et et e b enee 162
55208 SHATUS ..ttt et ettt e h e et e bt s ab e e b e e b e nbeeeateas 162
5.5.2.9 TTACK .ttt ettt e et e e et e e st e e e et e e e abe e e tbeeetaeeeraeeenbaeennraeanns 168
5.5.2.10 WAKEUD .ttt ettt ettt ettt ettt et e e te et eeabeeseesabeensteesbeenseesnseenseesnseenseas 169
B5.5.3 PIP€ CONIOl ...ttt a e e 170
5.5.3. 1 PIPECIOSE ...ttt ettt ettt ettt ettt e et et e st e e st e eabe e sbeenbeesteenbeeenaeenteas 170
5.5.3. 2 PIPEPUIL....ciii ettt 170
5.5.3.3 PIPEPUSI. ...t aeas 172
5.5.34 PIPEPAUSE ...ttt ettt e et e ntteenbeeeaaeenneas 173
5.6 QUEUE SUPPOIt ... . e e e e 173
5.6.1 Queue Entry ID Generation ...........cccoiiiiiiiiiiiiieieeee e 173
5.6.2 Use of QueueFilter in Queue Entry Handling commands.............cccccccivvvinneee. 173
5.6.3 Queue Entry Handling Commands .............uuueiiiiiiiiiiiiieiieeee e 174
5.6.3.1 ADBOTtQUEUCENIIY ..cu.eiiiiiiiiiiiiee ettt ettt ettt et e e eateas 176
5.6.3.2 HOIAQUEUEENLIY ...couiiiiiiiiieieeiie ettt ettt ettt e be e e ensaeenneas 176
5.6.3.3 ReMOVEQUEUCENLIY .....oiiiiiiiiiieeieece ettt et esaae e saee e 177
5.6.3.4 ReqUeStQUEUECENIIY .....coiiiiiiiiiiiie ettt ettt e e e 177
5.6.3.5 ResubmMitQUEUECENLIY ......ccuiiiiiiiiiieiieiie ettt ettt ettt e eenbeesaaeeaneas 178
5.6.3.6 ReSUMEQUEUEENIIY .....cooiiiiiiiieiiie ettt et e e e et e e snbeeeseneeenes 178
5.6.3.7 ReturnQUEUEENLIY .....eeiiiiiiiiiiee ettt e 178
5.6.3.8 SetQUEUCENIIYPOSItION ......eiiiiiiiieciieiieeie ettt et eaneas 179
5.6.3.9 SetQUEUCENIIYPIIOTILY ..ccuviiiiiieeiieeeie ettt et e et e e et e e snbeeesnseeenes 180
5.6.3.10 SUbMItQUEUCENLIY .....coviiiiiiiiiiiiiiic et 180
5.6.3.11 SuspendQUEUECENLIY ......cc.eiiiiiiiiiiieiiecie ettt ettt et et e e teeeaneas 182
5.6.4 Global Queue Handling..........ccooiiiiiiiiieeccce e 182
5.6.4.1 CIOSCQUEUE ......eoeuiieiieeiieiie et eeite ettt te et e et e et e esteeeabe e seeesbeenseesabeenseessseenseesnseenseessseenseas 183
5.6.4.2 FIUSNQUEUE ......ooiieiiiiieie ettt ettt ettt e st e b et e st e beeneesseenseeneenneenes 184

viii Table of Contents



JDF Specification Release 1.2

5.6.4.3 HOIAQUEUE ......oeiiiiiieiiee ettt ettt e et e e et e e eateeeetaeeeeaaeeeteeeensaeesnneeenns 185
5.6.4.4 OPENQUEUE .....eeieeeiiiieeeeiitie e ettt e e ettt e e e ettt e e e estaeeeesatteeeessbeeesesseeeeaansseaeesnssseeessnssaeennnns 185
5.6.4.5 QUEUEENLIYSTALUS ...oouiiiiiiiiiiiieee e ettt et et e e 185
5.60.4.6 QUEUESTATUS .....oeiiiiiiiie et eeee e et e ettt e e et e e e et e e e e eabaeeeeeataeeeeaasaeeeenasseeeeesreeeeannes 185
5.6.4.7 RESUMEQUEUE ......oviiiiiiieeiiiiiiiee e e ettt e e e e e et e e e e e e e e e tbaaeeeeaeeeesaassraaeeeaeeeeennsaeneess 186
5.6.4.8 SUDMISSIONMELNOMAS ......ccuviiiiiiiiiciie et et e e e e ebee e eeaee e 186
5.6.5 Queue-Handling Elements............oooiiiiiiieee e 187
5.7Extending Messages ............ouuuiiiiiiiiinnni i 190
5.7.1 raTrack SUPPOI .......eeei it a e e e e e 190
Chapter 6 Processes ...........ciiiiiiiinrnnnnnrnnnnnrnnns 191
6.1ProcessTemplate ............c.. ittt ieann i eannneens 191
6.2 General ProCesses . ..........iiiiiiininnnns e tenaanaaaaaaaaaas 191
I N o o] (o ) V2= | RSOOSR 191
B.2.2 BUFFEE ... —————————— 192
B.2.3 COMDINE... ..ot e e e e e e e e e e e e e e aaaeeaes 192
B.2.4 D IIVETY ...ttt e e e e e e e e e e e e e 193
6.2.5 ManUAILADOr ........ oo 193
B.2.6 OFAEIING ....coiieieeeiieeee et e e e e e e e e e e e e e e e e e e e aaaaaaaaes 193
G A == Tl (1o Vo RSP 194
6.2.8 QUAIITYCONIIOL ... 194
6.2.9 ResoUrceDefiNItION........ccoiii i 194
B.2.10 SPIIL ...t e e e e e e e e e 194
B.2. 11 VerifiCation ...........oiiiii e eaan 195
6.3 Product Intent Descriptions . ........ ... ... . . . i it i 195
6.4 Prepress ProCessSes . ........iiiiiinn it ienn s teana e eaaaa e ananaean 196
6.4.1 ASSEtLISICreation.........ccooi i 196
(SR 397 @701 (o] 0o ] ¢ {=Tex 1 o] o F PSPPSR URRPRPRIR 197
6.4.3 ColorSPaCECONVEISION ...ttt et e e e e e aaaaeaes 197
(0 3 0o 4] = [ (7] oY/ 1 Vo USSP 198
6.4.5 ContoneCalibration .............coooiiiiii e 198
6.4.6 DBDocTemplateLayOut...........ooouuiiiiiiiiii e 199
6.4.7 DBTemplateMerging .....cccoooe i a e 199
6.4.8 DIgItalDEIIVEIY ... 199
6.4.9 FilMTOPIAtECOPYING. .. ettt e e e e e e e e 200
6.4.10 FOrmMatCONVEISION ........ciiiiiiiiiei et e e e e aaaeeaes 200
6.4.11 ImageReplacement...... ..o 200
6.4.12 IMAagEeSEHING......oeiiiiiiiiiie e 201
B.4.13 IMPOSITION. ... ittt ettt e e e e et e e e e e e esaae e e e eeeeees 201
6.4.14 INKZoNeCalCUulation ............ccooiiiiiiii e 202

Table of Contents ix



Table of Contents

B.4.15 INTEIPIEting .....e e 203
6.4.16 LayoutElementProduction.............ccociiiiiiiiiiieee 203
6.4.17 LayoutPreparation.......... .ot e e e e e e eeeees 204
6.4.18 PDFTOPSCONVEISION.....iiiiiii e e e e e e e aeaeeaes 204
B.4. 19 Preflight....... e e e 204
6.4.20 PrevieWGeneration ............ooooiiiiiiiiiiie et 205
6.4.271 PrOOTING. ....etiiiiiieiiieeee ettt e e e e e e 207
6.4.22 PSTOPDFCONVEISION... .t e e e e e e e e 207
L 3 B U= o (o [ o Vo PSR URRPRRN 208
B.4.24 RIPING ...ttt et e e e e e e e e e e e e e e e e e e e e a e —————— s 208
B.4.25 SCANMING ...ttt et e e e e e e e e e e e e e e e e e e e e e e 209
B.4.26 SCIEENING ......oeeeiititei et e et e e e e e e e e e e e e e e e e e e e eaaaa s e e e eaaaaaaaaeaees 209
A A T=T 0¥ = 1T o R 210
6.4.28 SOPIOOTING ... 210
B.4.29 SHIIPPING ..o ieeeeeeeee ettt e ——————————————————— 210
LG 10 1 o RO PPPPPP 212
G I I =T o o 1 o 212
6.5 Press ProCessSes . ... iiiii ittt ittt e 213
6.5.1 ConventioNalPrinting.........oooo i 213
6.5.2 DigitalPrinting .....ceueie e aaae 214
6.5.3 IDPIINTING ...ttt e e e e e e e 216
6.6 Postpress Processes ............... ittt it it s 216
6.6.1 ADNESIVEBINAING ....ooiiiiiiiiiiieee e 216
ORI =] oo [ g 1=T o =1 =1 (o] o 1 216
B.6.3 BOXPACKING ....ceeeeiiiie e aaaaan 217
G = TU o T |1 T PP PP PP RTPPO 217
6.6.5 CaSEM@aKING .....eeeiiiiiiiiiiii e ————————— 218
B.6.6 CasSiNgIN .. .o ——————————— 218
6.6.7 ChannelBindiNg.......coouiiiiiiiii e 219
GRS @711 =1 Yo |1 o PRSP 219
B.6.9 COllECHING ... e e e e 219
6.6.10 COVErAPPHCALION.......ueiiiie e e e e e e e e e e 220
6.6.17 CrBASING. ... ettt ettt ettt e e e e e e e e e e e e e e e e e 220
GGt 2 O 111 T PRSPPI 221
LG BT B 11 To [T T [ SPPPPP 221
6.6.14 EMDOSSING ... 221
6.6.15 ENASEEtGIUING .....uuuiiiiii e e 222
L T G =T = o [ Vo PRSP 222
GG 0 I A o[ 1 Vo PSPPI 223
6.6.18 GatheriNg ....ooooeieeee e e 224

X Table of Contents



JDF Specification Release 1.2

GG T e I 151 o T R 224
6.6.20 HeadBandAPPlICAtION ..o e 224
6.6.271 HOIEMAKING ....ceeieieeeeee et e e et e e e e e eeta e e e e e eennes 225
6.6.22 INSEITING ...ttt ettt e e e e e e e e e e e e e e e e e e 225
6.6.23 JACKETING .....eeeeeeieeieeeee e 226
I 3 = o111 o P 226
6.6.25 LamiNating ......eeeeeiiiiiiiiiie e 226
6.6.26 LongitudinalRibbonOperations..............c.uuuviiiiiiiiiiiieie e 227
B.6.27 NUMDEIING .. eieiiiie et e et e e e e e e et e e e e e e et e e e e eesanaaeeaeenees 227
6.6.28 PallEtiZING.....ueieiiiiiiiieei e 227
6.6.29 PerfOrating ........ oo 227
6.6.30 PlasticCombBIiNdiNg.......ccccciiiiiiiiie e 228
6.6.31 PriNtROIING.....coeiiieiee e e e e e e e e e e aes 228
6.6.32 RINGBINAING.....eeiiiiie e e e e e e e e e e eeeas 228
6.6.33 SaddleStChING ....cooeiiiiiieeeee e —————— 229
6.6.34 ShaPECULIING .....oeiiiiiiiiiii e 229
6.6.35 SHhINKING ....ceeeeeee e e e e e e e e e eeaes 229
6.6.36 SIAESEWING .....ooiiiiiiiiiiei et e e e e e e e e e e e et aaaaaaaaaes 230
6.6.37 SPINEPIEParation .......cccoiii i 230
IR I o1 U= I=T o1 o 230
6.6.39 SHACKING ....coiiieeeeeeee e ——————————————— 230
LT I 1) e 1o Vo R 231
LG ] 1 =T ] ] T 231
6.6.42 SHHPBINAING.....ooiiiiiiiee e 231
6.6.43 ThreadSealing........ccuuii i 232
6.6.44 ThreadSEWING........couu it 232
B.6.45 THIMIMING ... e e e e e e e e e e e et e e e e e eeeana e eeaeeasnnaaaeaeennes 232
6.6.46 WireCombBINAING ....ccoiiiiiiiiiii e 233
LI A VAT =T o] ] T 233
6.6.48 Postpress Processes StruCtUre.............uuvueiiiiiiiiiiiiiiccceeeee e 233
6.6.48.1 BIOCK PrOAUCHION ....couviiiiiiiiieiiecieeie ettt sttt et e esaseenneas 233
6.6.48.1.1 BIOCK COMPILING ..c.vviieiiiiieiiieciiecie ettt eiee st e st e e vt eeveeeebeeevaesbaeesaeessaeesseeenseeensaeensseennns 234
6.6.48.1.2 BIOCK JOININEG ...eeuiiiiieiiieiiiiie ettt ettt ettt ettt st e bt e st esbeesbe e bt enbeenseenteenseenneenses 234
6.6.48.1.2.1 Single-Leaf BInding MethOdS.........cceviieiirieieiieeiereeieste ettt ettt st re e sbeeteessesssessesseensesenes 234
6.6.48.1.2.2 Loose-Leaf Binding Method...........cccoiiiiiiiieiiiieiicteie ettt sttt essessaessesseessesseas 234
6.6.48.1.2.2.1 Mechanical Binding Methods ...........coccuirieriiiieiiiieie ettt sttt ess e sae e ensesnees 234
6.6.48.2 HOLEIMAKING ....cuvieiieeiiieiie ettt ettt ettt et et e bt e eabe e b e sateebeeenseenseas 234
6.6.48.3 LaAMINATING ...veeiiieiieeiieiie et eiee ettt te et et e et e eteeseaeeseeesseeseesaseenseessseenseessseenseessseensens 235
6.0.48.4 NUMDETING .....eeiiiiiieeiiieeeieeeiteeestieeeteesteeesteeessteeesaeesssseesseeessseeeasseeessseeessseesssseessseeens 235
6.6.48.5 PaCKAZING PrOCESSES ....eeuviiiiiiiiieeiiieiie ettt ettt ettt ettt e st e e b e seeeenseas 235
6.6.48.6 Processes in Hardcover Book Production.............ccceeeieeiieniiiiiienieeieeie e 235
6.0.48.7 SHEET PTOCESSES ...vviiuriiiiiiieeiiie ettt e et e ettt e stee e sttt eesaeeetteeetaeessbeeessseeessseeensseessseesnsneenns 236

Table of Contents xi



Table of Contents

0.6.48.8 TIP-ON/IN 1.etiiiiiieiieetiete ettt ettt s e ettt e s et et et esaeebesatesaeenbeeneeeneenee 236
6.60.48.9 TTIMIMING ...cvviiiieiieiiiieeeiiee ettt e et eeeiee e st eestteeessaeeeeaeesseeessseeessseeesseeassseessseessseesseeens 236
6.6.48.10 WED PTOCESSES ...vevieniiiiiiiiieiieitesteete ettt sttt ettt et sttt sbeeae e 236
Chapter 7 ResOUrCes . .......ciiiiitiii ittt tenneaneennns 237
71 IntentResoUrCes . ... ..ottt ittt it 237
7.1.1 Intent Resource Span Subelements ... 238
7.1.1.1 Structure of Abstract Span Subelement...........ccccoeeviriiriiiiniineeeeeeee e 238
7.1.1.2 Structure of the DurationSpan Subelement ............ccccoecvievieriiiiienieeieeee e 239
7.1.1.3 Structure of the EnumerationSpan Subelement.............cccoeevuieeiiiieriieeiieeeieeeee e 240
7.1.1.4 Structure of the IntegerSpan Subelement ..............coooieiiiiiiiiiiiiiie e, 240
7.1.1.5 Structure of the NameSpan Subelement .............cccuevvieiiiiiiiiiieiiieiecee e 240
7.1.1.5.1 Specifying New Values in a NameSpan Subelement .............cccoccvveiiriiniiniieniienieneeeeeeieeen 240
7.1.1.6 Structure of the NumberSpan Subelement.............ccocoeiiiiiiiiiiiiiiiiieeee e, 241
7.1.1.7 Structure of the OptionSpan Subelement.............c.ccccveriiiiiiiiiiiiieiieeee e 241
7.1.1.8 Structure of the ShapeSpan Subelement.............ccceeeviieviiiciiiiiiiiieieee e 241
7.1.1.9 Structure of the StringSpan Subelement...........c.coceeviiiiniiiiniinieceeee 241
7.1.1.10 Structure of the TimeSpan Subelement ............ccceeevieerieiiieiieiiieieee e 242
7.1.1.11 Structure of the X YPairSpan Subelement ............ccccoeeeeveiiiniiiiieiecieceee e 242
7.1.2 ArtDeliVEryINtent ... ..o 242
7.1.3BINdiNgINtent .......oee e 247
40 3 o[ o (=T o | R 255
715 DeliVerylNtent..... ..o 258
7.1.6 EmMboSSINGINtENT ... e 263
T A7 FOIAINGINTENT ... 264
7.1.8 HoleMaKingIntent...... ... 265
7.1.9 InsertingIntent ... e 265
7.1.10 LaminatingIntent ... 267
T A1 LayoUtINteNt ... 267
T A2 MediaINteNt ... 270
7113 NUMDEringINteNt ... 275
7114 PackingINtent .......cooo e 275
7.1.15 ProductionIntent ... 276
7.1.16 ProofingINtent.......ooo o 277
7117 ScreeniNgINteNt... ... 279
7.1.18 ShapeCuttingIntent ..........ccooo i 279
A0 B 2 IR 0= [ ] (Y L R 280
7.2Process Resources .............ciiiiiiiiiiiii i snnnsnnnsnnnnnns 280
7.2.1 Process Resource Template.........cccoooovuiiiiiiiiiiiiec e 280
T.2.2 AAAIESS......eeiieiieeeee ettt e e e e e e e e e e e e e e e 281
7.2.3 AdhesiveBindingParams...........oouiiiiiiiiiii e 282
7.2.4 APProvalParams ..........cooiuiiiii e 282

xii Table of Contents



JDF Specification Release 1.2

7.2.5 APPrOVAISUCCESS ...evuuuiiiiiii e e e e ettt e e e e e e e e e e e e e e e e e e e e eannas e n e e e e e e eaaaaeeeeees 283
7.2.6 ASSEMDIY ...ttt 283
7.2.7 AssetListCreationParams ...........ooooiiiiiiiiii 284
7.2.8 AutomatedOVverPrintParams ............oooviiiiiii e 285
7.2.9 BiNAerySIgNature ........oooiiiiiiiii e 285
7.2.10 BlockPreparationParams ...........ccoooiiiiiiiii i 287
7.2.11 BOXPacKiNnGParamiS.........coooiiiiiiii ettt 288
A VA = TN (=T =T = 1 288
4720 X T = T T T | = PRSPPI 289
7.2.14 BUNAIINGPAramsS.......ccooiiiiiiiiie e 290
7215 BYEEMAAP ...ttt 291
7.2.16 CaseMaKingParams............coooiiiiiiiiiiec e 292
7.2.17 CasinNgINParams ........oooiiiiiiiii e 293
7.2.18 ChannelBindingParams ..o 294
7.2.19 CIELABMeasuringField.............coooiiiiiiiiieeeeeee e 295
7.2.20 CoilBINAINGPArams .........coooiiiiiiiii e 296
7.2.21 CollectingParams..........cooo oo 296
A7 ©7o ] [0 PRSPPI 297
A2 T o] (o] = | 7 = T SR 303
A N o) (o] = 0| (@] o (o) 303
7.2.25 COlorCoONtroISIIIP .ovveeeee et a e 306
7.2.26 ColorCorreCtionParamsS ...........oooiiiiiiiiiiceie e 307
7.2.27 ColorMeasurementConditioNs ............uuuiieeiiiiiriee e 309
A < ©7o] o] 4 o To | PRSP 310
7.2.29 ColorSpaceConVversioNParams............uuuueuiiiieeieeeeeeeee e e e e e e eaaaaeees 311
7.2.30 ColorSpaceConVersioNOP ........cooveeiiiiiiiiiaaaea e e e e e e e e aaeeeaes 313
7.2.31 COMOCNANNEN ......oiiiiiiiieiee et e e e e e e e e e e e 321
7.2.32 COMPANY ...ttt ettt et ettt e e e e e e aaeaeeeeeesaaaa e s nnnnbeneeee e 323
47 16 T 0o 1 41 0o 1T o | P 323
AR 7 O 4 | - Lo PSPPI 327
7.2.35 ContactCopyParams..........ooooiiiiiiii e 328
7.2.36 ConventionalPrintingParams ... 328
AR A ©7o 1S3 (O o | (=] PRSP 331
7.2.38 CoverApplicationParamss ............oooeiiiiiiiiiiii e 331
7.2.39 CreasingParams ... 332
AL O O 1 =] o T PRSP 333
A T O 11 = 5 SRR 334
7.2.42 CUtiNGParams .........oooiiiiiii e 335
7.2.43 DBMErgeParams .......coouuuiiiiiiiiiiie ettt aaaaaes 336
7. 244 DBRUIES.......uutiieeeeiieeeeeee ettt e e e e e e e e e e e e e s 337

Table of Contents Xiii



Table of Contents

A T B ] = 1 T = o - R 337
A SR B ] = 1Y = Tox (o) o 338
T7.2.47 DeliVEryParamsS........ccoouuuiiieeeeiiie et e e e et e e e e e et e e e e e eaan e e e aeaeee 338
7.2.48 DensityMeasuringField ... 340
7.2.49 DevelopingParamsS...... ... 341
7.2.50 DBVICE ...ttt ettt ettt e e e e e aa e e e e e e e e e e e e e a e aanaeees 342
7.2.51 DEVICEMATK ..o e e e e e e et e e e e e e e e e aaeeeeees 344
7.2.52 DEVICENSPACE ...ttt e e e e e e e e e e eaes 344
7.2.53 DigitalDeliveryParams..........coouuuiii i 345
A 3 B I To 11 =11V Y L= SR 346
7.2.55 DigitalPrintingParams ... 347
7.2.55.1 Coordinate systems in DigitalPrinting...........ccceoveviieriieniiieiiienieeieeie e 347
7.2.56 DISJOINTING ..ttt ettt e e e e e 349
RS Y A 11 oo 13 (o] o [PPSR 350
7.2.58 DiVIAINGPArams.......cooiiiiiiiieee et 351
7.2.59 ElementColorParams..........coo oo 351
7.2.60 EMbOSSINGPArams.........uuiiiiiiiiie e aeae 352
7.2.61 EMPIOYEE ...ttt 353
7.2.62 EndSheetGIluingParams ... 353
7.2.63 EXPOSEAMEIA ......nieiiiiiie e aaaeae 355
7.2.64 FEediNngParamsS.........oooi i 356
47T T 1 =0T o =T o 359
7.2.66 FIIPOICY ...ttt e e e e e e e e e e e e e e e e 365
48730 A o [ R 366
7.2.68 FOIAINGPArams........ooooiiiiiii e 366
7.2.89 FONPAramMS ...ttt a e e e e e e e e 370
7270 FONTPOICY .ttt 370
7.2.71 FormatConversioNParams ...........ooooiiiiiiiiiiiiiiee e e e e e e e 371
7.2.72 GatheringParams.........ccooii oot 374
A S T 11U 1= Y o] o] 1= 4 o] o ISR 375
7.2.74 GIUINGPAramS .......oooiiiiie e 376
T.2.75 GIUELINE.....uuuiieeeeieeeeeee ettt e e e e e e e e e e e e e e e e e e e e e s s e nnreneeeeees 376
7.2.76 HeadBandApplicationParams .............uuueiiiiiiei e 377
40 A e ) [ 378
A < T (o] =1 IR o T PRSP 378
A A2 I o) =Y I R 380
7.2.80 HOleMaKiNGParamsS..........cooo oot 380
7.2.81 IdentificatioNField ............oooe i 382
7.2.82 IDPrintiNgParams........couuiiiiiiiiie et 383
7.2.83 ImageCompressionParams ... 383

Xiv Table of Contents



JDF Specification Release 1.2

7.2.84 ImageReplacementParams ...t 388
7.2.85 ImageSetterParams..........ooo o 390
A7 <1 TN [ PSPPI 391
7.2.87 InkZoneCalculationParams.............oouuiiiiiiiiiiiei e 392
7.2.88 INKZONEPTOFIE ... e e 393
7.2.89 INSertiNgParams.........oouuuiiiiiiie e e aaaa 394
7.2.90 INSEISNEEL.......ceeeeeee e 396
7.2.91 InterpretedPDLData ........ccooo e 399
7.2.92 InterpretingParamsS ..........ooi oo a e 400
7.2.93 JacketingParams ... 402
47 L 3N [ o] o = [ 403
7.2.95 LabelingParams ........coouuuiiiiiiee e aane 404
7.2.96 LaminatingParamiS ..........oooiiiiiiiii e 404
T.2.97 L@YOUL ...ttt ettt e e 405
7.2.98 LayOULEIEMENT...... oo e 406
7.2.99 LayoutPreparationParams ...........coooiiiiiiiiiiiiiiiiiceceeeee e 408
7.2.100 LongitudinalRibbonOperationParams................ceeeveiiiiiiiiiiiie 417
7.2.101 ManualLaborParams..........coooiiiiiiiiie e 417
7. 2102 MEAIA ...ttt e e e e e e e e e e e e e e e e e e e ———————— 417
4 L1 31V [=To 1= o 10 o 422
7.2.104 MISDELQIIS. ....eeeeeeeeeeeeieeeee ettt e e e e e e e e e 422
7.2.105 NUMDENNGPAramsS ......coooi ittt 423
7.2.106 ODJECtRESOIULION......ccii i 424
7.2.107 OrderingParamsS.........cccieeiiii et aaaa e 424
7.2.108 PackinQParams...........oooi it 425
7.2.109 PagELIST ..o 425
7.2.110 PalletizingParams .......... oo 427
4200 T T T 11 PSPPSR 428
7.2.112 PDFToPSCoNVersionParams .............uuuuiiiiiiiee e 428
7.2.113 PDLRESOUICEAIIGS ... .ot a e e e e 431
7.2.114 PerforatingParamsS ..........ooo oo 432
4870 I T =Y T o 433
7.2.116 PlaceHOIderReSOUICE ..........ooo i 433
7.2.117 PlasticCombBindingParams ...........ccccciiiiiiiiiiiiiie e 433
7.2.118 PlateCopyParams .........coooi oottt 434
7.2.119 PreflightANalySiS ......cii it 434
7.2.120 PreflightinVentory ...... .o 434
7.2.121 PreflightParams ... 434
7.2.122 PreflightProfile....... ... 436
7.2.123 PreflightREPOI ... et a e e e e e e e e e 437

Table of Contents XV



Table of Contents

7.2.124 PreflightReportRUIEPOOI ... 440
A 7 TN o (=Y = PRSP 442
7.2.126 PreviewGenerationParams ...........cccoiiiiiiiiiiiiiiiceeee e 444
A VA 101 (@7 T L1 T o R 445
7.2.128 PrintRoIlINGParams ..o 446
7.2.129 ProofingParams .........ccooieiiiii ettt 447
7.2.130 PSTOPDFCoNVErsionParams ............uuuuuiiiiiiiiiieeeeeeeeeeeeeeee e 447
7.2.131 QualityControlParams...........ooooiiiiiiii e 452
7.2.132 QualityControlRESUIL..........oo i 452
7.2.133 ReGIStEIMArK......cceiiiiiiiieiee e 453
7.2.134 RegisterRIDDON ..o 454
7.2.135 RenderingParamsS ..........ooiiiiiiiiii et aaaeaes 455
7.2.136 ResourceDefinitionParams ............oouvueiiiiiiiiii e 455
7.2.137 RiNgBiNdiNngParamsS .........ooooiiiii e 456
A7 1% 1< T oo ]| 15 =1 o RSP 457
7. 2139 RUNLIST....ouiiiiiieeiieeeeeee e e e e e e e e e e e e e e e e e e e e e r e eeeees 458
7.2.140 SaddleStitchingParams...........cooooiii e 463
A S 1= = = 0 OSSP 463
72142 SCAVENGEIATCQ ...cooiiiiiieeeee ettt e e e 465
7.2.143 SCreeniNgParams .........oooi it 465
7.2.144 SeparationControlParams..............oouuiiiiiiiiiiiii e 467
7.2.145 SePAratiONSPEC ...uuuuuuiiii ettt e e e e e e e e e e et aaeaaaaaeaaes 468
7.2.146 ShapeCuttingParams............oooiiii e 468
T2 047 SNEEL......eeeeeeeeeeeeeee e —————————— 469
7.2.148 ShrinkingParamiS.........cooooiiiiiii e 470
7.2.149 SideSeWiNGParamsS.........cooooiiiiiiiii et 470
7.2.150 SpinePreparationParams..............oouviiiiiiiiiie e 470
7.2.151 SpIineTapingParamsS .........ccoooiiiiiieee e 472
7.2.152 StacKiNGParams..........oooo oo 473
7.2.153 StItChiNGParams.........oiiie it 475
A R T 3] 1 - | o TR 478
7.2.155 StrappinNgParams ... ..o e 478
7.2.156 StripBindingParams ............oooiiiiiiiii e 479
A RO Y AR (o] o1 e =T =T .41 R 479
A 1S TS T L = Lo YOS 483
7.2.159 ThreadSealingParams .............oooiiiiiiiiiccce e 489
7.2.160 ThreadSewingParamsS ...........ccooiiiiiiiiiiiccie e e e e 490
407200 1 20 T I PRSP 491
A2 12 o o PRSP 492
7.2.163 TranSTEICUINVE .....ooiiiiiie ettt 493

XVi Table of Contents



JDF Specification Release 1.2

7.2.164 TransferCUrVEPOOL...........couieeeeeeeee e 493
7.2.165 TransferFunctionCoNtrol ..............ooiiieii i 494
7.2.166 TrappingDetailS.........couuiiiiiiiie e 494
A L Y A =T o] o1 e | =T = .41 R 495
7.2.168 TrapREGION ......ooeiiiiiiiie e 499
7.2.169 TrimmINGParamsS. .........uuii i e e e e e e e e e e e et e e e aeenees 499
7.2.170 VerificatioNParams...........oooueiiiie et 500
7.2.171 WireCombBindingParams. ... 501
7.2.172 WrappingParams ..........iiiiiiiiie et e et e e e e e e e e eeeees 502
7.3 Device Capability Definitions . . ............ ... . i 502
7.3.1 Structure of the DeviceCap Subelement..............cooooiiiiiiiccccccce e 502
7.3.1.1 Structure of the ActionPool Subelement ...............ccooovviiiiiiiiiiiiiiie e, 504
7.3.1.1.1 Structure of the Action SUbEIEMENt ..........cccoiiiiiiiiiiiiiii e e e 504
7.3.1.2 Structure of the DevCaps Subelement .............ccccveeiiiieiiieeiieecie e 505
7.3.1.2.1 Structure of the Loc SUDEIEMENT .........ccoeiiiiiiiiiiiiieceieeeeeee e e e 507
7.3.1.2.2 Structure of the DevCap SUDEIEMENL .........cceeviiiiiiiiiiiciecee ettt e a e 507
7.3.1.2.2.1 Structure of the Abstract State SUbElemMEeNt ...........c...cooiiiiiiiiiiii e e e 508
7.3.1.2.2.1.1 Structure of the BooleanState SUbelement..............cccoviiiiiiiiiiieeii e e 511
7.3.1.2.2.1.2 Structure of the DateTimeState SUbCIEMENL ............ccc.eiiiiiiiiiiieeiii e e e 511
7.3.1.2.2.1.3 Structure of the DurationState SUbCIEMENt..............cccuiiiiiiiiiiiieici e e e 512
7.3.1.2.2.1.4 Structure of the EnumerationState Subelement ..............cc.ooooiiiiiiiiiiiiii e 512
7.3.1.2.2.1.5 Structure of the IntegerState SUDEIEMENT..........ccceeviiiiieiieeieie ettt s ae e e 513
7.3.1.2.2.1.6 Structure of the MatrixState SUDEIEMENt ...........ccooiiiiiiiiii et e 514
7.3.1.2.2.1.7 Structure of the NameState SUbEICIMENT ...........cocviiiiiiiiiii e et e 515
7.3.1.2.2.1.8 Structure of the NumberState SUbelemMEnt..........c..oooiiiiiiiiiiiiieecceeeeee et 516
7.3.1.2.2.1.9 Structure of the PDFPathState Subelement .............cccooiiiiiiiiiiiiiieceee e et 517
7.3.1.2.2.1.10 Structure of the RectangleState SUbEIEMENT.........c..cccveeiiiiriiiiieiie et 517
7.3.1.2.2.1.11 Structure of the ShapeState SUbEIEMENLt ..........ccceeiiiiiiiiieiee e 518
7.3.1.2.2.1.12 Structure of the StringState SUDEIEMENLt ..........ccceciiiiiiiiieieeeee e 519
7.3.1.2.2.1.13 Structure of the XYPairState SubCIemMENt.............cocoviiiiiiiiiiiieiiiii e e e 520
7.3.1.3 Structure of the DisplayGroupPool Subelement..............ccccoevieeviienieniiienieeieeieeeieenenn 520
7.3.1.3.1 Structure of the DisplayGroup Subelement .............ccocceeveeiieiiiiiiiiniecee et 521
7.3.1.4 Structure of the FeaturePool Subelement .........ccccuvvvvieiiiiiiiiiiiiiieeeeeeeeee e 521
7.3.1.5 Structure of the MacroPool Subelement................ooovviiiiiiiiiiieiiiiieeeceee e, 522
7.3.1.5.1 Structure of the Macro SUDEICMENT ...........ooooviiiiiiiii et 522
7.3.1.5.1.1 Structure of the choice SUDEIEMENL .........ccuiiiiiiiiiiiicie ettt et eveeseneenee e 522
7.3.1.5.1.1.1 Structure of the otherwise SUDEIEMENT .............coceeeiiiiiiiieetiecte ettt e sre e e e eveesaeenee e 523
7.3.1.5.1.1.2 Structure of the When SUDEIEMENT ...........ccoeiiiiiiiiiieice ettt e ere e evee s veeae e 523
7.3.1.5.1.2 Structure of the Set SUDEIEMENT ...........ccviiiviiiiiiieeeie ettt e e s e b e este e sreeeareebeeseneenee e 523
7.3.1.5.1.2.1 Structure of the Feature Attribute SUDEIEMENT ............cceeviiiiiiiiiiiiiecie et e 523
7.3.1.5.1.3 Structure of the call SUDEIEMENT ..........ccoeiiuiiiiiiieecce ettt ettt e sre e e e ebeeseneenee e 523
7.3.1.6 Structure of the Performance Subelement .........cc..evvvvviiiiiiiiiiieiiiiieeieeee e, 524
7.3.1.7 Structure of the TestPool SUDEIEMENT ..........coovvimiiiiiiiiiii e 524
7.3.1.7.1 Structure of the Test SUDEICMENT ..........ccooiiiiiiiiiiiiii e et 524
7.3.1.7.1.1 Structure of the abstract Term SubClemMENt............c.c.oooiiiiiiiiii e 524
7.3.1.7.1.2.1 BOOLEAN OPEIALOTS. ...cueeeieuteeiietienieteeie st eteete e e steeate et eenteeteenee et eenteeseenseeseeseeseensenseensesseeneeeneensesneensesnean 526
7.3.1.7.1.2.2 Evaluation SUDEICINENLS ...........oooeiiiiiieiie ettt e e e e et e e e e e eeaeeeeeaaeeeenreeeenneeenn 527
7.3.2 Examples of Device Capabilities..............uuiiiiiiiiiiiiiiiieeee e 532

Table of Contents xvii



Table of Contents

7.4 Concept of the Preflight Process ............ ... .. i, 538
7.4.1 ODJECE ClaSSES.....coiiiiiiiiiiieee ettt 539
7.4.1.1 Checking for the Presence of @ PrOperty.........cccvevvieiieiieeiiiiiecieeieeee e 540
7.4.1.2 Basic tests 0N S€t OF ODJECLS .....ieciuiiiiiiieiiieeciee ettt e et e e e s tae e s e e sebaeeeaeeenes 541
T4.2 PrOPEILIES. ... ettt et e e e e e e e e et e e e e e e e aeaaans 541
7.4.2.1 ANNOtAtioN PrOPEITIES ....oouviiiiiiiiieeiiieiie ettt ettt ettt ettt e s eaneas 542
7.4.2.2 BOX PTOPETLIES. ..c.uviiuiieiiieiieeiie ettt ettt ettt ettt et e st e et e e saaeesbeessaeenbeesseesnseensseenseas 542
7.4.2.3 Class PrOPETTICS......eiiiiieiiiieeiiieeitiee ettt eiteesteeesteeeteeeeaeesteeesstaeeenseeessseessseesnsneesnseeenns 544
7.4.2.4 COlOTant PrOPETTIES ....ccuvieiieiiiiiiieeiie ettt ettt ettt et ettt sat e et e st e e e e sateenbeesneeenneas 545
7.4.2.5 DOCUMENE PTOPEILICS. ... .eetiieiiieiieeiieiie ettt ettt et ettt siteebeessaeebeeseesnseenseeenseas 545
T.4.2.0 FIll PTOPEITIES...cccutieiiiieiiiee ettt ettt te et e ettt e et e e st e e s teeeseaeeesaeeensaeeensaeeenseeesnseeenns 548
TA.2.7 FONE PTOPEITIES .....eeiutieiiieiieeiie ettt ettt ettt sttt e ite et e e snteenbeessaeenseas 549
7.4.2.8 GraphiC PrOPETIES ....ccevieiiieiiieiieeieeite ettt ettt et et ste et essbeebeesnbeenseessneenseas 550
7.4.2.9 TMAZE PIOPETLIES ....eeieiieiiiieeiieeeiieeete et et e ettt e et e e st e e sbeeesebeeeaaeeessaeesnsaeesnseeensseeenns 551
7.4.2.10 LOGICAl PTOPETLIES ....cuvietieiiiieiie ettt ettt ettt st ettt et e st eebeesnaeenneas 553
7.4.2.11 Pa@EBOX PTOPETLIES ... viitiieiiieiieeiieiie ettt ettt ettt et site et seeeteesbeeenbeensaeenseas 553
7.4.2.12 Pa@ES PrOPEITICS ...eeeuviieiiiieiiieeeiieeeiteeeite et e eite e et e e s teeesbeeesaseeesseeensaeesnsseesnseeenssaeenns 554
7.4.2.13 PDLODBJECt PTOPEITIES ...c..eeviiitieiiiniieieeiienieeieeet ettt ettt ettt 555
7.4.2.14 Reference PTOPEILIES .....ccueiiiieiieeiieiie ettt ettt ettt ettt seeete et e ebeesaeeaseas 555
7.4.2.15 Shading PrOPEITIES .......eecviieiieiiieeieeiie ettt ettt e ete et e seteebeeseseesseessbeeseessseesseessseensens 555
7.4.2.16 StroKe PrOPETLIES ... cueetiiiiiriiiiieiteeit ettt ettt st 556
T A2 17 TEXE PLOPEITIES ...veeueieeiiieiieeiiieeiie et ette ettt e et e e ete e teeesbeeseesabeenseeesseenseesnsaenseessseenseas 556
7.4.2.18 VECTOT PTOPETLIES ..eeuviiiiiieeiiieeiiee ettt ste et etee et e e et eesaeeesnteeesnseeensseeensaeesnneeenns 557
Chapter 8 Building a System Around JDF . .................... 559
8.1 Implementation Considerations and Guidelines ....................... 559
8.2 JDF and JMF Interchange Protocol . .. ............ ... .. ... ... 559
8.2.1 File-Based Protocol (JDF + JMF) ... 559
8.2.1.1 JMF Transport Using The File Protocol.........ccccoeviiieiiiiniiiieieeceeeee e 559
8.2.2 HTTP-Based Protocol (JDF + JMF) ... 560
8.2.2.1 Protocol Implementation Details ..........cceeeviiieiiiiiiiiieciie e 560
83JDFPackaging ........ ...ttt ittt i 560
8.3.1 MIME BASICS ...ttt e e e 560
8.3.2 MIME Types and File EXIENSIONS .........cccuuiiiiiiiiiiiiiieiiee e 561
8.3.2.1 MIME FieldS....ccuteiiieieiieieiee ettt ettt ettt ettt et e e et esne e eneas 561
8.3.2. 1.1 CONLENLE TYPE .eeevrreiiieiieeeiieeeiee et e et e sttt e stteeesteeeteesateessseesnteesnsaesnseesnseesnseesnseesnseannsessnseesnseesnsens 561
8.3.2.1.2 ConteNt ID ..ottt ettt e sh e bt et sttt ettt 561
8.3.2. 1.3 Content Len@th ......ccocooiiiiiieiiecieeee ettt st e e e e b ab e e sebaestbeeenbeeeareenareas 561
8.3.2.1.4 Content Transfer ENCOING .......ccviiiiiiieiiecieeiie ettt ettt evee e e e veesreesveesaeesbeessaaesnreas 562
8.3.2.1.5 Content DISPOSILION ...cc.eeruireuieeiieriieriiestestiesttesitete et este e st ebeeteebesatesnsesstesatesneesneesaeensesnseenseenses 562
8.3.2.2 Example Packaging of Individual JDF/JMF files in MIME...........cccccoceniininniniinnnnne. 562
8.3.2.3 CID URL SCREME ......coutiiiiiiiiiiiiiesiteie ettt sttt et 562
8.3.2.4 Ordering of JDF/JMF in MIME Multipart/Related ...........ccceeviieeiieeniiieiiecieeeeeeee 563
BA4MISRequirements . ............. ittt teananaaaanaeenans 564

XViii Table of Contents



JDF Specification Release 1.2

8.5 Interoperability Conformance Specifications ......................... 564
Appendix AEncoding. . ........... .. . . i i e 565
A1 Notes AboutEncoding . ...t i e 565
A.1.1 Ranges and RanNgeLIStS ........ccooiiiiiiiii e 565
A T2 WHIESPACE...... e eaaas 565
A3 INfiNity LIMIES ..o 565
A.2 Simple Types — Attribute Values ............. ... .. .. 565
N2t T o T T[T o PRSPPI 565
AL2.2 CIMYKCOION. ...ttt ettt e e e e e e e e e eeaaaaeaeeeeeeaaaannnns 565
NG o = | (= TP PPPEPRPRPRPRR 566
N o = (= I o = TSP 566
A.2.5 DataTimMeRANGE ......ooee e 566
A.2.6 DateTimeRaNgeLIST........coooii e 566
AL2.7 AOUDIE ...t e e e e ettt e e e e e e e e e e e e e e eararannnna 566
A2.8 DOUDIELIST. ... e e e e e e e e e e e e e e e e 567
A.2.9 DOUDIERANGE..... e 567
A.2.10 DOUDIERANGELIST ........uuiiiiiiiiiiiieii e 567
N2t I o (U =1 () o PP RPPRUPPRR 567
A.2.12 DUrationRANGE ......ooueiie e 567
A.2.13 DUratioNRANGELIST........uuuiiiiiiiiiiiiie e 568
A.2.14 gYearMONTN ... ——————— 568
A2 A5 REXBINAIY....oe e 568
N < T | U PEPUPRPRRR 568
A2 17 IDREF ... ettt e e e e aaaeaaeeeeeeaaanna 568
A2 B IDREFS ..o e e e e e e e e e e e e e e e e e e 568
LN e I 1] (Yo 1= PP PPPPPPPUPPPR 569
A.2.20 INtEGEILIST....eee e 569
A.2.21 INtEGEIRANGE.... ..ot e e e e e e e e e e aaa————— 569
A.2.22 INtegerRangELIST .........uiiiiiiiiee e 569
AL2.23 LabCOION ... et e e e e e e e e e e e e e e e aaaanna 569
F N = To U= = S 570
AL2.25 MAIX ettt e e e e e e e e e e e e e e e e e et et a—a e e e e e e e eaeeaeeeeeanarrnnnnns 570
A.2.26 NAMERANGE ...t e e e 570
A.2.27 NamMERANGELIST ... e 570
A.2.28 NMTOKEN. ... ... e e e e e eaaaaaeaaeeaeeaaanannns 571
A229 NMTOKENS ...ttt e e e e eeaaaaaeaeeeeesaaaannnns 571
A2.30 PDFPAh ... .. 571
AL2.371 1ECHEANGIE ... e a e e e e e 571
A.2.32 RectangleRaNGE ........uiiiiieieee e 572

Table of Contents Xix



Table of Contents

A.2.33 RectangleRaNnge LiSt........ue i 572
AL 2.3 TGP e e e e e e e e e e e e e 572
AL2.35 SNAPE....cceeeeee e 572
A.2.36 SNAPERANGE. ... ...ttt a e e e e 572
A.2.37 ShapeRANGELIST ........uuuiiiiiiiiii e 573
A.2.38 SRGBCOIOT ...ttt e e e e e e e e aaaaeeaeeaaaans 573
NG 12 IR 1 1 T P PPPPPPPPRPPPR 573
A.2.40 TIMERANGE ... . e e e e e e e e e e e e e e e e e 573
A.2.41 TranSTErFUNCLION ........uiiiiiiiiiiiiieeiee e e e e e e e e e e e e e e 573
AL242 URI ettt e et e e e e e e e e e e e e annaneeaeeans 574
A2 43 URL .t e et e e e e e e e e e e e e nnnneeaeeans 574
AL2.44 XY P ...ttt a e 574
A.2.45 XYPAIMRANGE ... .. 574
A.2.46 XYPAIrRANGELIST .......uiiiiiiiiiieeiei e 574
AL2AT7 XPAN ... 575
A3 Enumerationsand Lists . .............. i e 575
A3 BNUMETALION. ...ttt e e e e e e e e e e e e eeeeeaeennnnns 575
AL3.2 BNUMEIAtIONS ... i e e e e e ettt e e e e e e e e e e aeeeeeeeeennennnnnns 575
A.3.3 Defined JDF enumeration Data Types ..........cooooiiiiiiiiiiiiiieeeeeeeeeeee e 575
A3.3. 1 IDFIMEVEISION .....iiiiiiieiiie ettt ettt e e tee et e esebeeesaeeenaaeesnsaeesnsaeesnseeenaseenn 575
AL3.3.2 NaMEACOIOT . .uiiiiiiieciieece ettt e et e et e e e be e e s be e e stbeeesabeeeaseeesaeesnsaeesnseeas 576
AL3.3.3 OFIENTATION ...eieiiieiiieiieeie ettt ettt et et e et e estte e bt esteesabeesseeesbeeseesnseenseasnseeseesnseenseensns 576
ALB34 SIAC bbbttt 577
AL3.3.5 WOTKSEYIE ottt ettt 577
A.3.4 XYREIAHON. ...ttt e e e e e e e e e e e e e e e e aeaeaannaa 577
A4JDFFileFormats .............. ... i it e 578
A4 1T PNG IMage FOrMAL .......uuiiiiiiiiiiiiei et 578
AppendixBSchema.............. ... i 579
B.AUSINg XSiitype . ..o oo i e 579
B.1.1 Using xsi:type With JDF NOGES.........coiiiiiiiii e 579
B.1.2 Using xsi:type with JMF MeSSAQEs .........ccovvriiiiiiiiiiiieec e 580
Appendix C Converting PJTFtoJDF ... ...................... 581
CA1PJTF Object Conversion . ..........c.cciiiiiiiinnnnnnnnnnnnnnnnnsens 581
G171 ACCOUNTING. ..ttt ettt ettt e e e e e e e e e e e e e e e e e e 581
O I [ [ =1 PRSPPI 581
O B B N g F= Y RSP 581
O3 Iy N U To 11 (@ ] o] [T PSR 581
O RS 0o (o] =1 1 7N 1= < PRSP 582
C.1.6 ColorantCoNtrOl .........ooiiii i 582

XX Table of Contents



JDF Specification Release 1.2

C.1.7 ColorantDetailS.......cccooeeiiiii e 582
C.1.8 ColorantZoneDetalls...........ccooo i 582
C.1.9 ColorSpaceSubstitute..........cooviiiiie e 582
C.T A0 DEIIVEIY ettt e e e e e e e e e 582
L2 It I B B 7= o7 = 0 o) o] =T o | 582
O I 7 0 o o7 0 .41 o | PRSP 582
O I I BN £ o 11 o T SPPPPPP 584
C.1. 14 FONEPOICY ...ttt 584
C.AABINSEIPAQE ...t a e 584
CA 1B INSEISNEEL ...t 584
O I I A 10171 01 (o] 2P PP PPPPPPPP 584
O I T I o (= PRSP 584
C.1.19 JODTICketCOoNIENTS......coveieeeeee e e e 584
O I O I PP 587
O I = Yo | PRSPPI 587
O |V 1= T - T SPPPPP 587
O I I |V (=T [ = 1S T 1H ] o7 587
C.1.24 MEAIAUSAGE ....ooeveiiieteee ettt ettt e e e e e e e e e e e e e e aaaaaaas 587
C.1.25 PAQERANGE ... 587
C.1.26 PlacedODJEC .......oeiiiiiiiiieeeee et 589
O B A o = =T o [ PP 589
C.A.28 Preflight ......eeeeeeeeeeeeeeeee e 589
C.1.29 PreflightConstraint..........coooi i 589
C.1.30 PreflightDetail ... ..o 589
C.1.31 PreflightinStance............oooo e 590
C.1.32 PreflightinstanceDetail ... 590
C.1.33 PreflightRESUILS .......eiceeee e 590
C.1.34 PriNtLayOUL ...t 590
O G 1T o o) {1 - PRSP 590
C.1.36 RENAEIING ...t e e e e e e e e e e e e e e e e e e e aaaaaaes 591
C.1.37 RESOUICEANIAS ...ttt e e e et e e e e eeeees 591
C.1.38 SCREAUIING. ....eeeeiiiieiiiee ettt e e e e e e e e e e e e e e e e nneeeeees 591
C.1.39 SIGNAtUIE ...t aaaaaa e 592
O] 5 - 592
C.2.1 SHPSNEEL ...ttt e e e e e e e e e e e e e e e e e 592
C.2.2 SUIMACE ...ttt e e e e e e e e e e e e e e e e e e e e 592
O T I - PSPPSR 592
O3 I =T o] o] [ o [P UURRRPPPPP 592
C.2.5 TrappingDetailS .......euuueiiii i 592
C.2.6 TrappinNgParameters. ... ...ccooo oo e e e e e 592

Table of Contents XXi



Table of Contents

C.2.7 TrapREGION. .....eeiiiiiiieieeee ettt e e 592
C3TranslatingValues .............ciiiiiiiiiiii ittt iennnnnnanneennns 592
C.4 Translating the Contents Hierarchy ... ........... ... ... .. ot 593
C.5Representing Pages .. ...... ..ottt e 593
C.6 Representing Preseparated Documents ............................. 594
C.7 Representing Inherited Characteristics .............................. 594
C.8Translating Layout ........... ... i inniea ey 594
CO9 Translating PrintLayout . .......... ... ... .. i i 594
CA0Translating Trapping ... ... .. ..ot ittt e aaaa s 595
Appendix D ConvertingPPFtoJDF .......................... 597
D.1 Converting PPFDataTypes ...........cciiiiiiiiiiii i iiinnnnnnnns 598
D.2 PPF Product Definitions ............. .. i 598
D.2.1 Comparison of the PPF Component to the JDF Component..............ccccceeunne.. 599
D 22 O] | 1Yo i T R PP 599
D G B C = 11 1= 4 o o PP PPPUPPPPPP 599
D.2.4 ThreadSEWING ........cooeiiiiieiieeeee e e e e e e e e e e e e e e e e as 600
D.2.5 SaddleStitChing ......cooeiieeee e —————— 600
D.2.6 StICNING...ciiiiiie e a e e e e e e e e e 600
D.2.7 SIAESEWING ...t e e e e e e e e e ————————— 600
D.2.8 ENAShEetGIUING ....ccceeeeeeeeeee e 600
D.2.9 AdheSIiVEBINAING......cuuiiiiiiiiiiee e e 600
D 220t O I Iy 0 011 T ST 601
D 202 I I €11 1 o | 1 o PSSP 601
D 202 748 ] o [ o PP PEPPPPPPR 602
D.3PPF SheetStructure . . ............ . ittt i 603
D.3.1 Administration Data..............oiiiiiiii e 605
R A AV TV VN [ = o T 606
D.3.3 Transfer CUIVES. .. ..o e e e e e e e e e e e e e e e s aaes 607
D.3.4 RegiISIEr MArKS ... e e e 607
D.3.5 Color and INK CONLrOl ..........uuuiiiiiiiiiiiiie e e e e e e e e 607
D.3.6 CUING Data ..o —————— 608
D.3.7 FOIdING Data.......cooii e 609
D.3.8 Comments and ANNOtatioNS ........cccooieiiiiiieeeee e 609
D.3.9 Private Data and Content ... 609
Appendix E Modeling IfraTrackinJDF ... ..................... 611
E.1IFRA Objectsand JDF Nodes ............cciiiiiiiiiiiiirinnnnnnnns 611

XXii Table of Contents



JDF Specification Release 1.2

E.1.1 Object [dentification ..............oueiiiiiiii e 611
E.1.2 IFRA ODbjeCt HIErarChy...........uee it 611
E. 1.3 ObjJecCt States ... ————— 611
E.1.4 Deadlines and SChedUuliNg...........cuuuiiiiiiii e 612
E.2 JMF Messages that Translate IfraTrack Messages ..................... 612
Appendix F Mapping between JDFandIPP.................... 613
FAIPP References . ..........cciiiiiiiiii et s 613
Appendix G StatusDetails Supported Strings .................. 615
Appendix H ModuleType Supported Strings . .................. 617

Appendix | Supported Error Codes in JMF and Notification elements .
619

Appendix J NotificationDetails .............................. 621
J.1 Predefined NotificationDetails . ... ............ ... ... .. ... .. 621
Ot B B = 7= oo Lo [PPSO UPPPPPUR 621
YT I ] N P UUUSPPRR 621
J. 1.3 SySteMTIMESEL ..., 621
J. 14 COUNLEIRESEL ... e e 621
Bt R = 1 o ) PP 622
JU LB EVENE e 622
Appendix K MessageEvents Values .. ........................ 623
Appendix L Color Adjustment Attribute Description and Usage ... 625
L.1 Adjustment Using Direct Attributes ................... ... ... at. 625
L.2 Adjustment using ICC Profile Attributes ............................. 626
L.3 Adjustment using an ICC Abstract Profile Attribute .................... 626
L.4 Adjustment using an ICC DevicelLink Profile Attribute .................. 626
Appendix M North American Media Weight Explained ........... 627
Appendix N MediaSizes. ...........c.iiiiiiiiiiiniiinnnnnns 629
Appendix O Input Tray and Output BinNames ................. 633

Appendix P FileSpec Attribute Examples for MimeType and MimeType-

Table of Contents xXiii



Table of Contents

Version Attributes. . . .. ...... ... i i e e 635
Appendix Q FileSpec MimeType, URL, and Compression attributes, and
Containersubelement ........... ... ... . i, 641
Q.1 FileSpec attribute valueexamples ............. ... iiiiiiiiinnnn 641
Q.2 Corresponding XML examples . ..........c.iiiiiiiiinnnnnnnnnennnns 642
Q.3 Additional examples showing partitioning of FileSpec ................. 643

Q.4 Example of an Intent Job Ticket with a doubly nested ZIP packaging file . . 647
Appendix R Resolving RunList/@Directory and FileSpec/@URL URI ref-

=T = Lo = 649
R.1 Semantics of the RunList/@Directory attribute ....................... 649
Appendix S AppOS and OSVersion Attributes ................. 651
Appendix TReferences ........... ...t innnnnns 653
Appendix U JDF/CIP4 Hole Pattern Catalog. ................... 663
Appendix VEXxamples . ..........c.iiiiiiiiiiiiinieannaaas 669
VA BriefEXxample ......... i it it ittt ettt 669
V.1.1 BEfOre PrOoCESSING ....ceiiiiiiiiiiiieii e 669
V1.2 AtEr PrOCESSING .. ..ottt e e e e e e e e e e e e e e e eeeeaaesannaes 670
Vo2 Product JDF . ... .. i e e e e e 671
V.3Spawningand Merging .............iiiiiiiiiinnnnnnnnnrrnnnnnnnns 672
V.3.1 Example 2 Component JDF before Spawning ..............veiiiiiiiiiiiiiiiiiiieeiie 672
V.3.2 Example 2 Component JDF Parent after spawning the cover node.................. 673
V.3.3 Example 2 Component JDF spawned Node............ccooeeviiiiviiieiiiiiiiieeeeeeein 674
V.3.4 Example 2 Component JDF after merging ............cccccoeiiiiiiiiiiiiii 674
V.3.5 Example of a Partitioned ImageSetting Node before Spawning........................ 676
V.3.6 The Spawned Cyan Partition of the ImageSetting Node...............cocoeeirrennnn, 676
V.3.7 The Root Partitioned ImageSetting Node after Spawning..............cccccciiiiinnen. 677
V.3.8 The Merged ImageSetting NoOde ..........cccooooiiiiiiiiiiiiccce e, 677
V.4 Conversionof PUTFtoJDF .. ... ... .. i i i it i e e eennns 678
RV I I I T ] 11 | S EURURRP 678
V4.2 JDF OULPUL ...ttt e e e e e e e e e e e e e e e e e e e annnes 681
V.5Conversionof PPFto JDF .......... ... . it e i iaanns 682
VB RUNLISt ... .. i it e e 689
V. 7 MeSSaA0ES ..o iiii ittt ittt tenaa ettt 691

XXiv Table of Contents



JDF Specification Release 1.2

V.7.1 SImple KNOWNMESSAJES ......cooiiiiiiiiiiiiie ettt 691
V.7.2 Simple persistent channel ... 692
VB StHiPPING - .ot e e e e 693
V8.1 USING POSITION. ...t 693
V.8.2 Multiple BinderySignatures.............uuioiiiiiiieeieeee e e e e e e e eeaeeanaens 693
V.8.3 Multisection BinderySignatures ... 694
V.8.4 Multiple job parts in one impoSItioNn ...........cooo i 694
V8.5 FOIAOULS ...ttt e e e e e e e e e aaaeeeeeeeeaaaannn 695
V.8.6 Multiple WED LayOuUL.........coooi i 695
V.8.7 StripPING PrOCESS ...t e e e e e e e e e e e e eeneennnees 697
V.9 DigitalDelivery Examples . ... ...... ...ttt 699

Appendix W New, Deprecated, Modified, lllegal, & Removed Items 705

W.1 Compatibility Warnings ........... ...t 706
W2 Newltems . ... ..o i ittt i e 706
W.3Deprecated ltems . . . ... ... i i i e e e, 711
W.4 Modified Items . ..........cc i i i e e 716
W5 Clarified ltems . ... i s 718
W.6 New/Modified Attributes and Elements .............................. 721
W.6.1 Structure of JDF Nodes and JODS ..........cccuuiiiiiiiiiiiiiiieceeee e 721
W.6.2 JDF Messaging with the Job Messaging Format............ccccccoiiiiiiiiiiiiiiiiiinnee. 723
W.B.3 PrOCESSES ...ttt e e e e e e e e e e e e e eeeeeaeennnens 727
W.B.4 RESOUITES ...ttt ettt s e e e e e e e e e e e e eeeanennnens 727
Appendix X Deprecated Processes, Resources, and JMF Messaging El-
L= 3 =T 0 743
X.1 Deprecated ProCessSes . ......cciiiiiinni it iiinaanannnnsrerannnnnns 743
DOt Pt B = T 4 T PR 743
X 1.2 FIIMTOPIAteCOPYING ...t e e e e e e e e e e e e e e eeaeennnnes 743
X 1.3 PreflightAN@lYSIS .....oeeiiiiiiieiiieee e 744
X 1.4 PreflightinVentory ... 746
X A5 PreflightProfile ... 746
DO IS o (o T} 1 o PP TP PSPPO 747
DO B S To) 1 { d (oo {1 0T F PR UPPPPPPUPPROPPRPPIN 748
DO I 13y o T PR 749
X.1.9 AdNESIVEBINAING ....ceeiiiiiiiiiiiei e 750
DO e 0 1 1 T 1 T OSSP 750
X.1.11 LongitudinalRibbonOperations ..., 751
X.1.12 SaddIESHLCNING. . .eeeeiiiieiieeee e ————— 751

Table of Contents XXV



Table of Contents

XA A3 SIAESEWING. ...ttt e e 751
X.2Deprecated ResouUurces . . .........c ittt ittt tennenananens 752
X.2.1 BindingIntent Deprecated Subelements...............ooeei 752
Xi2.2 SIZEINTENT. ...t 753
X.2.3 AdhesiveBIindingParams ...........ooooiiiiiiiii e 753
X.2.4 DIVIdINGPAraMS ......eeiiiiiiiiiiiiiieee ettt e e 755
X.2.5 IDPFiNtINGPAramsS ......ccooiiiiiiiiiiie e 755
X.2.6 LongitudinalRibbonOperationParams.................ccoooiiiiiiiiiii e, 765
X.2.7 MEAIASOUICE ... et e e e e e e e e e e et et e s e e e e e eeaeeeeeeeeenennnnnes 766
X.2.8 PacCKiNGParamsS ..........eeiiiiiiiiiiiii ottt 767
X.2.9 PlateCopyParams...........coooiiiiiiiecce e 768
X.2.10 ProofingParamsS..........ceeuiiiiiiiiaeeeeee ettt 768
X.2.11 SaddleStitchingParams ..o 770
X.2.12 SideSeWinNgParams ...........ooooiiiiiiiii e 771
X.3 JMF MessagingElements .............. ... ... ... ... il 772
X.3.1 KNOWNJDFSEIVICES ...ttt 772
X.3.2 QUEUEENTIYSTALUS ... 773
Appendix Y Tableof Tables. . ............ ... ... 775
Appendix Z Terminology Usage .............. i, 781

XXVi Table of Contents



JDF Specification Release 1.2

List of Figures

Figure 1.1 Handling of Default Values of JDF Attributes. . .......... ... ... ... ... ......... 8
Figure 2.1 Example of JDF and JMF workflow interactions ........................... 16
Figure 2.2 JDF tree structure . .. ... .. .. 17
Figure 2.3 Example of a hierarchical tree structure of JDFnodes ...................... 19
Figure 2.4 Example of a process chain linked by input and output resources ............. 20
Figure 2.5 Standard coordinate system . .......... ... . e 21
Figure 2.6 Relation between resource and process coordinate systems ................. 22
Figure 2.7 Layout of simple saddle stitched brochure (product example) ................ 25
Figure 2.8 Surface coordinate system . ........ ... . . . . e 26
Figure 2.9 Press coordinate system used for sheet-fed printing . .. .. ................... 26
Figure 2.10 Press coordinate system used forweb printing . .......................... 27
Figure 2.11 Coordinate systems after Folding (productexample) ...................... 27
Figure 2.12 Coordinate systems after Collecting (productexample) .................... 28
Figure 2.13 Examples of Transformations and Coordinate Systemsin JDF. .............. 29
Figure 2.14 Transforming a point (example) . . . .. ... .. . 31
Figure 3.1 Structure of the JDF Node . ... ... .. . 34
Figure 3.2 Structure of JDF GenericContents . ......... ... . ... 37
Figure 3.3 Job hierarchy with process, process group, and product intentnodes .......... 43
Figure 3.4 Structure of the abstract resourcetypes .......... ... .. ... ... . . . . . ... .. ... 56
Figure 3.5 Resource Links and ResourceRefs . ......... ... ... . . . . . .. . . . . . .. 61
Figure 3.6 Nodes linked by aresource ... ...... ... . e 61
Figure 3.7 Structure of the abstract ResourcelLinktypes .......... ... ... ... ... ....... 63
Figure 3.8 Amount Handling . . ... .. i 72
Figure 3.9 Splitting and combining physicalresources . ........... ... ... ... ... .. .... 88
Figure 3.10 Structure of Audit element types derived from the abstract Audittype ......... 90
Figure 4.1 Simplified PrintTalk workflow (negotiationphase) . ........................ 107
Figure 4.2 Life CycleofaJDF node . .......... . . e 110
Figure 4.3 Example of a simple process chain linked by resources .. .................. 111
Figure 4.4 Example of a Pipe resource linking two processes . ................c.c..... 114
Figure 4.5 Example of status transitions in case of overlapping processing ............. 115
Figure 4.6 The spawning and merging mechanism and its phases .................... 119
Figure 4.7 JDF node structure that requires resource copying during spawning and merging 121
Figure 4.8 Example for a JDF node structure with nested spawning . .................. 123
Figure 4.9 Example of the spawning and merging of independentjobs ................. 124
Figure 4.10 Parameter Space in device Capabilities .......... ... ... ... ... ... ...... 127
Figure 5.1 Contents of a JMF root element and the message families ................. 131
Figure 5.2 Interaction of Messages with a subscription . ......... ... ... ... ......... 132
Figure 5.3 Interaction of Command and Acknowledge Messages ..................... 137
Figure 5.4 Mechanism of a PipePullmessage ........... ... .. . . . . . ... 171
Figure 5.5 Mechanism of a PipePushmessage ........... ... .. ... . i, 172
Figure 5.6 JMF QueueEntry Status Transition Diagram .. .............. ... . ... ..... 175
Figure 5.7 Effects of the global queue messages on the queue Status ................. 183
Figure 6.1 Worst case scenario for area coverage calculation .. ...................... 206
Figure 6.2 Packaging Process Coordinate System .. ........ ... .. ... ... . ... ..... 235
Figure 7.1 CaseMakingParams . . ... .. e 292
Figure 7.2 Parameters and Coordinate SystemforCasingln . ........................ 293

List of Figures XXVii



List of Figures

Figure 7.3 Parameters used for channel binding ........... ... ... ... .. ... ... ..... 294
Figure 7.4 Coordinate systems used forcollecting . ........... ... ... ... ... ... .... 297
Figure 7.5 Terms and definitions forcomponents . . .. ....... ... ... ... ... ... ... .... 324
Figure 7.6 Parameters and coordinate system for cover application ................... 332
Figure 7.7 Parameters and coordinate system used for end-sheetgluing ............... 354
Figure 7.8 Names of the reference edges of a sheet in the FoldingParams resource . ... .. 366
Figure 7.9 Fold Catalog part 1 .. ... . ettt et 368
Figure 7.10 Fold Catalog part 2 . ........ ettt e et e 369
Figure 7.11 Coordinate system used forgathering .. .......... ... ... ... ... ........ 374
Figure 7.12 Parameters and coordinate system for glue application ................... 375
Figure 7.13 Parameters and Coordinate system used for Inserting . ................... 394
Figure 7.14 Parameters and Coordinate System for Jacketing ....................... 402
Figure 7.15 PRGroup StruCture ... ...ttt ettt e et e 438
Figure 7.16 Parameters and Coordinate System for BlockPreparation ................. 454
Figure 7.17 Parameters and coordinate systems for the SpinePreparation process ....... 471
Figure 7.18 Parameters and coordinate system for the SpineTaping process ............ 472
Figure 7.19 Odd Count Handling forBundling . ......... ... ... .. . . . .. ... 474
Figure 7.20 Staple shapes . ... .. 475
Figure 7.21 Parameters and coordinate system used for saddle stitching .. ............. 476
Figure 7.22 Parameters and coordinate system used for stitching . .. .................. 476
Figure 7.23 Definition of margins in StripCellParams ... ......... .. ... ... .. ... .... 482
Figure 7.24 Parameters and coordinate system used for thread sewing . ............... 490
Figure 7.25 Parameters and coordinate system used for side sewing . ................. 490
Figure 7.26 Parameters and coordinate system used for trimming .................... 499
Figure D.1 JDF node of a CIP3 productstructure . . ......... ... ... . ... 597
Figure D.2 JDF representationof sheets ........... ... .. .. . . . .. 604
Figure X.1 Parameters and coordinate system for glue application .................... 754
Figure X.2 Staple shapes . ... ... 770
Figure X.3 Parameters and coordinate system used for sidesewing . .................. 771

XXViii List of Figures



JDF Preface and User Overview

This specification is immense ... there little doubt about that ... but it is also a keystone standard for the future of
graphic communications. The members of CIP4 believe that users and developers alike should have a clear under-
standing of what the objectives of the Job Definition Format (JDF) are as well as an understanding of its value and
purpose. To that end we thought you would find a “non-standard” preface and user overview helpful.

Before we get into the overview, we remind you that JDF is a living specification. We would value your comments and input.
There are several ways to contact the International Cooperation for the Integration of Processes in Prepress, Press and Postpress
(CIP4) and to receive ongoing information about CIP4 activities. To get a list of contacts, join the JDF developers form, or sign up
for E-mail updates, visit the contact page at http://www.cip4.org/. (Of course, we’d love to have you as a CIP4 member
too! Be sure to review the membership page when you visit the CIP4 Website.)

You will also find call-outs throughout this document that are identified by three different icons. These callouts, provided for
your convenience, are not normative parts of the standard, i.e., they’re not technically a part of the standard. They provide refer-
ences to external sources, executive summaries of complex technical concepts, and some thoughts or strategies you may want to
consider as you formulate your JDF implementation plan. Look for these call-out icons:

Call-Out Icon Usage

Icon Call-Out Type
External references to online resources, related
1’@’ standards, tutorials, and helpful information.

Executive-style summaries of technical concepts
in easy-to-understand language.

[~
—
—

Thoughts to ponder and strategy ideas for
@ formulating JDF implementation programs.

Value. This revision of JDF is significant because it builds upon the second version of JDF (v.1.1a) to deliver a fully
functional and mature standard. As such, this revision includes elements from which executives, shop managers, and
technicians will all benefit equally, though in different ways. In the next few years it is our belief that this specifica-
tion will positively effect everyone involved in the creation and production of printing; regardless of form (offset,
digital, flexographic, and so on) or function (direct mail, periodical publication, packaging, and so on). Furthermore,
JDF will be of value to companies both large and small. Some of the benefits that JDF may provide include:

* A common language for describing a print job across enterprises, departments, and software and systems;
* A tool for verifying the accuracy and completeness of job tools;

* A systems interface language that can be used to benchmark the performance of new equipment (hardware and
software) and that can reduce the cost of expensive custom integration for printers, prepress services, and others;
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* A basis for total workflow automation that incorporates all aspects

. . Implementation
of production: human, machine, and computer; ﬁ’i Strategy

* A standard that can be applied to eliminate wasteful re-keying and
redundancy of information; and As you read this standard, con-

* A common computer language for printing and related industries S|dgr how to make.JDF a part of your
equipment evaluation and purchasing pro-

as well as a platform for more effective communication. cedures. Should you add JDF enabled sys-
Most importantly, JDF provides an opportunity for users of graphic ftems slowly with equipment replacement
arts equipment to get a better return on their technology investment Jand upgrades, or aggressively as part of a
and an opportunity to create a print production and distribution work- | plant reengineering process? What's your
flow that is more competitive with broadcast media in terms of time- desired competitive position?.
to-market.

XML and Schema: Why? The Extensible Markup Language (XML) is the standard language that is employed by
JDF. JDF is also constructed to the World Wide Web Consortium’s (W3C) recommendation for the construction of
schema. Why is this important and, in layman’s terms, what does it do for you?

First of all, it is helpful to understand how MIS professionals around the world use XML today. Although there
are some systems that manage and process XML directly, it is primarily used as an exchange language or “middle-
ware” element to create the “glue” that ties integrated systems together.

For instance,
complex systems such
as enterprise resource
planning (ERP), data
warehousing, or E-
commerce systems
often tap into numer-
ous legacy databases
and application envi-
ronments. A manager
may wish to have a
“view” of corporate
information that is
actually an aggregate
of information that
may come from vari- P e i
ous sources such as & Financial
billing and invoicing, ==
sales management, Pricing &
inventory, and other M@ nte
systems. Rather than
merge these systems
into a single, monstrous and centralized system, an operator queries the legacy systems and the results are wrapped in
XML. This allows programmers to deal with one exchange language or data format instead of a multitude of propri-
etary data formats.

HTML

£ e Internet

Browser

XML is not a functional computer language like JAVA, C++ or FORTRAN—it is incapable of manipulating data
in anyway; rather, it is a descriptive computer language that can be used to describe your information including its
structure, interrelationships, and to some extent, its intended usage. For this reason, modern program languages such
as JAVA provide intrinsic support for XML processing. Most modern database applications also provide methods for
receiving and delivering XML.
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Early XML, based solely upon the XML 1.0 specification, had a few
limitations that prevented it from being used widely as a transactional
data format across enterprises, as opposed to within enterprises (where
it found its niche as described above.) For example, there is probably a
database behind each of your major systems and applications. If your
database has reserved a fixed space a data particular field and a sup-
plier provides a transaction with a data element larger than that field,
you have a problem. The data limitations of XML 1.0 cannot effec-
tively deal with this. The XML Schema specification solved this prob-
lem and others.

XML Schema

To learn more about XML

Schema, including tools,
usage, tutorials, and other resources visit_
http://www.w3.org/XML/Schema

The Plusses of Parsing. Schemas also provide one other feature that is perhaps the greatest benefit. Tagged doc-
uments or transactions (called “instances” in XML parlance) are parsible. Schemas, such as JDF, establish rules for
structuring your information. A parser is a software application that reads those rules, checks documents and transac-
tions, and then validates that they conform to the rules as established in your schema ... sort of like preflighting but

for XML instances rather than your layout pages.

Parsers can play many roles. Like preflighting software, parsers
can be run as stand-alone applications, but they can also be found
embedded into other applications. Some of the roles parsers may play
in your JDF-enabled workflow include:

1 Acceptance checking of client job tickets;

2 Validation of JDF prior to or following transformation of data
into and out of databases;

3 Ensuring that source job information is collected as a docu-
ment is created (embedded in document layout software);

Free Parsers

The JDF schema was vali-

dated with the Xerces parser.
This parser, as well as other XML tools, is
available for free from The Apache Soft-
ware Foundation open source software
community at http://xml.apache.org/

4  Determining if equipment reads and writes Job Messaging Format (JMF) commands, a subset of JDF, as part

of equipment benchmarking and testing software;

5  Controlling the movement of workflow information and controls within workflow software from process to

process and as a specific JDF job ticket requires; and

6  Working as a middleware component to communicate between JDF-enabled software and systems and your
legacy Management Information System (MIS) and corporate applications environments.

It is worth mentioning that parsing can be time consuming and computer intensive. But parsers don’t have to be the

gatekeepers everywhere in a JDF-enabled workflow. Equipment that is JDF-enabled and part of a company’s internal

production operations need not parse every communication. It can be limited to equipment evaluation and problem

solving applications. The role of JDF parser-enabled software in a printing plant that uses tightly coupled JDF-

enabled print production equipment might look like this:
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Managemant
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Distribution

JDF Enabled Prepress, Press, and Postpress Operations

Global Printing Company

The JDF Concept. The JDF schema is quite complex and detailed—something best left to programmers, MIS person-
nel, and XML experts. But the language and concepts behind JDF are quite simple and straightforward. The schema itself
can be downloaded from the CIP4 Website, but is not part of this specification. Instead, this is your “cookbook.” It pro-
vides an explanation of each of the components of JDF, its meaning, and intended usage. You will want to use the compo-
nents of JDF that fit best with your workflow and the needs of your customers. To start, a basic understanding of the
concepts behind JDF is in order. There are three primary components to JDF:

1 JDF itself,
2 The Job Messaging Format (JMF), and

3 The MIS system.
JDF is simply an exchange format for instructions and job parameters. You can use PDF, or its standard variant (PDF/
X), to relay production files from one platform to another. You can do the same with JDF to relay job parameters and
instructions. JDF can be used to describe a printing job logically, as you would in exchanging a job description with a
client within an estimate. It can also be used to describe a job in terms of individual production processes and the
materials or other process inputs required to complete a job.

There is no such thing as a standard print workflow. In fact, printing is the ultimate form of flexible
manufacturing. This makes process automation quite a challenge for our industry. What you’ll find in this standard
are XML element definitions that describe all the production processes and material types you’re likely to encounter,
regardless of your workflow. These are the building blocks that you can use to emulate your workflow with JDF. As a
matter of convention, processes such as preflighting, scanning, printing, cutting, and so on are referred to as process
nodes. Every process in the print production workflow requires input resources starting with the client’s files or art-
work and ending with the final bound, packaged, and labeled print product. For example, before you can print, you
need paper, ink, and plates, and before you can send a document to a bindery line, you need printed and cut signa-
tures.
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Process nodes and resources are the basic elements within JDF. They can be strung together to meet the requirements
of each job. The output of one process becomes the input of the following process, and a process doesn’t begin until
its input resources are available:

output Resource mﬂ-

Example:

This specification provides details on how to use these building blocks
to describe concurrent processes, spawned processes, dynamic pro-
cesses, and so on. To realize the capabilities of JDF, there are two other
things you will need: a way of controlling the flow of process and a
way of communicating commands to equipment on the shop floor.

JMF

The Job Messaging Format
(JMF) functions as a standard
interface between your equipment and
JMF is a subset of JDF that handles communication with equipment Jyour information systems, or other equip-
on the shop floor. This may include major equipment, such as platesetters, |ment already on the shop floor. By buying
or subsystems, such as in-line color measurement devices. JMF can be [only equipment that supports JMF you will
used to establish a queue, discover the capabilities of a JDF-enabled fréduce the costand complexity of integrat-

device, determine the status of a device, e.g., “RIPing,” “Idle”, and so on. ihg new equipment |nt9 your production i
operations, and you will improve the flexi-

Although, theoretically, you can string together equipment that | bility and adaptability of your shop.
supports JMF directly to one another, in almost all cases you will want
your production equipment to communicate with your MIS system.
This way it is the MIS system that controls the scheduling, execution, and control of work in progress. The role of the
MIS system is described within this standard, but it isn’t highly defined. In fact, the JDF standard does not dictate
how a JDF system should be built. Many printers, prepress services, and other graphic arts shops will already have
MIS systems in place. JDF enabled workflow and MIS systems, custom-tailored to print production requirements,
will soon be available on the market. However, many printers already have MIS and workflow systems that have
been customized or developed for their own environments. In most cases these legacy systems can be modified to
work with the new JDF workflows and JDF enabled equipment. There are a variety of XML support tools available
on the market to address the databases underlying all MIS systems.

XML and Databases

To learn more about how XML and database work
together, check out the white papers and tutorials avail-
able from XML.org at http://www.xml.org/xml/
resources_focus rdbms.shtml.

Changes to JDF 1.2, ICS Documents, and Certification. JDF 1.2 includes both some wholly new material, as well
as many improvements and refinements to JDF 1.1 and JDF 1.1a. A complete catalog of changes can be found in “New,
Deprecated, Modified, Illegal, & Removed Items” on page 705. You will also find Modified in JDF 1.2 and New in
JDF 1.2 flags throughout this document. A few of the more “administrative” changes that you may find important include:

¢ All number, NumberList, NumberRange, and NumberRangeList data types were changed to double, DoubleList,
DoubleRange, and DoubleRangeList data types throughout the document. The old “number” allowed for
interpretation as either an integer or a double, which could cause compatibility issues. Note that this change has
no effect on the encoding. Integer is still used, but with the elimination of all types of “number” data types, this
source of potential confusion is eliminated.
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* A “page count” could be interpreted differently, depending on the context of its usage. A designer may only
count number of folio pages, someone estimating paper usage may count the recto and verso sides of a pages as
one page (or leave), and some one in estimating may count all finished pages, which include both blank pages
and folio pages. This is cleared up in the glossary and edits have been made throughout to ensure consistency.

* InJDF 1.1 and 1.1a many JDF attributes had default values and enumerations of “system specified.” As a
default, the JDF sender would have to add these values of “system specified,” which the receiving system would
then replace with the actual value used by the system. This creates unnecessary work and may result in errors;
hence, in JDF 1.2 “system specified” has been removed in almost all cases and it is expected that the receiving
system will use its own default where a processing parameter is not defined with an attribute value, and that
system will add the JDF value it uses to the JDF instance.

*  All deprecated Resources, Processes, and other major deprecated sections have been removed to an appendix to
make the JDF standard easier to read.

Several more substantial changes were made to JDF 1.2 as well. The Job Messaging Format and the FileSpec
resource have been greatly improved. Several new finishing processes have been added to JDF 1.2, as well as pro-
cesses and resources for handling quality control measurement and data collection. As indicated in JDF 1.1a, this new
edition includes the much anticipated definitions of preflighting processes and resources — replacing the page holder
preflighting processes and resources in JDF 1.1a.

Perhaps the most significant change in JDF 1.2 is the completion of device capabilities (see “Device Capability
Definitions” on page 502.) Device capabilities provides a language internal to JDF that can be used to construct tests
and queries of systems. These capabilities are used heavily by the new preflighting functions and also provide for a
new type of preflighting: process preflighting. Given a set of customer files, intent, and processing instructions in
JDF, device capabilities features could be used to query a JDF system (e.g., production line, plant, company, etc.) to
determine if all of the capabilities are there to complete the job. Conceivably this could be used in selecting a location
to produce a job or to balance work across an organization.

Device capabilities in JDF 1.2 have a third important func-
tion and that is to facilitate the automation of the “handshake.”
For instance, in JDF there are five staple folds that a stitcher may | C7oW# ( - ]
use. If a new stitcher is added to your JDF workflow, the govern-
ing workflow or MIS system must know which of those five folds

the new stitcher supports. Communicating the set of JDF ele- Qo E
ments and attributes supported by a device to the MIS system or
workflow system is creating the “handshake.” Butted I

Prior to JDF 1.2, printers had to make this reconciliation or
“handshake” for themselves or with the help of their vendors and/

or consultants. Some groups, such as NGP or Print City, are con- ClinchOut =
structing handshakes between devices of partnering companies so
that come drupa, if you buy JDF-enabled products from the com- Eyelet |:(5

panies in one of these groups, you'll have some assurance that the
handshakes have been established and the devices among the
partners have been pre-integrated.

Device capabilities in JDF 1.2 allows for JDF 1.2-capable devices to be automatically queried for the details of
what aspects of JDF they can and cannot manage. This is an important step towards total “plug-n-play” interoperabil-
ity, but the reader is cautioned that it may be a year or more before there are enough JDF 1.2-capable products on the
market for buyers to specify and rely on this automated handshake functionality.

Finally, in JDF 1.2 the concept of Interoperability Conformance Specification of “ICS” documents is introduced. No
single device (i.e., printer, press, imagesetter, etc.) is likely to implement all that the JDF specification provides for. For
instance, if you are in the digital printing business, you may not care to facilitate data used for case binding. A RIP need not
be required to facilitate JDF preflighting. A Stitcher probably doesn't need to handle image rendering data.

To specify exactly what individual classes of devices need to do with JDF, CIP4 members are developing ICS docu-
ment that will provide the minimum expectations for individual classes of devices. ICS documents will later be used as the
basis for certification testing. Once the certification program begins, you will start seeing products that are marked as “JDF
Certified” and this will be certification to identified levels of one or more specific ICS documents. The ICS documents are
all currently in draft form, and only in circulation among members of CIP4, but once published, like the standard, they will
be freely available to the public and we expect that they will become part of your buying practices.
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Chapter 1 Introduction

This document defines the technical specification for the Job Definition Format (JDF) and its counterpart, the Job
Messaging Format (JMF). We will describe the components of JDF, both internal and external, and explain how to
integrate the format components to create a viable workflow. Ancillary aspects are also introduced, such as how to
convert PJTF or PPF to JDF, and how JDF relates to IfraTrack. It is intended for use by programmers and systems
integrators for operations addressed by the International Cooperation for Integration of Processes in Prepress, Press
and Postpress (CIP4). In this first chapter, we present the concept of JDF, how to use this document and some basic
document navigational aids.

1.1 Background on JDF

JDF is an extensible, XML-based format built upon the existing technologies of CIP3’s Print Production Format
(PPF) and Adobe’s Portable Job Ticket Format (PJTF). It provides three primary benefits to the printing industry: 1.)
the ability to unify the prepress, press, and postpress aspects of any printing job, unlike any previous format; 2.) the
means to bridge the communication gap between production services and Management Information Systems (MIS);
and 3.) the ability to carry out both of these functions no matter what system architecture is already in place and no
matter what tools are being used to complete the job. In short, JDF is extremely versatile and comprehensive.

JDF is an interchange data format to be used by a system of administrative and implementation-oriented compo-
nents, which together produce printed products. It provides the means to describe print jobs in terms of the products
eventually to be created, as well as in terms of the processes needed to create those products. The format provides a
mechanism to explicitly specify the controls needed by each process, which may be specific to the devices that will
execute the processes.

JDF works in tandem with a counterpart format known as the Job Messaging Format, or JMF. JMF provides the
means for production components of a JDF workflow to communicate with system controllers and administrative
components. It relays information about the progress of JDF jobs and gives MIS the active ability to query devices
about the status of processes being executed or getting ready to be executed. JIMF will provide the complete job track-
ing functionality that is defined by IfraTrack messaging standard. Depending on the system architecture, JMF may
also provide the means to control certain aspects of these processes directly.

JDF and JMF are maintained and developed by CIP4 (http://www.cip4.org). They were originally developed by
four companies prominent in the graphic arts industry—Adobe, Agfa, Heidelberg, and MAN Roland — with signifi-
cant contributions provided by CIP3, the IfraTrack working group, Fraunhofer IGD and the PrintTalk consortium.

1.2 Document References

Throughout this specification references to other documents are indicated by short symbolic names inside square
brackets, (e.g., [ICC.1]). Implementers must read and conform to such referenced documents when implementing a
part of this specification with such a reference. The reader is directed to “References” on page 653 to find the com-
plete set of JDF references and the full title, date, source, and availability of all such references. In addition, this spec-
ification assumes that the reader has a basic awareness of, or access to, the following documents.
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Table 1-1: Basic References

Term Definition

[JDF11a] Job Definition Format 1.1a
Date: 2002
Produced by: International Cooperation for Integration of Processes in Prepress, Press
and Postpress (CIP4)
Available at: http://www.cip4.org
[XML] XML Specification
Version 1.0 (Second Edition)
Date: 6 October 2000

Produced by: World Wide Web Consortium (W3C)
Available at: http://www.w3.org/TR/REC-xml.
[XMLNS] Namespaces in XML
Version (W3C Recommendation of 14 January 1999)

Date: 14 January 1999

Produced by: World Wide Web Consortium (W3C)

Available at: http://www.w3.org/TR/REC-xml-names/
[XPath] XML Path Language (XPath) Version 1.0
Version W3C Recommendation 16 November 1999

Date: 16 November 1999

Produced by: World Wide Web Consortium (W3C)
Available at: http://www.w3.org/TR/xpath.html.

[XMLSchema] XML Schema Part 0+1+2: Primer, Structures and Datatypes
Version (W3C Recommendation of 02 May 2001)

Date: 02 May 2001
Produced by: World Wide Web Consortium (W3C) XML Schema working group
Available at: http://www.w3.org/TR/xmlschema-0/, http://www.w3.org/TR/

xmlschema-1/ and http://www.w3.org/TR/xmlschema-2/.

1.3 Conventions Used in This Specification

This section contains conventions and notations used within this document.

1.3.1 Text Styles
The following text styles are used to identify the components of a JDF job.

*  Elements are written in sans serif. Examples are Comment,

CustomerlInfo, and Resourcelinks. ’ Extended Backus-Naur

Form

*  Attributes are written in italic sans serif. Examples are
Status, ResourcelD, and ID. The Extended Backus-Naur Form

(EBNF) provides a compact notation that is

commonly used in the specifications of program-

ming languages. The official EBNF standard,

«  Processes are written in bold-italic sans serif. Examples are || [15014977:1996], is available from ISO.
ColorSpaceConversion, Rendering, and Scanning.

*  Resources are written in bold sans serif. Examples are
ImpositionProof, Toner, and ExposedMedia.

*  Enumerative and Boolean values of attributes are written in italics. Examples are t rue, Waiting,
Completed, and Stopped.

»  Standard bold text is used for the following purposes
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—  to highlight glossary items. Examples are device, element, and job.

—  to highlight defined items inside a table. An example is the data type NMTOKEN in the table in Section 1.4
Data Structures.

—  to highlight definitions of local terms. These are terms that are of local importance for a certain chapter, or
some sections inside a chapter. An example is a spawned job in Section 4.4, Spawning and Merging.

—  to designate PPF objects in Appendix D, Converting PPF to JDF. Examples are CIP3ProductName and
CIP3ProductComponent.

*  For the benefit of those who are reading this document in PDF or online, cross-reference links are denoted by
gray text. Examples are Chapter 6 Processes, and Section 1.2 Conventions Used in This Specification. To
follow a link, click the highlighted text. The examples provided are not actual links.

*  Also for the benefit of online readers, external hyperlinks are graphically designated. An example is http://
URL.com. To follow a link, click the highlighted text. The example provided is not an actual link.

1.3.2 XPath Notation Used in this Specification

New in JDF 1.2

A simple subset of the XPath Language [XPath] is used throughout this specification in the description of an element,
attribute, or value to identify other elements, attributes, and/or values. XPath gets its name from its use of a path notation (as
in URLs) for navigating through the hierarchical structure of an XML document. The simple subset of XPath used is:

*  Element subelement hierarchy is indicated by a slash (ex. “element/element’)

»  Element attribute hierarchy is indicated by a slash and an at (@) symbol) (ex., “element/@attribute’), and

*  Attribute value hierarch is indicated by an equal sign (ex., @Attribute = “Value™)

*  The text styles above in Section 1.3.1 are used to indicate whether an element is a resource, process, or other

element, or if the subject is an attribute or a value (e.g., enumeration, string, etc.).

Example:
The Xpath expression:

Surface/MarkObject/DynamicField/@Format = “Replacement Text for $s and %s go in
here at %s on 3%s”..
Means:

The value “Replacement Text for %s and %s go in here at $%s on %“ofthe Format
attribute of the DynamicField subelement of the MarkObject element of the Surface resource element.

Locally, (and within context), just the basic attribute dependency may be noted (for instance — DynamicField/
@Format) where the discussion occurs within the section describing the element (e.g., DynamicField in our
example) elements or the element’s immediate parent, (e.g., MarkObject in our example).

1.3.3 Call-Outs

New in JDF 1.2

To help the reader familiar with JDF/1.0 or JDF/1.1, this specification indicates additions, deprecations, and clarifica-
tions using the following call-outs. Please note that not all changes are identified with modified or clarified call-out
flags. A few changes have been made globally and are explained in the body of the document and only significant
changes have been flagged with call-outs, as determined by CIP4 Working Groups.

Example Call-Out Meaning

New in JDF 1.2 New sections, attributes/elements, and attribute values
Deprecated in JDF 1.2 Deprecated sections, attributes/elements, and attribute values
Modified in JDF 1.2 Changed syntax or semantics of sections and attributes/elements, may include clarifi-

cation as well.

Clarified in JDF 1.2 Clarified sections or attributes.
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1.3.4

Specification of Cardinality

The cardinality of JDF Data Types is expressed using a simple Extended Backus-Naur Form (EBNF) notation. The
symbols in this notation may be combined to indicate both simple and complex patterns, as demonstrated in the fol-

Notation

(expression)

lowing table. A and B represent simple expressions.

Description

Expression is treated as a unit and may be combined as described in this list.

A Matches A. A must occur exactly one time.
Matches A or nothing. A is optional, or is required only in the circumstances explained in the
A? description field. If A is an attribute, a default that is specified in the description will not be inserted
into the XML by a schema aware parser if no value is explicitly specified.
A+ Matches one or more occurrences of A.
A ¥ Matches zero or more occurrences of A.
Matches on occurrence of A set to the default value shown. A may be set to other values other than
the default. A default that is specified as A = “value” indicates a JDF default which must be
A= “value” inserted into the XML by the JDF validator if no value is explicitly specified. If no schema is used in

validation, it is up to the application to apply these defaults. See “Conformance Requirements for
Support of Attributes and Attribute Values” on page 7. This notation is only valid for XML
attributes, not XML elements.

1.4 Glossary of Terminology

The following terms are defined as they are used throughout this specification. For more detail on job and workflow
components, see Section 2.1, System Components. To locate the sections that explain these terms in more detail see
Terminology Usage.

Term Definition

Agent The component of a JDF-based workflow that writes JDF.
Attribute An XML-based syntactic construct describing an unstructured characteristic of a JDF node or element.
Bie iob The combined job that independent jobs are merged into in the case of independent spawning
&) and merging.
Class A set of complex data types with common content in an object-oriented sense. A complex data
type may consist of elements and attributes.
The component of a JDF-based workflow that initiates devices, routes JDF, and communicates
Controller . .
status information.
Used to indicate the attribute value that a JDF Consumer must use if an Agent omits an
Default Optional attribute (as indicated by a “?” or Attribute="DefaultValue” in this specifica-
tion) from a JDF instance. See Section 1.4.2.1, Conformance Requirements for Support of
Attributes and Attribute Values.
Indicates that a JDF element is being phased out of JDF usually in favor of newer JDF element(s). It
is recommended that an Agent not include such a JDF element in a JDF instance. Such an indicated
Deprecated JDF element may be removed from a future version of the JDF specification. JDF Consumers should
only support such JDF elements for backward compatibility with previous versions of JDF. Depre-
cated items are flagged with Deprecated in JDF 1.X in this specification.
Device The component of a JDF workflow part that interprets JDF and executes the instructions. If a
Device controls a machine, it does so in a proprietary manner.
Document set A set of instance documents presumed to be related.
Element An XML-based syntactic construct describing structured data in JDF.
4 Glossary of Terminology
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Term Definition
A page of a final product that normally has no folds inside. The folds of the finished product for
packaging (e.g., folding letters into an envelope) or z-folds of an oversized book, have no effect
on the finished page definition. A sheet of paper with no fold inside consists of two finished
Finished page pages (“recto” and “verso” or front and back side). If there are folds seen in a sheet in the final
pag product, the number of finished pages of one sheet is given by 2*(X+1)*(Y+1), where X
denotes the number of folds in X direction and Y denotes the number of folds in Y direction,
each seen in the completely opened sheet. Examples: One sheet in a book has two finished
pages, one front, one back; a brochure with one fold inside has four finished pages.
A numbered finished page of a printed book or publication. (Pages are not all necessarily num-
Folio bered. A 72-page book may have 68 pages that are numbered, which are referred to as either
“folio pages” or “folios.”)
Form A collection of imposed (ordered) finished pages set for printing or imaging to plate or film.
Instance A document that is part of the output of a job. This generally refers to personalized printing jobs. Each
d ¢ of the individual documents produced from the same input template is referred to as an instance docu-
ocumen ment. For example, in a credit card statement run, each statement is an instance document.
JDF Job Definition Format. The overall name of this specification. There is also a JDF element,
which is a top-level element within JDF that encompasses a node (see below.)
JDF Consumer | A Device, Controller, Process, Queue, or Agent that consumes JDF instances.
Job Messaging Format. A communication format with multi-level capabilities. Structures infor-
JMF mation between MIS and controllers. There is also the JMF element, which is a top-level ele-
ment within JDF.
Job A hierarchical tree structure comprised of nodes. Describes the output that is desired by a customer.
Job part One or more nodes which comprise the smallest level of control of interest to MIS.
Leaf Both the recto and verso finished pages on one piece of paper with “leaves” being the plural usage.
Link A pointer to information that is located elsewhere in a JDF document or that is located in
another document.
Machine The part of a device that does not know JDF and is controlled by a JDF device in a proprietary manner.
MIS Management Information Systems. The functional part of a JDF workflow that oversees all pro-
cesses and communication between system components and system control.
Node The JDF element type detailing the resources and process specification required to produce a
final or intermediate product or resource.
Enumerations of the PartIDKeys attribute of the Resource element used to identify individ-
Partition ual physical and logical parts of a job. (See Table 3-27, “Contents of the Partitionable Resource
Element,” on page 78.)
Partitioned Structured resource that represents multiple physical or logical entities, such as separated
resource plates.
PDL Page Description Language. A generic term for any language that describes pages which may
be printed. Examples are PDF®, PostScript® or PCL®.
Process An individual step in the workflow.
Queue Entity that accepts job entries via a JMF messaging system.
A logical page as perceived by a reader, for example one RunList entry. One reader page may
Reader page span more than one finished page, (c.g., a centerfold). One finished page may contain contents
pag defined by multiple reader pages, (e.g., NUp imposition. Reader pages are defined indepen-
dently of finished pages).
Resource A physical or conceptual entity that is modified or used by a node. Examples include paper,

images, or process parameters.
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Term Definition

The printer’s roll of paper or paper cut for press size, with “recto” and “verso” forms for identi-

Sheet fication of orientation through the press (facing up vs. facing down at the feeder or off the roll.)
A signature is a set of printed sheets that may be folded or unfolded.
Note that there are multiple usages of the word Signature in the industry. A sheet may contain
multiple BinderySignature that are the input to Folding. This is the standard usage in
Signature conventional printing, where multi-page sheets are printed and potentially cut into multi-page

imposition signatures before folding. The Layout resource, on the other hand, describes a
Signature as a set of sheets. This is appropriate for digital printing, where typically only one or
two pages are printed per Surface and multiple sheets are gathered prior to folding.

Slave Controller

The component of a JDF workflow that accepts JDF as a device from other controllers and/or
Slave Controllers and sends JDF to other Slave Controllers and/or Devices.

Small job An independent job that is merged into a big job.
A JDF Consumer supports a JDF syntactic construct (processes, resources, elements,
attributes, and attribute values) if the JDF Consumer performs the action defined in this specifi-

Support cation for the JDF construct when consuming a JDF instance that includes the JDF syntactic
construct. If the Machine that a Device is representing supports a feature which is represented
by a JDF construct, then the Device should support that JDF syntactic construct.

Surface A single side of either a Sheet or a Signature

Tag A syntactic construct that marks the start or end of an element.

Work center

An organizational unit, such as a department or a subcontracting company, that can accomplish a task.

The term “page” is very common in everyday conversations regarding printing, but in context
of a technical specification for graphic arts it can be misleading. Is page “1” of a document the

Getting Pages Straight

same as the first page or page one of an imposition or the first page numbered one? The above glossary
includes more specific definitions, but, in general, a “reader page” is as the reader sees it in the final prod-
uct, and a “finished page” is one side of the final cut, folded, and bound product. “Recto” and “verso” fin-
ished pages describe the forward-facing and away-facing pages of a “leaf,” meaning both recto and verso
finished pages of one a piece of paper with “leaves” being the plural of leaf.

A “form” is an imposed (ordered) collection of finished pages set for printing on a “sheet” which is the
printer’s roll of paper or paper cut for press size. Sheets may also have “recto” and “verso” forms for iden-
tification of orientation through the press (facing up vs. facing down at the feeder or off the roll.) And
finally, a “signature” is the printed (folded or yet to be folded) sheet and a “surface” is a single side of
either a sheet or a signature.

Finished pages are not all necessarily numbered. A 72-page book may have 68 pages that are numbered,
which are referred to as either “folio pages” or “folios.” It is also a common convention that the page count
for a book does not include the cover pages. Hence, a book may be described as a “72-page book, plus
four cover pages” or just “plus cover.” Cover pages may be referenced as “cover 1” (front cover), “cover 2”
(inside of front cover), “cover 3” (inside of back cover), and “cover 4” (back cover).

Special arrangements, such as over-covers, wraps, and glue on pages applied to covers are treated as
inserts and other furnished material that is bound, but not printed, (e.g., treated as separate job parts until
bindery).

Where the word “page” is used in this document (as opposed to finished page or reader page), it should
be interpreted as “finished page.”
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141 Conformance Terminology
The words “must”, “must not”, “required”, “should’, “should not”, “recommended”, “may”, and “optional” are
used in this specification to define a requirement for the indicated Agent or the indicated JDF Consumer as follows.

Table 1-2: Conformance Terminology

Must, Mean that the definition is an absolute requirement of the specification.
Required
Must not Means that the definition is an absolute prohibition of the specification.
Should, Mean that th§re may exist valid .reasons in particular circumstances for gn in'qple'menter to
ignore a particular item, but the implementer must fully understand the implications and
Recommended . . . .
carefully weigh the alternatives before choosing a different course.
Mean that there may exist valid reasons in particular circumstances when the particular
Should not, behavior is acceptable or even useful, but the implementer should fully understand the
Not recommended implications and then carefully weigh the alternatives before implementing any behavior
described with this label.
Mean that an item is truly optional. Unless specified otherwise, the word “optional” refers
to JDF syntax, (i.e., what an Agent may include in a JDF instance), and does not refer to a
JDF Consumer option, (i.e., not to what a JDF Consumer may support). If a JDF Consumer
is using a JDF parser, that parser will supply the default values indicated in this specifica-
tion, if any, for optional attributes that the Agent has omitted (indicated by Attribute =
”DefaultValue”in this specification). See Section 1.3.4, Specification of Cardinality
For features that are optional for a JDF Consumer to support, one vendor may choose to
May, support such an item because a particular marketplace requires it or because the vendor
Optional feels that it enhances the product, while another vendor may omit support of that item.

Similarly, one vendor of an Agent may choose to supply such an item in a JDF instance,
while another vendor may omit the same item in a JDF instance. A JDF Consumer imple-
mentation which does not include support of a particular option (element or attribute) must
be prepared to interoperate with an Agent implementation which does supply the option,
though with reduced functionality. In the same vein, a JDF Consumer implementation
which does include support for a particular option must be prepared to interoperate with an
Agent implementation which does not supply the option in the JDF instance.

1.4.2 Conformance Requirements for JDF Entities
The subsections of this section define the general conformance requirements for the JDF entities: 1.) attributes and
attribute values, 2.) resources, 3.) processes, and 4.) combined processes.

1.4.21 Conformance Requirements for Support of Attributes and Attribute Values

If a JDF Consumer supports an attribute, it must support all of the values that this specification indicates are required
for a JDF Consumer to support (whether or not the attribute is required for the Agent to supply in that context). If this
specification is silent on which values are required for support of an attribute, then the JDF Consumer must support at
least one value in order to claim support for the attribute.

Attributes that are optional for an Agent to include in a JDF instance are indicated by a “?”” character following
the attribute name or by the notation Attribute = “DefaultValue” as indicated in Section 1.3.4, Specification of
Cardinality.

A Special Note on the Handling of Defaults. Prior to JDF 1.2 many Optional attributes included either explicit
default values or the default value was indicated as “system specified”’ orthe “SystemSpecified” enu-
meration or NMTOKEN value. In JDF/1.2, the explicit default values are indicated as default values using the “="
followed by the “value” (See Section 1.3.4). The “SystemSpeci fied”’ enumeration and NMTOKEN values have
been removed and the attribute remains as an optional attribute indicated with a “?” with no default value. The JDF
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consuming application must supply the Default value when the attribute is omitted from the JDF instance. Such an
indicated default value must have the same semantic meaning as if an Agent includes the attribute in the JDF instance
with the same value. If an optional attribute does not have a default value indicated in its description and the JDF
instance does not include the attribute, then the JDF Consumer may use a system-specified value.

See Figure 1.1 below. Such a system-specified attribute value may be configurable by a system administrator for
the JDF Consumer or may depend on the values of other supplied attributes and/or the current setting of the JDF Con-
sumer Device or the actual machine for which the Device is providing a JDF interface.

Vendor A implementation Vendor B implementation

Producer Application
(Agent)

JDF Parser Consumer Application

@ Shows order of application JDF Schema JDFSSPe;'ffii::“on Vendor B
including Dziaults System Specified
Schema Defaults Defaults

(not in the Schema)

1

|

I

|

|

I

|

|

| a
[ .‘?:.
I’
|

I

|

I

|

|

I

|

|

Figure 1.1: Handling of Default Values of JDF Attributes.

1.4.2.2 Conformance Requirements for Support of Elements
If a JDF Consumer supports an element, it

1 must support all of the attributes (see Section 1.4.2.1) defined for that element that an Agent is required to
include in the element instance attributes with either no marks or a “+” as defined in Section 1.3.4, and

2 should support the SettingsPolicy, BestEffortExceptions, MustHonorExceptions, and
OperatorinterventionExceptions (see Section 3.1.1, Generic Contents of JDF Elements) attributes
and all of their defined values. These attributes control the policy that a JDF Consumer must follow when it
encounters unsupported settings, (i.e., subelements, attributes or attribute values in the resource.)

1.4.2.3 Conformance Requirements for Support of Processes
All processes are optional for a JDF Consumer to support. However, a Device must support at least one process or a
combined process. If a JDF Consumer supports a process, it

1  must support all of the input and output Resourcelinks and referenced Resources as described in
Section 1.4.2.2 that this specification defines for that process,

2 may make its own assumptions regarding attributes and subelements of an optional input resource (resources
with either a “?” or an “*” —see Section 1.3.4) that an Agent has omitted from the process in the JDF instance;
therefore, default attribute values defined in this specification are not guaranteed when the Agent omits the
resource from the process in the JDF instance (see Section 6.1, Process Template), and

3 should find the processes that it supports in a JDF instance and must ignore all other processes, independent
of the SettingsPolicy attribute for those other processes.
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1.4.2.4 Conformance Requirements for Support of Combined Processes
All combined processes are optional for a JDF Consumer to support. The rules for processes specified in Section
1.4.2.3 apply. If a JDF Consumer supports a combined process, it

1 must support all of the input resources as defined in Section 1.4.2.2 that this specification defines for the first pro-
cess in the combined process node, (i.e., the first process listed in the Types attribute),

2 must support all of the output resources as defined in Section 1.4.2.2 that this specification defines for the
last process in the combined process,

3 may support resources that are used as exchange resources between processes in the process chain of the
combined process, (i.e., resources that are both produced and consumed within the combined node),

4 must support resources in intermediate process steps that are not used as exchange resources between pro-
cesses in the process chain of the combined process.

1.4.3 Conformance to SettingsPolicy

The SettingsPolicy, BestEffortExceptions, MustHonorExceptions and OperatorIntervention-
Exceptions attributes defined in “Generic Contents of elements” on page 35 define the conformance policy of a
Device. A JDF Consumer should support these attributes and all of the defined values so that an Agent can depend on
the JDF Consumer following the policy requested by the Agent in a JDF instance.

1.5 Data Structures

Modified in JDF 1.2

Data Types

as they are used in this specification. For more make use of user-defined datatypes. Even
details on JDF Schema and Datatypes, see | datatypes that are defined in the Schema specification have
“Encoding” on page 565. been more narrowly defined in JDF, including boolean (JDF

In JDF 1.2, some datatypes have been | (JDF has INF & -INF), and string (JDF doesn't permit CR LF &
enhanced to include unbounded values by defin- | FF). Be sure to check “Encoding” on page 565 for all datatype
ing the explicit tokens “INF” and “~INF”. For || definitions.

instance, the IntegerRange “0 ~ INF” specifies all

doesn't permit 1, 0), double (JDF doesn't permit NaN), duration

positive integers including 0.

Table 1-3: JDF data types

Data Type Description

boolean Binary-valued logic: (true | false).

CMYKColor Represents a CMYK color specification.

date Represents a time period that starts at midnight of a specified day and lasts for 24 hours.

dateTime Represents a specific instant of time. It must be a UTC-time or a local time that includes the
time zone.

DateTimeRange [Two dateTimes separated by a “~” (tilde) character that defines the closed interval of the two.
TimeRange corresponds semantically to the time interval (two time instants separated by a
slash) defined in ISO 8601.

DateTimeRange- | Whitespace-separated list of DateTimeRanges.

List

double Corresponds to IEEE754 double-precision, 64-bit floating point type, (see [[EEE754]), includ-
ing special tokens INF and -INF. This corresponds to the standard XML double with NaN
removed. For details, see [ XMLSchemal].
Note: Prior to JDF 1.2 the data type “number” was used. The double and number datatypes are
syntactically equivalent.
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Table 1-3: JDF data types

Data Type Description

DoubleList Whitespace-separated list of doubles. Note that this datatype was named NumberList prior to

New in JDF1.2 |JDF 1.2.

DoubleRange Two doubles separated by a “~” (tilde) character that defines the closed interval of the two. Note

New in JDF1.2 | that this datatype was named NumberRange prior to JDF 1.2.

DoubleRangeList | Whitespace-separated list of double and DoubleRanges. Note that this datatype was named

New in JDE1.2 | NumberRangeList prior to JDF 1.2.

duration Represents a duration of time.

DurationRange | DurationRange is used to describe a range of time durations. More specifically, it describes a
time span that has a relative start and end.

DurationRange- | Whitespace-separated list of DurationRanges.

List

element Structured data. The specific data type is defined by the element name.

enumeration Limited set of NMTOKEN (see below).

enumerations Whitespace-separated list of enumeration data types.

gYearMonth Represents a specific Gregorian month in a specific Gregorian year.

hexBinary Represents arbitrary hex encoded binary data.

ID Unique identifier as defined by [ XML Specification 1.0] (see Section 1.2, Document
References). Must be unique within the scope of the JDF-document.

IDREF Reference to an element holding the unique identifier as defined by [ XML Specification 1.0].

IDREFS List of references (IDREFs) separated by white spaces as defined by [ XML Specification 1.0].

integer Represents numerical integer values, including the special tokens INF and -INF. This corre-
sponds to the standard XML integer with INF and -INF added. Values greater than +/-2**31 are
not expected to occur for this datatype. For details, see [ XMLSchemal.

IntegerList Whitespace-separated list of integers.

IntegerRange Two integers separated by a “~” character that define a closed interval.

IntegerRangeList | Whitespace-separated list of integers and IntegerRanges.

LabColor Represents a Lab color specification.

language Represents a language and country code (for example, en-US) for a natural language.

Longlnteger Represents numerical integer values, including the special tokens INF and -INF. This corre-
sponds to the standard XML integer with INF and -INF added. Values greater than +/-2**31 are
expected to occur for this datatype. For details, see [ XMLSchema].

matrix Whitespace-separated list of six numbers representing a coordinate transformation matrix.

NamedColor Represents a color definition by name. A list of valid NamedColor values is provided in Section
A.3.3.2, NamedColor.

NameRange Two NMTOKEN separated by a “~” (tilde) character that define an interval of NMTOKEN.

NameRangeList | Whitespace-separated list of NMTOKEN and NameRanges.

NMTOKEN A continuous sequence of special characters as defined by the [XML Specification 1.0].

NMTOKENS Whitespace-separated list of NMTOKEN.

Orientation Enumeration that specifies named orthogonal two-dimensional orientations.

New in JDF 1.2

Orientations Whitespace separated list of Orientation enumerations that specify named orthogonal two-

New in JDFE 1.2 | dimensional orientations.

PDFpath Whitespace-separated list of path operators as defined in PDF.

10
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Table 1-3: JDF data types

Data Type Description

rectangle Whitespace-separated list of four numbers representing a rectangle.

refelement element or a reference to an element. Used to define candidates for inter-resource linking in
resources.

regExp Regular expression as defined by [ XMLSchema]

New in JDF 1.2

shape Whitespace-separated list of three numbers representing a three-dimensional shape consisting of
a width, height, and length. Unless specified otherwise in the attribute description, these three
numbers are an X-dimension, a Y-dimension, and a Z-dimension, respectively.

ShapeRange Two Shapes separated by a “~” (tilde) character that defines a 3-dimensional box bounded by
x1l yl z1~x2 y2 z2.

ShapeRangeList | Whitespace-separated list of shapes or ShapeRanges.

sRGBColor Represents an sSRGB color specification.

string Character strings without tabs or line feeds. Corresponds to the standard XML normalizedString

Modified in JDF | datatype [ XMLSchemal].

12

telem Text elements that contain larger chunks of character data and may include line feeds.

text Text data contained in a telem (text element).

TimeRange Two dateTimes separated by a “~” (tilde) character that defines the closed interval of the two. Time-
Range corresponds semantically to the time interval (two time instants separated by a slash)
defined in ISO 8601.

TransferFunction | Whitespace separated list of an even number of numbers representing a set of XY coordinates of
a transfer function.

URI URI-reference. Represents a Uniform Resource Identifier (URI) Reference as defined in Section
4 of [REC 2396]. For the “file:” URL scheme, see [RFC1738].

URL URL-reference. Represents a Uniform Resource Locator (URL) Reference as defined in Section
4 of [RFC 2396]. For the “file:” URL scheme, see [RFC1738].

JDFJMFVersion [ Version label of a JDF or JMF instance. See Section 3.11, JDF Versioning for a discussion of
versioning in JDF.

JDFJMF Versions | Whitespace separated list of IDFJMF Version.

XPath Represents an XPath expression of an XML node set (attributes or elements), boolean, number,
or string.[ XPath]

XYPair Whitespace-separated list of two numbers. Unless specified otherwise in the attribute Descrip-
tion, these two numbers are an X-dimension and a Y-dimension, respectively.

XYPairRange Two XYPairs separated by a “~” (tilde) character that defines a rectangle bounded by x1 y1 ~
x2y2

XYPairRangeList | Whitespace-separated list of XYPairRanges.

XYRelation Defines the relationship between two ordered numbers. One of a set of NMTOKENS, a list of

New in JDE 1.2 | valid values is provided in “XYRelation” on page 577.

1.6 Units

JDF specifies most values in default units. That means you can't use alternate units instead of the defined default
units. All measurable quantities are stated in double precision. Processors should only specify a unit if no default
exists, such as when new resources are defined. Then the units must be based on metric units. Overriding the default
units that are defined in this table is non-standard and may lead to undefined behavior. Any exceptions are specified
in the appropriate descriptive tables.

Units 11
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Chapter 1 Introduction

The following table lists the units used in JDF. The representation column specifies the XML representation in the
unit attribute of resources.

Measurement

Table 1-4: Units used in JDF

Representation

Remarks

Length point (1/72 inch) |pt Used for all except microscopic lengths (see below)
micron mu Used for microscopic lengths — where used (instead
of points) it will be explicitly stated in the definition of
the item. See Media/@Thickness.

Volume liter 1 —

Weight gram g —

Area m2 m2 —

Resolution dpi dpi The dots per inch (dpi) for print output and bitmap
image (TIFF, BMP, etc.) file resolution.

Line Screen Ipi Ipi The lines per inch (Ipi) for conventionally screened
halftone, screened grayscale, and screened monotone
bitmap images.

Screen Resolution |ppi ppi The pixels per inch (ppi) for screen display (e.g., soft-
proof display and user interface display), scanner cap-
ture settings, and digital camera settings.

Spot Resolution spi spi For imaging devices such as filmsetters, platesetters,
and proofers, the fundamental imaging unit, (e.g., one
“on” laser or imaging head imaged unit). Note: Many
imaging devices construct dots from multiple imaging
spots, so dpi and spots per inch (spi) are not equiva-
lent.

Paper weight g /m>2 g/m2 —

Speed units/hour */h Replace the “*” in the representation with the appro-
priate unit

Temperature C° (Celsius) C degree centigrade

Angle degrees® degree —

Countable Objects |1 — Countable objects, such as sheets, have no unit specifi-

cation.
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Chapter 2 Overview of JDF

Introduction

This chapter explains the basic aspects of JDF. It outlines the terminology that is used and is recognized by the for-
mat, and the components of a workflow necessary to execute a printing job using JDF. Also provided is a brief discus-
sion of JDF process structure and the role of messaging in a JDF job.

2.1 System Components

This section defines unique terminology used in this specification for the job and workflow components of JDF.
Links to additional information is included for some terms.

211 Job Components

This terminology describes how JDF is described conceptually and hierarchically.

21.1.1 Jobs and Nodes

A job is the entirety of a JDF project. Each job is organized in a tree structure containing all of the information
required to complete the intended project. The information is collected logically into what is called a node. Each node
in the tree structure represents an aspect of the job to be executed.

The nodes in a job are organized in a hierarchical structure that resembles a pyramid. The node at the top of the pyra-
mid describes the overall intention of the job. The intermediate nodes describe increasingly process-oriented aspects of the
job, until the nodes at the bottom of the pyramid each describe a single, simple process. Depending on where in the job
structure a node resides, it can represent a portion of the product to be created, one or many processing steps, or other job
parts. For more information about jobs and nodes, see Section 3, Structure of JDF Nodes and Jobs.

21.1.2 Elements

An element is a standard XML syntactic construct [XML]. (See also:
Section 2.1.1.3, Attributes.) Elements that are subparts of other ele-
ments are often referred to as subelements. JDF elements are repre- XML101.com provides online
sented by two kinds of data types: element and text element. The latter J torials that non-programmers can easily
is abbreviated as telem. For more information about elements, see [follow. The site includes examples. See
Section 3.1.2, JDF Node Attributes and Elements. http://xml1101.com/

2113 Attributes
An attribute is a standard XML syntactic construct [ XML]. (See also: Section 2.1.1.2, Elements.) Attributes are
defined as various different data types, such as string, enumeration, dateTime, and so on.

XML Crash Course

Need a crash course in XML?

For more information about attributes, see Section 3.1.2, JDF Node Attributes and Elements. Note that an attribute
with an empty (zero length) value string is illegal except when the attribute value is defined as an arbitrary string or as a list,
(e.g., when not used nor required, attributes should be omitted rather than included as empty attributes.)

2114 Relationships

The hierarchical JDF structure implies relationships between nodes and elements within a JDF tree structure. The
terms used in this document to describe these relationships are defined below, and, in some cases, include a brief rep-
resentation of the encoding that would express them.

*  Parent: An element that directly contains a child element.
<Parent><Child/></Parent>

*  Child: An element that resides directly in the parent element.

*  Sibling: An element that resides in the same parent element as another child element.
<Any><Sibling/><Sibling/></Any>

* Descendent: An element that is a child or a child of a child, etc.

*  Ancestor: An element that is a parent or a parent’s parent, etc.

System Components 13
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<Ancestor>
<Any>
<Descendent/>
<MoreAnys>
<Descendent/>
</MoreAnys>
</Any>
</Ancestor>
* Root: The single element that contains all other elements as descendents.
*  Leaf: element without further child elements.

*  Branch: An intermediate node in a hierarchy that contains at least one child node. A branch is never a leaf.

2115 Links

There are two kinds of links in JDF: internal links and external links. Internal links are pointers to information that is
located elsewhere in a JDF document. The data that is referenced by the link is located in a target element. External
links are used to reference objects that are outside of the JDF document itself, such as content files or color profiles.
These objects are linked using standard URLs (Uniform Resource Locators).

JDF makes extensive use of links in order to reuse information that is relevant in more than one context of the
job. The same target may be referenced by multiple links. However, no link references more than one target.

21.2 Workflow Component Roles

The four components required to create, modify, route, interpret and execute a JDF job are known as agents, control-
lers, devices and machines. Overseeing the workflow created by these components is MIS, or Management Informa-
tion Systems. These five aspects of a JDF workflow are described in the sections that follow.

By defining these terms, this specification does not intend to dictate to manufacturers how a JDF/JMF system
should be designed, built, or implemented. The intention is to name the component mechanisms required for the
interaction of actual components in a workflow during the course of a JDF job. In practice, it is very likely that indi-
vidual system components will include a mixture of the capabilities described in the following sections. For example,
many controllers are also agents.

21.21 Machines

A machine is any part of the workflow system designed to execute a £

Agents,

. . ) . Controllers & Devices
process. Most often, this term refers to a piece of physical equipment,

such as a press or a binder, but it can also refer to the software compo-
nents used to run a particular machine. Computerized workstations,
whether run through automated batch files or controlled by a human
worker, are also considered machines if they have no JDF interface.

“Agents”, “Controllers”, and
“Devices” are special, logical descriptions.
You probably won'’t ever buy one. An agent
(writes and reads JDF) may be any soft-
ware tool that can parse JDF. Controllers

21.2.2 peV'ce§ o ) ) communicate instructions that devices act
The most basic function of a device is to execute the information §ypon. They are functions that may be

specified by an agent and routed by a controller. Devices must be | embedded into your software, production
able to execute JDF nodes and initiate machines that can perform the §equipment, or MIS systems.

physical execution. The communication between machines and
devices is not defined in this specification. Devices may, however,
support JMF messaging in order to interact dynamically with controllers.

21.2.3 Agents

Agents in a JDF workflow are responsible for writing JDF. An agent has the ability to create a job, to add nodes to an
existing job, and to modify existing nodes. Agents may be software processes, automated tools, or even text editors.
Anything that can be used in composing JDF can be considered an agent.

Actual implementations of devices or controllers will most often be able to modify JDF. These system compo-
nents have agent properties in the terms of this specification.

14 System Components
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2.1.2.4 Controllers

Agents create and modify JDF information; controllers route it to the
appropriate devices. The minimum requirement of a controller is that
it can initiate processes on at least one device, or at least one other
slave controller that will then initiate processes on a device. In other
words, a controller is not a controller if it has nothing to control. In
some cases, a pyramid-like hierarchy of controllers can be built, with
controllers at the top of the pyramid controlling a series of lower-level
controllers at the bottom. The lowest-level controllers in the pyramid,
however, must have device capability. Therefore, controllers must be
able to work in collaboration with other controllers. In order to com-
municate with one another, and to communicate with devices, control-
lers must support the JDF file-exchange protocol and may support
JMF. Controllers can also determine process planning and scheduling
data, such as process times and planned production amounts.

21.25 Management Information Systems—MIS
The overseer of the relationships between all of the units in a work-
flow is known as Management Information Systems, or MIS. MIS is,
in effect, a macrocosmic controller. It is responsible for dictating and
monitoring the execution of all of the diverse aspects of the workflow.
To do this, it must remain in contact with the actual production facili-
ties. This can be accomplished either in real time using JMF messag-
ing or post-facto using the audit records within JDF.

To allow MIS to communicate effectively with the other work-
flow components, JDF supplies what is essentially a messenger ser-

Automating Data
Flows

&

JDF-enabled workflow may
require a tremendous amount of informa-
tion. This could seem daunting to anyone
who expects to have to enter information
into a system, but it need not be the case.
From the style information in a layout file,
to automatically generated image file
header information, to the color profiles
tagged onto images automatically by digital
cameras or image editing systems, a great
deal of information can be captured and
passed along from one JDF-enabled appli-
cation to another. Furthermore, where, in
the specification, there are many options,
those options can be set to user-defined
default values that represents typical jobs
in your particular workflow. For instance,
JDF provides a variety of staple folds. If
your plant only supports a crown fold, that
becomes the default in your JDF-enabled
system and is rarely manually specified or
keyed.

vice, in the form of JMF, to run between MIS and production. This format is equipped with a variety of message
types, ranging from simple, unidirectional notification to queries and even commands. System designers have a great
deal of flexibility in terms of how they choose to use the messaging architecture, so that they can tailor the processes
to the capabilities of the existing workflow mechanism. Figure 2.1 depicts how various communication threads can

run between MIS and production.

JDF also provides system components the ability to collect performance data for each node, which can then be
passed on to a job-tracking system for use by the MIS system. These data may be derived from the messages that the
controller receives or from the audit records in the job. (For more information on audits, see Section 3.9.1, Audit
Elements.) Alternatively, the completed job may be passed to the job accounting system, which examines the audit

records to determine the costs of all the processes in the job.

System Components
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2.1.2.6 System Interaction

An example of the interaction and hierarchical structure of the components considered in the preceding sections is
shown in the following figure. Single arrows indicate uni-directional communication channels and double arrows
indicate bi-directional communication.

Controller/Agent
controller with agent properties)

ML 1

Controller/ Controller/ ; ;
Agent 1 Agent 2 Device 1 Device 2
L
L HE L L g_,
o = o = =
= =5 = = ]
&
Device 1.1 Controller/Agent 2.1
[m] m}
el ]
Device/Agent 2.1.1 Device 2.1.2

Figure 2.1: Example of JDF and JMF workflow interactions

2.2 JDF Workflow

JDF does not dictate that a workflow be constructed in any pre-specified way for it to be usable. On the contrary, its
flexibility has allowed JDF to model existing custom solutions for the graphic arts, as well as those yet to be imag-
ined. JDF is equally as effective with a simple system using a single controller-agent and device as it is with a com-
pletely automated industrial press workflow with integrated pre- and postpress operations.

Because of workflow system construction in today’s industry, the principal subsection procedures of a printing
job—prepress, press, and postpress—remain largely disconnected from one another. JDF provides a solution for this
lack of unity. With JDF, a print job becomes an interconnected workflow that runs from job submission through trap-
ping, RIPing, filmmaking, platemaking, inking, printing, cutting, binding, and sometimes even through shipping. JDF
enables an architecture that defines the process necessary to produce each intended result and identifies the elements
necessary to complete the processes. All processes are separated into nodes, and the entire job is represented by a tree
of these nodes. All of the nodes taken together represent a desired printed product.

Each individual node in JDF is defined in terms of inputs and outputs. The inputs for a node consist of the
resources it uses and the parameters that control it. For example, the inputs in a node describing the process parame-
ters for imaging the cover of a brochure might include requirements for trapping, RIPing, and imposing the image.
The output of such a node might be a raster image.

Unless they represent the absolutely final product, resources that are produced by one node are in turn modified
or consumed by subsequent nodes. Therefore, the output of the process described above—the raster image—becomes
one of the input resources for a node describing the printing process for the brochure. This input resource would be
joined in the node by other input resources such as inks, press sheets, plates, and a set of parameters that indicate how
many sheets should be produced. The output would be a set of printed press sheets that in turn would become the
input resource for postpress operations such as folding and cutting. And so on until the brochure is completed.

16 JDF Workflow
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This system of interlinked nodes effectively unites the prepress, press, and postpress processes, and even extends the
notion of where a job begins. A JDF job, like any printing job, is defined by the original intent for the end product.
The difference between a JDF job and a generic printing job, however, is that JDF allows the entire job, from prepress
through postpress, to be defined up front. All of the resources and processes necessary to produce an entire printed
product can be identified and organized into nodes before the first prepress process is set in motion. Furthermore, the
product intent specification can be extremely broad or extremely detailed, or anywhere in between. This means that a
job may be so well defined before production begins that the system administrator only has to set the wheels in
motion and let the job run its course. It may also mean that the person submitting the job has only a general idea of
what the final product will look like and that modifications to the intent will be made along the way, depending on the
course of the job.

For example, the person submitting the job specification for the brochure described above may know that she
wants 400 copies, that she wants it done on a four-color press with no spot colors, that the cover will be on a particu-
lar paper stock and the contents on another, that the binding will be stapled, and that she requires the job in two
weeks. Another person might know only that he wants the pages she’s designed to be put into some sort of brochure
form, although she doesn’t know exactly what. Either person’s request can be translated into a JDF product intent
node that will eventually branch into a tree structure describing each process required to complete the brochure. In the
first example, the prepress, press, and postpress processes will be well defined from the start. In the second example,
information will be included as it is gathered. The following sections describe the way in which nodes can combine to
form a job.

2.21 Job Structure

JDF jobs consist of a set of nodes that specify the production steps needed to create the desired end product. The
nodes, in addition to being connected through inputs and outputs, are arranged in a hierarchical tree structure.
Figure 2.2, below, shows a simple example of a tree of nodes.

Product nodes

Process group nodes

5884 dob oo\

Individual Process nodes

Figure 2.2: JDF tree structure
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The following table provides a hypothetical breakdown of the nodes in the tree structure shown above.

Table 2-1: Information contained in JDF nodes, arranged numerically

Node # Meaning

1 Entire book

2 Cover

3 Contents

4 Production of cover

5 Production of all color pages

6 Production of all black-and-white pages
7 Cover production process 1

8 Cover production process 2

9 Cover production process 3

10 Cover Finishing process

11 RIPing for color pages

12 Plate making for color pages

13 Printing for color pages

14 Color page finishing process

15 RIPing for black-and-white pages

16 Printing for black-and-white pages on a digital press
17 Binding process for entire book

The uppermost nodes (1, 2, & 3) represent the product intent in general terms. These nodes describe the desired end
product and the components of that product, which, in this case, are the cover and the content pages. As the tree
branches, the information contained within the nodes gets more specific. Each subnode defines a component of the
product that has a unique set of characteristics, such as different media, different physical size, or different color
requirements. The nodes that occur in the middle of the tree (4, 5, & 6) represent the groups of processes needed to
produce each component of the product. The nodes that occur closest to the bottom of the tree (7—17) each represent
individual processes.

In this example, there are two subcomponents of the job, the cover and the contents, each with distinct require-
ments. Therefore, two nodes—nodes 2 and 3—are required to describe the elements of the job in broad terms. Within
the content pages there are some black-and-white pages and some color pages. Since fabricating each requires a dif-
ferent set of processes, further branching is necessary. The following table arranges the nodes in groups according to
the processes they will be executing.

Table 2-2: Information contained in JDF nodes, arranged by group

Process Group Node # Meaning
1 Entire book
Entire book
17 Assemble book
2 Cover
4 Cover assembly processes
7 Cover production process 1
Cover -
8 Cover production process 2
9 Cover production process 3
10 Finishing process for cover
Contents 3 Contents

18 JDF Workflow
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Table 2-2: Information contained in JDF nodes, arranged by group

Process Group Node # Meaning
5 Production of all color pages
11 RIPing for color pages
Color Pages 12 Plate making for color pages
13 Printing for color pages
14 Color page finishing
6 Production of all black-and-white pages
Black-and-white pages 15 RIPing for black-and-white pages
16 Printing for black-and-white pages on a digital press

This hierarchical structure is discussed in more detail in the following section.

2.3 Hierarchical Tree Structure and Networks in JDF

Output resources of JDF nodes are often the input resources for other
JDF nodes. Nodes must not begin executing until all of their input
resources are complete and available. This means that the nodes exe-
cute in a well defined sequence. One process follows the next. For
example, a process for making plates will produce, as output
resources, press plates that are required by a
ConventionalPrinting process.

In the hierarchical organization of a JDF job, nodes that occur higher
in the tree represent high level, more abstract operations, while lower
nodes represent more detailed process operations. More specifically,
nodes near the top of the tree may represent only intent regarding the com-
ponents or assemblies that make up the product, while the leaf nodes pro-
vide explicit instructions to a device to perform some operation.
Figure 2.3 shows an example of a hierarchical structure.

Parent JDF

Node

Trees & Nodes

e
’ In the real world, if you wanted

to scan a photo, you would
probably go to the prepress department to
find a scanner. JDF uses this same com-
mon-sense approach to organization. Pro-
cesses (nodes) are organized into a
hierarchy (tree). Consider your own opera-
tions. If you were to group your depart-
ments, equipment, and processes into an
“org chart,” what would it look like?.

~ o

Figure 2.3: Example of a hierarchical tree structure of JDF nodes

In addition to the hierarchical structure of the node tree, sibling nodes are linked in a process chain by their respective
resources. In other words, an output resource of one node ends up representing the input resource of the following
node (as represented in Figure 2.4). This interrelationship is known as resource linking.

Hierarchical Tree Structure and Networks in JDF
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With resource linking, complex networks of processes can be formed. Figure 2.4 displays an alternate representation
of the process described in Figure 2.3. Whereas Figure 2.3 represents a hierarchical structure, Figure 2.4 shows an
example of the linking mechanism of the same job. Note that there are many possible process networks that map to
the same node hierarchy.

\ 4
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~ T

o)
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'E:'P =(RD T o e }

[P
Key: : 6 '
“P” = Process IPA I
“R” = Resource l_(Node consisting of process P4, P5, & P6) I
__________ -}

Figure 2.4: Example of a process chain linked by input and output resources

In the JDF specification, the linking of processes is not explicitly specified. In other words, nodes are not arranged in
an abstract chronology, dictating, for example, that the trapping node must come before the RIPing node. Rather, the
links are implicitly defined in the exchange of input and output Resources. Resource dependencies form a network of
processes, and the sequence of process execution—that is, the routing of processes—can be derived from these
dependencies. One resource dependency might have the possibility of multiple process routing scenarios. It is up to
MIS to define the proper solution to meet local constraints. Note that the type of exchange Resource effectively limits
the processes that can be linked.

The agent or set of agents employed by MIS to write the JDF job must be familiar with these local constraints.
They must take into account factors such as the control abilities of the applications that complete the prepress pro-
cesses, the transport distance between the prepress facility and the press itself, the load capabilities of the press, and
the time requirements for the job. All of the factors taken together build a process network representing the workflow
of production. To aid agents in defining the workflow, JDF provides the following four different and fundamental
types of process routing mechanisms, which may be combined in any way.

1 Serial processing that is subsequent production and consumption of resources as a whole, represented by a
simple process chain

2 Overlapping processing that is simultaneous production and consumption of resources by pipes
3 Parallel processing that involves the splitting and sharing of resources

4 Iterative processing that is a circular or back and forward processing for developing resources by repeated activity
These mechanisms are discussed in greater detail in Section 4.3, Execution Model.

2.4 Role of Messaging in JDF

Whereas JDF provides a container to define a job, the Job Messaging Format — JMF, defined in Chapter 5, JDF
Messaging with the Job Messaging Format — provides a method to generate snapshots of job status and to interac-
tively manipulate elements of a workflow system.

JMF is specifically designed for communication between the production system controller and the work centers
or devices with which it interacts. It provides a series of queries and commands to check the status of processes and,
in some cases, to dictate the next course of action. For example, the KnownDevices query allows the controller to
determine what processes can be executed by a particular device or work center. These processes are likely to be
determined at system initialization time. The SubmitQueueEntry message provides a means for the controller to
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submit a job ticket to individual work centers or devices. And the Status, Resource and Occupation messages

allow the device or work center to communicate quasi real-time' processing status to a controller. Depending on the
system configuration, the message handler may choose to record status changes in the history logs. The status mes-
sage allows the controller to request status updates from the controller.

JDF also provides mechanisms to define recipients for individual messages on a node-by-node basis. This
enables controllers to define the aspects and the parts of jobs that they want to track. For more information about mes-
saging, see Chapter 5, JDF Messaging with the Job Messaging Format.

2.5 Coordinate Systems in JDF

This chapter explains how coordinate systems are defined and used in JDF. It also shows how the matrices are used to
specify a certain transformation and how these matrices can be used to transform coordinates from one coordinate
system to another coordinate system. In addition, it clarifies the meaning of terms like Top or Left.

251 Introduction

During the production of a printed product it often happens that one object is placed onto another object. During
imposition, for example, single pages and marks (like cut, fold, or register marks) are placed on a sheet surface. Later,
at image setting, a bitmap containing one separation of a sheet surface is imposed on a piece of film. In a following
step, the film is copied to a printing plate which then is mounted on a press. In postpress, the printed sheets are gath-
ered on a pile. The objects involved in all these operations have a certain orientation and size when they are put
together. In addition, one has to know where to place one object on the other.

The position of an object (e.g., a cut mark) on a plane can be specified by a two-dimensional coordinate. Every digi-
tal or physical resource has its own coordinate system. The origin of each coordinate system is located in the lower left
corner, (i.e., the X coordinate increases from left to the right, and the Y coordinate increases from bottom to top.)

b

rigin

Figure 2.5: Standard coordinate system

Each page contained in a PDL file has its own coordinate system. In the same way a piece of film or a sheet of paper
has a coordinate system. Within JDF each of these coordinate systems is called resource coordinate system.

If a process has more than one input resource with a coordinate system, it is necessary to define the relationship
between these input coordinate systems. Therefore, a process coordinate system is defined for each process. JDF tickets
are written assuming an idealized Device that is defined in the process coordinate system for each process that the Device
implements. A real Device must map the idealized process coordinate system to its own device coordinate system.

The coordinate systems of the input resources are mapped to the process coordinate system. Each of those map-
pings is defined by a transformation matrix, which specifies how a coordinate (or position) of the input coordinate
system is transformed into a coordinate of the target coordinate system. (See Section 2.5.6, Homogeneous
Coordinates for mathematical background information.) In the same way, the mapping from the process coordinate

1. Quasi real-time is the time-scale typically associated with production control systems. JMF is not
intended for true real-time, lower level machine control.
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system to the coordinate systems of the output resources is defined. The process coordinate system is also used to
define the meaning of terms like Top or Left, which are used as values for parameters in some processes.

resource coordinate system
of input resource 1

resource coordinate system
of input resource 2

ResourceLink:Transformation

y

ResourceLink:Transformation

y

resource coordinate system
of input resource n

ResourceLink:Transformation

process coordinate system

identity transformation

A 4

identity transformation

h 4

resource coordinate system
of output resource 1

resource coordinate system
of output resource 2

identity transformation

y

resource coordinate system
of output resource n

Figure 2.6: Relation between resource and process coordinate systems

It is important that no implicit transformations (such as rotations) are assumed if the dimensions of the input
resources of a process do not match each other. Instead every transformation (e.g., a rotation) must be specified
explicitly by using the Orientation or Transformation attribute of the corresponding ResourceLink. The same
applies also to other areas in JDF, (e.g., the LayoutPreparation process). A FitPolicy element may define a

policy for implied transformations.

2.5.2 How and Where Coordinates and Transformations Are Used/Defined in

JDF

Data Type

Example

The following data types are used for the specification of coordinates and transformation:

XYPair “612 7927
double “20.7”
Rectangle “0 0595 843~

right, top™.)

(Order of elements is “lower-left x, lower-left y, upper-right x, upper-right y” or “left, bottom,

Matrix “100130.0235.3”
(The ordering of elements is defined in Section 2.5.6, Homogeneous Coordinates)
Orientation “Rotatel80” or “F1ip90”

Coordinates and transformations are used
Intent Resources, such as

throughout JDF, to include:

* LayoutIntent: specifies size of finished product

e Medialntent: specifies size of media

» InsertingIntent: specifies rotation and offset

Process Resources, such as

»  Component: specifies coordinate system

*  CutBlock: specifies cut block coordinate system

*  FoldingParams: specifies folding ope

rations

22
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2.5.3 Coordinate Systems of Resources and Processes

Modified in JDF 1.2

Each physical input Resource, (i.c., Component), of a process has, by default, its own coordinate system, which
is called the “resource coordinate system.” The coordinate system also implies a specific orientation of that
Resource. On the other hand there is a coordinate system that is used to define various process-specific parameters.
This coordinate system is called a target or process coordinate system.

It is often necessary to change the orientation of an input Resource before executing the operation. This can be
done by specifying a transformation matrix. It is stored in the Orientation or Transformation attribute of the
ResourceLink. This provides the ability to specify different matrices for the individual resources of a process. For
details on ResourceLinks, see section “Resource Links” on page 61.

2.5.31 Coordinate Systems of Combined Processes

New in JDF 1.2

Combined Processes (See “Combined Process Nodes” on page 46.) combine multiple individual processes and thus
also the processes respective coordinate systems. The process coordinate systems are not modified by the fact that the
processes are part of a combined process, they are identical to the process coordinate systems of the processes, were
they defined in a linked chain of individual processes. The coordinate systems of an exchange resource may be mod-
ified by defining it as a pipe by specifying Resource/@PipelID and Resource/@PipeProtocol=>Internal”.
(See “Overlapping Processing Using Pipes” on page 114.) and linking it to the combined process with both an input
and output ResourceLink. The input ResourceLink defines the coordinate transformation using the standard
Transformation or Orientation attributes. Resource/@Status of the exchange resource must be
“Complete”.

253.2 Coordinate System Transformations

The following table shows some matrices that can be used to change the orientation of a physical Resource. Most
of the transformations require the X- (w) and the Y-dimension (h) of the Component as specified in the
Dimension element. If these are unknown, it is still possible to define a general orientation in the Orientation
attribute of the ResourceLink. The naming of the attribute reflects the state of the Resource and not necessarily the
order of applied transformations. Thus Rotate 90 and F11ip 90 specify that the original Y axis as represented by the
spine is on top. In the case of F11p 90, the Component is additionally flipped front to back.
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Table 2-3: Matrices and Orientation values used to describe the orientation of a Component

Orientation Value Source Transformation Matrix Target

Coordinate System According Action Coordinate System

Rotatel ¥ 1 00100 ¥
No Action

01 -10#Hn0O
90° Counterclockwise Rotation ¥

Rotate90 ¥

-1 00 -1 w h ¥
180° Rotation

Rotatel80 ¥

0 -1 100w
270° Counterclockwise Rotation

Rotate270 ¥

1 00-10h ¥
Flip around X

Flip0 v

Flip90 ¥ 0 -1 -1 0hAhw

90° Counterclockwise Rotation

+ Flip around X m x

-1 001 wo v
180° Rotation + Flip around X

Flipl80 ¥

011000
270° Counterclockwise
Rotation + Flip around X o 7

F1ip270 v

ul AN I IR Y N
1
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2.5.4 Product Example: Simple Brochure

To illustrate the use of coordinate systems in JDF, a simple saddle stitched brochure with eight pages is used as an
example. The brochure is printed on two sheets with front and back. The two sheets are then folded, collected on a
saddle, and saddle stitched. Finally the brochure is cut with a three-side trimmer. The following table lists the JDF
processes used for the production of the simple brochure.

Input Resources Process Output Resources
Layout Imposition RunlList
RunList (Document)
RunList (Marks)
RunlList Interpreting RunlList (InterpretedPDLData)
RunlList (InterpretedPDLData) Rendering RunlList (rasterized ByteMaps)
Media
RenderingParams
RunlList (rasterized ByteMaps) Screening RunlList (Bitmaps)
ImageSetterParams ImageSetting (to Film) ExposedMedia (Film)
Media (Film)
RunList (Bitmaps)
ExposedMedia (Film) ContactCopying ExposedMedia (Plate)
ExposedMedia (Plate) ConventionalPrinting Component
ConventionalPrintingParams
FoldingParams Folding Component
Component
CollectingParams Collecting Component
Component
SaddleStitchingParams SaddleStitching Component
Component
TrimmingParams Trimming Component
Component

At imposition, the layout describes a signature with two sheets, each having a front and a back surface. On each sur-
face, two content objects, (i.c., pages, are placed.)

Sheet1, Front Sheet 1, Back Sheet 2, Front Sheet?, Back

8 1./ 27| |63 45

Figure 2.7: Layout of simple saddle stitched brochure (product example)

Each surface has its own coordinate system, in which a surface contents box is defined. This coordinate system is also
referred to as the Layout coordinate system because the Surface, Sheet, and Signature clements are defined
within the hierarchy of the Layout resource. The content objects are placed by specifying the CTM attribute relative
to the surface contents box. If the position of an object within a page is given in the page coordinate system, this coor-
dinate can be transformed into a position within the surface coordinate system:

PSurface = Ppage X CTMp,ge + [SurfaceContentsBoXx owerleft SurfaceContentsBoXyowerlefi 0]
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Please note, that the width and height of the surface are not known at this point.

N

Content abjectipage 17
Surface contents box '///

8 1_/#‘ /— Surface
Origin
H" Caontent object(pags &)

X

Figure 2.8: Surface coordinate system

The sheet coordinate system is identical with the coordinate system of the front surface. This means that no transfor-
mation is needed to convert a coordinate from one system to the other. Instead, the coordinates are valid (and equal)
in both coordinate systems. The relation between the coordinate system of the front and the back surfaces depends on
the value of the Sheet/@LockOrigins attribute. The sheet coordinate system is also identical with the signature
coordinate system, which in turn is identical with the coordinate system of the imposition process.

The output resource of the imposition process is a run list. Each element of the run list has its own coordinate
system, which is identical with the corresponding signature coordinate system. The interpretation, rendering, and
screening processes do not affect the coordinate systems. This means that the coordinate systems of all these pro-
cesses are identical.

At the image setting process, the digital data is set onto film. The process coordinate system is defined by the
media input resource. The width and height of the media are defined in the Media/@Dimension attribute. The
position of the signatures (as defined by the run list input resource) on the film is defined by the
ImageSetterParams/@CenterAcross attribute.

The coordinate system of the conventional and digital printing processes is called press coordinate system. It is
defined by the press: the X-axis is parallel to the press cylinder, and the Y-axis is going along the paper travel. Y =0
is at begin of print, X = 0 is at the left edge of the maximum print area. The Front side of the press sheet faces up
towards the positive Z-axis. The relationship between the layout coordinate system and the press coordinate system is
defined by the CTM attributes of the corresponding TransferCurveSet elements located in the
TransferCurvePool.

W
Ao E! D ieder 245

ma-imum print area

direction of
paper travel

begin of print —=

Figure 2.9: Press coordinate system used for sheet-fed printing
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¥ ribban
OR0QORS D CpieerF A5

real midth

F 9

maximum print area of
one single impression

direction of
wieb trawel

20UBIAJLND D Japulfs

l

begin of print —=

Figure 2.10: Press coordinate system used for web printing

The output of the printing process (e.g., a pile of printed sheets) is described as a Component resource in JDF. The
coordinate system of the printed sheets is defined by the transformation given in the TransferCurveSet/CTM
attribute (where Name = “paper”).

Each of the two sheets is folded in a separate folding process. In this example, the orientation of the sheets is not
changed before folding. This can be specified by setting the Orientation attribute of the input resource to
RotateO or by setting the Transformation attribute to "2 0 0 1 0 0”. The folding process changes the coor-
dinate system. In this example the origin of the coordinate system is moved from the lower left corner of the flat sheet
(input) to the lower left corner of the folded sheet (output), (i.e., it is moved to the right by half of the sheet width.)

Y A Sheet 1 Y A Sheet 2
T |

X X

Figure 2.11: Coordinate systems after Folding (product example)
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The two folded sheets are now collected. In this example, the orientation of the folded sheets is not changed before
collecting. This can be specified by setting the Orientation attribute of the input resource to Rotate0 or by setting
the Transformation attribute to “1 0 0 1 0 0”. The collecting process does not change the coordinate system.

i
e}

Figure 2.12: Coordinate systems after Collecting (product example)

The two collected and folded sheets are now trimmed to the final size of the simple brochure. In this example, the ori-
entation of the collected and folded sheets is not changed before trimming. This can be specified by setting the
Orientation attribute of the input resource to Rotate0 or by setting the Transformation attribute to “1 001 0
0. The trimming process changes the coordinate system: the origin is moved to the lower left corner of the trimmed
product.

In looking at the whole production process, a series of coordinate systems is being involved. The relationship
between the separate coordinate systems is specified by transformation matrices. This allows transformation of a
coordinate from one coordinate system to another coordinate system. As an example, note the position of the title on
page 1 of the product example in Figure 2.12. By applying the first transformation, this position can be converted into
a position of the surface (or layout) coordinate system. This position can then be converted into the paper coordinate
system by applying (in this order) the Film, Plate, Press, and Paper transformations stored in the
TransferCurvePool.

From now on in the workflow, every process is using components as input and output resources. The resource
link of each input and output component contains a Transformation attribute or an Orientation attribute. The
Transformation attribute may be used if the width and the height of the component are known or a non-orthogonal
rotation is required. Otherwise the Orientation attribute may be used to specify a change of the orientation, (e.g., an
orthogonal rotation).

Since the folding process changes the coordinate system depending on the fold type, the transformations speci-
fied in the resource links are not sufficient to transform a position given in the paper coordinate system to a position
in the coordinate system of the folded sheets, (i.e. the resource coordinate system of the output component of the fold-
ing process.) An additional transformation depending on the fold type and details of the individual folds has to be
applied. The corresponding transformation matrix is not explicitly specified in the JDF file.

The collecting process does not change the coordinate system. Therefore, only the transformations specified in
the resource links of the input and output resources, (i.e., components, have to be applied.)

The trimming process again changes the coordinate system depending on the trimming parameters. Therefore, a
transformation depending on the trimming parameters has to be applied in addition to the transformations specified in
the resource links. The matrix for the additional transformation (depending on the trimming parameters) is not explic-
itly specified in the JDF file.

After having applied all transformations mentioned above, the resulting coordinate specifies the position of the
title in the coordinate system of the final product.
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Page Coordinate System = Resource coordinate system of input Component

Surface:SurfaceContentsBox and CTM Page

Surface Coordinate System = Layout coordinate system = process coordinate system of Imposition,
Interpreting, Rendering, and Screening processes

TransferCurveSet:CTM (Name = “Film”)

Film Coordinate System = Process coordinate system of ImageSetting (/gnored in a CTP or digital printing
environment)

TransferCurveSet:CTM (Name = “Plate”)

Plate Coordinate System = Process coordinate system of ContactCopying. (/gnored in a CTP or digital printing
environment)

TransferCurveSet:CTM (Name = “Press”)

Press Coordinate System = Process coordinate system of ConventionalPrinting process.

TransferCurveSet:CTM (Name = “Paper”)

Paper Coordinate System = Resource coordinate system of output component of ConventionalPrinting process
= Resource coordinate system of input component of Folding process

ResourceLink: Transformation (or ResourceLink: Orientation)

Process Coordinate System of Folding

Transformation according to type of fold & ResourceLink:Transformation (or ResourceLink: Orientation)

Resource coordinate system of output component of Folding process = Resource coordinate system of input
component of Collecting process

ResourceLink: Transformation (or ResourceLink: Orientation)

Process Coordinate System of Collecting

ResourceLink: Transformation (or ResourceLink: Orientation)

Resource coordinate system of output component of Collecting process = Resource coordinate system of input
component of Trimming process

ResourcelLink: Transformation (or ResourceLink: Orientation)

Process Coordinate System of Trimming

Transformation according to trimming parameters and ResourceLink:Transformation (or
ResourceLink: Orientation)

Resource coordinate system of output component of Trimming process = coordinate system of final product

Figure 2.13: Examples of Transformations and Coordinate Systems in JDF.
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2.5.5 General Rules

The following rules summarize the use of coordinate systems in JDF.
*  Every individual piece of material (film, plate, paper) has a resource coordinate system.
*  Every process has a process coordinate system.

*  Terms like fop, left, etc., are used with respect to the process coordinate system in which they are used and are
independent of orientation, (i.e., landscape or portrait), and the human reading direction.

e The coordinate system of each input component is mapped to the process coordinate system.
*  The coordinate system may change during processing, (e.g., in Folding).

e The description of a product in JDF is independent of particular machines used to produce this product. When
creating setup information for an individual machine, it might be necessary to compensate for certain machine
characteristics. At printing, for example, it might be necessary to rotate a landscape job because the printing
width of the press is not large enough to run the job without rotation.

25.6 Homogeneous Coordinates

A convenient way to calculate coordinate transformations in a two-dimensional space is by using so-called homoge-
neous coordinates. With this concept, a two-dimensional coordinate P=(x,y) is expressed in vector form as [x y 1].
The third element “1” is added to allow the vector being multiplied with a transformation matrix describing scaling,
rotation, and translation in one shot. Although this only requires a 2*3 matrix (e.g., as it is used in PostScript) in prac-

tice 3*3 matrices are much more common, because they can be concatenated very easily. Thus, the third column is set
to “00 1”.

a b 0
Tef = |c 4 0O would in JDF be written as “abcde
e £ 1
Some often used transformation matrices are
1 0 0
Tef = [0 1 0O identity transformation
0 0 1
(1 0
T = 0 1 0 translation by dx, dy
dg dy 1

cos @ sinog@ 0
Trf = |— sn @ cos @ 0 rotation by @ degrees counter-clockwise

0 0 1
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Transforming a point
In this example, the position P given in the coordinate system A is transformed to a position of coordinate system B.

The relationship between the two coordinate systems is given by the transformation matrix 7rf

Qrigin of
Cootdin ate m—
svsterm A

Origin of W
coordinate b
system B

Figure 2.14: Transforming a point (example)

P, = (30, 100)

P, = [30 100 1]

Pp = P, x T

in JDF, Trfis written as “1 0 0 1 40 60”

1 0 0
P, = [30 100 1=x|0 1 0
40 60 1

Py = (70, 160)

P, = [70 160 1]
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Chapter 3  Structure of JDF Nodes and Jobs

Introduction

This chapter describes the structure of JDF nodes and how they interrelate to form a job. As described in Section
2.1.1, Job Components, a node is a construct, encoded as an XML element, that describes a particular part of a JDF
job. Each node represents an aspect of the job: 1.) in terms of a process necessary to produce the end result, such as
imposing, printing, or binding; 2.) in terms of a product that contributes to the end result, such as a brochure; or 3.) in
terms of some combination of the previous two. In short, a node describes a product or a process.

In addition to describing the structure of an individual JDF node, this chapter examines in what way those nodes
interact to form a coherent job structure. The visual correlative of this structure resembles a family tree with a single
node describing the entire job at the top, and a number of nodes at the bottom that each describes only one specific
process. JDF-supported, leaf-level processes are described in “Processes” on page 191.

Resource linking specifies the transformation of input Resources into output Resources, which in turn may
become inputs of other nodes. It also allows nodes to share the same Resource. The combination of hierarchical nest-
ing of nodes and Resource linking allows complex process networks to be constructed. In a simple case, however, a
JDF instance may contain only one node.The only way that a JDF Node can identify its input and output Resources is
by using ResourceLink elements.

The hierarchical structure of a JDF job achieves a functional grouping of processes. For example, a job may be
split into a prepress node, a press node, and a finishing node that contain the respective process nodes. Each and every
node in turn contains attributes that represent various characteristics of that node. Nodes also contain subelements of
certain types, such as resources, process information, customer information, audits, logging information, and other
JDF nodes. Some elements, such as those that deal with customer information, typically occur in the root structure,
while other elements, such as resources, may occur anywhere in the tree. Where the elements can reside depends on
their type and their usage scope.

This chapter describes the elements, subelements, and attributes commonly found in JDF nodes, and provides
the characteristics necessary to understand where each belongs and how it is used. Many of these characteristics are
presented in tables, and each of these tables includes the following three columns.

*  Name — Identifies the element being discussed.

* Data Type — Refers to the data type, all of which are described in Section 1.5, Data Structures. Only the data
types element or telem (which is short for text element) are applied to elements. All other types are attributes.

*  Description — Provides detail about the element or attribute being discussed.

The JDF workflow model is based on a resource/consumer model. JDF nodes are the consumers that are linked
by input resources and output resources. The ordering of siblings within a node, however, has no effect on the execu-
tion of a node. All chronological and logical dependencies are specified using ResourceLinks, which are defined in
Section 3.7, Resource Links.

Figure 3.1 is a schematic structure of the JDF node type. In this figure, generic attributes and elements (see
Section 3.1.1, Generic Contents of JDF Elements) are inserted only in the JDF root node. The element types that are
displayed in this figure are described in the subsequent sections. Abstract data types are surrounded by a dashed line.
Types derived from the abstract data type Resource are shown schematically in Figure 3.4.
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Figure 3.1: Structure of the JDF Node
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3.1

JDF Nodes

The top-level element of a JDF instance is a JDF element. JDF elements may also be nested within other JDF ele-
ments. The individual JDF elements are referred to as “nodes” and nodes, in turn, contain various attributes and fur-
ther subelements, including nested JDF nodes.

3.1.1

Generic Contents of JDF Elements

JDF contains a set of generic structures that may occur in any element of a JDF or JMF document. Some of these are
provided as containers for human-readable comments and descriptions and are described below. Others define the

usage policy for attributes and subelements. .

Name

BestEffortExceptions
?

New in JDF 1.1

Table 3-1: Generic Contents of elements

Data Type
NMTOKENS

Description

The names of the attributes in this element that are to have the best
effort policy applied when SettingsPolicy is not BestEffort.

CommentURL ?

URL

URL to an external, human-readable description of the element.

DescriptiveName ?

string

Human-readable descriptive name of the JDF element, (e.g., a descrip-
tive name of a resource, process, or product). It is strongly recom-
mended to supply DescriptiveName in all JDF nodes,Quantity
resources (for example: Component resources), and Handling
resources (for example, ExposedMedia) for communication from
applications to humans in order to reference the process or resource.

MustHonorExceptions
?

New in JDF 1.1

NMTOKENS

The names of the attributes in this element that are to have the
MustHonor policy applied when SettingsPolicy is not
MustHonor.

Operatorintervention
Exceptions ?
New in JDF 1.1

NMTOKENS

The names of the attributes in this element that are to have the operator
intervention policy applied when SettingsPolicy is not
OperatorIntervention. Ifadevice has no operator intervention
capabilities, OperatorIntervention is treated as MustHonor.

SettingsPolicy ?
New in JDF 1.2

enumeration

The policy for this element indicates what happens when unsupported
settings, (i.e., subelements, attributes or attribute values), are present
in the element. Possible values are:

BestEffort — Substitute or ignore unsupported attributes, attribute
values, default attribute values, or elements and continue processing
the job.

MustHonor — Reject the job when any unsupported attributes,
attribute values, or elements are present.
OperatorIntervention — Pause job and query the operator
when any unsupported attributes, attribute values, or elements are
present. If a device has no operator intervention capabilities,
OperatorInterventionistreated as MustHonor.

If not specified, SettingsPolicy is inherited from the parent element,
and if not specified in the parent element or further superior element,
the default value defaults to “BestEffort”.

In JDF 1.1 SettingsPolicy was specified in “Contents of a JDF
node” on page 38 and “Contents of the abstract Resource element” on
page 53. It has been removed from JDF node and Resource and been
promoted to all JDF elements. For details on SettingsPolicy, see
“Conformance to SettingsPolicy” on page 9.

Comment *

telem

Any human-readable text. The Comment element is different from an
XML comment <!-- XML Comment -->.The JDF comment is
meant for display in a user interface whereas the XML comment is
used to add developers comments to the underlying XML.

JDF Nodes
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Table 3-2: Contents of the Comment element

Name Data Type Description

Attribute ? NMTOKEN | Name of the attribute in this element that the comment refers to. The name

New in JDF 1.1 should include the prefix if the attribute is in a non-JDF namespace. If omitted,
the Comment refers to the entire element

Box ? rectangle The rectangle that is associated with the comment. The coordinate system of the
rectangle is the same as the coordinate system defined in the Path attribute.

Language ? language Human readable language of the Comment.

Name = NMTOKEN [ A name that defines the usage of a comment. For example, it may determine

“Description” whether two comments should fill two distinct fields of a user interface. Pre-

Modified in JDF 1.2 defined values include:

Description— Human readable description, which is required if the
Comment element is required in a given context, as is the case in the
Notification element (see Table 3-33, “Contents of the Notification element,”
on page 92).

Instruction— Message to the operator that contains information regarding
the processing of the job. New in JDF 1.2

JobDescription— Description of the Job. A Comment element that con-
tains Name = “JobDescription” must only be specified in a JDF node or
CustomerInfo element. See also CustomerInfo/
@CustomerJobName in Section 3.3, Customer Information in
CustomerInfo. New in JDF 1.2

OperatorText — Message from the operator that contains information
regarding the processing of the job.New in JDF 1.2

Orientation — Description of the orientation of a physical resource.
TemplateDescription— Description of the job ticket template. A
Comment element that contains Name = “TemplateDescription”
must only be specified in the root JDF node.New in JDF 1.2

UserText — Message to a user that contains information regarding the pro-
cessing of the job. Used in CustomerInfo/CustomerMessage. See
“Customer Information in CustomerInfo” on page 49. New in JDF 1.2

Path ? PDFPath Description of the area that the comment is associated with in the coordinate
system of the element where the path resides. In the case of physical resources,
Layout resources and resources that are related to Layout, Path is defined
within the coordinate system of the resource in which it resides. For example, if
the comment is inserted in an ExposedMedia resource that describes a
plate, the path refers to the plate coordinate system. In all other cases, it is
defined in the process coordinate system of the JDF node that contains the ele-
ment that the Comment element containing Path is defined in.

Note that there are cases where a coordinate system is not available and there-
fore defining Path is not recommended, (for example: CustomerlInfo.)

text Body of the comment. Note that whitespace is preserved only as generic
whitespace in XML. Thus carriage returns, line feeds or tabs may be lost.
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The following figure shows the structure of the generic content defined above.

S e R e e T T e e PR T e e T 2 g ™
'any JDF/JMF element —— Comment*

s BestEffortExceptions? L Attribute?

= CommentURL? C Box?

o DescriptiveName? L Language?

. MustHonorExceptions? . Name="Description”
S OperatorlIntervention- . Path?

Exceptions?
. SettingsPolicy?

Figure 3.2: Structure of JDF Generic Contents

3.1.2 JDF Node Attributes and Elements

The following table presents the attributes and elements likely to be found in any given JDF node. Three of the
attributes in Table 3-4, below, are required and must appear in every JDF node. Although the rest are designated as
optional, they are optional in the sense that they are required only under certain circumstances, not that they may be
left out if desired. The circumstances under which they are required are described in the Description column.

The most important of the attributes is the Type attribute, which defines the node type. The value of the Type
attribute defines the product or process the JDF node represents. As is detailed in Section , , all nodes fall into one of
the following four general categories: process, process group, combined processes, and product intent. Each node is
identified as belonging to one of these categories by the value of its Type attribute, as described in the table below.
For example, if Type = “Product”, the node is a product intent node. Each of these categories is described in
greater detail in the sections that follow.

The table “Contents of a JDF node” on page 38 contains a fourth column that provides further details about the
valid range of the attribute/element content, how the content is inherited by descendents (children, grandchildren,
etc.), and where the attribute/element may reside in the JDF tree. The heading for this column is “Scope,” which is
short for “Scope and Position.” The following abbreviations are defined:

Table 3-3: Definition of “Scope” Terms used in Table 3-4 on page 38

Abbreviation Definition Description

D Descendent | The content is valid locally within its node and in all descendent nodes, unless a
descendent contains an identical attribute that overrides the content.

L Local The content is only valid locally, within the node where the content is defined.

R Root The attribute may only be specified in the root node. An exception from the local-

ization only in the root node occurs if the spawning and merging mechanism for
independent job tickets is applied as described in Section 4.4, Spawning and
Merging. All attributes and elements listed in subsequent chapters should be consid-
ered local unless otherwise noted.
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Chapter 3 Structure of JDF Nodes and Jobs

Activation ?

1.1

&)diﬁed in JDF

Data Type

enumeration

(D)

Table 3-4: Contents of a JDF node

Description

Describes the activation status of the JDF node. Allows for a range of activ-
ity, including deactivation and test running. Possible values, in order of
involvement from least to most active, are:

Inactive — The node and all its descendents must not be executed or
tested. This value is set if certain parts of a JDF job must not be executed or
tested.

Informative — The JDF ticket is for information only. If a job is
Informative, it must not be processed. Jobs with Activation =
“Informative” will generally be sent to an operator console for preview
but are still completely under the control of an external controller. When a
JDF ticket is supplied to a customer as proof of execution, its Activation
should also be Tnformative. When a new job ticket with an identical ID
attribute and a higher Activation is submitted to a Device, that JDF job
ticket must replace the JDF job ticket that was submitted to the Device with
an Activation of Informative.

Held - Execution has been held. If a job is He1d, it must not be processed
until its Activation is changed to Active.

TestRun — The node requests a test run check by a controller or a device.
This does not imply that the node should be automatically executed when
the check is completed. Descendents of a node that is being test run are not
to be considered Active.

TestRunAndGo — Similar to TestRun, but requests a subsequent auto-
matic start if the testrun has been completed successfully.

Active — The default value if not specified in a parent node — The node
maybe executed as soon as all inputs are Available or Complete and all out-
puts are not incomplete.

A child node inherits the value of the Activation attribute from its parent.
The value of Activation corresponds to the least active value of
Activation of any ancestor, including itself. Therefore, if any ancestor has
an Activation of ITnactive, the node itself is Tnactive.

If no ancestor is Tnactive but any ancestor is Tnformative, the node
is Informative unless the node itself is Tnactive. If no ancestor is
Informative but any ancestor is TestRun, the node is TestRun
unless the node itself is Tnformative. If no ancestor has a value of
Inactive or TestRun and any ancestor has a value of
TestRunAndGo, the node has a value of TestRunAndGo unless that
node is Tnactive or TestRun, and so on. The following table illustrates
the actions to be applied to a node depending on the value of Activation.

Activation Test Node Execute Node
Inactive false false
Informative false false

Held false false
Active false true
TestRun true false
TestRunAndGo true true
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NMTOKEN

Table 3-4: Contents of a JDF node

Description

Named category of this node. Used when Type = “Combined” or Type
= “ProcessGroup” to identify the general node category. This allows
processors to identify the general purpose of a node without parsing the
Types field. For instance a RIP for final output and RIP for proof process
may have identical Types attribute values but will have Category =
“ProofRIPing” or Category = “RIPing” respectively. Values include:
* Binding- Binding of a bound product.

* DigitalPrinting— A RIP and print run on a digital printer that
produces final output.

* FinalImaging— A RIP and image that produces final output that is
ready for further processing, (e.g. film or plates).

* FinalRIPing— RIP process for generating final output. Includes
ContoneCalibration, ColorSpaceConversion,
ImageReplacement, Interpreting, Rendering, Screening,
Separation, and Trapping.

* Folding— Folding of a product.

* ImpositionPreparation: Setup for impositioning. Includes
LayoutPreparation or Stripping.

* PostPress — General postpress. Includes Foldingand Binding.

*  PrePress — General prepress. Includes PrePressPreparation,
ImpositionPreparation, Proof/FinalRIPing, and
Proof/FinalImaging.

* PrePressPreparation— contains all prepress processes needed
to prepare the content files ready for RIPing, (e.g. a preflighted,
normalized PDF or Postscript file). Includes AssetListCreation,
DigitalDelivery, Preflight, FormatConversion,
LayoutElementProduction, PStoPDFConversion, and
Trapping.

* Printing-— A press run that produces final output.

* ProofImaging— A RIP&Proof that produces proof output.

* ProofRIPing- RIP process for generating a proof. The processes
are identical to those in specified for FinalRIPing.

ICSVersions ?
New in JDF 1.2

NMTO- D
KENS

CIP4 Interoperability Conformance Specification (ICS) Versions that this
JDF node complies with. The format is <ICSName> L<ICSLevel>-<ICS-
Version>. For instance: DP_L1-1. 0 for ICS for Digital Printing, level 1,
version 1.0. See “Interoperability Conformance Specifications” on page 564
for more information on ICS documents.

ID

ID L

Unique identifier of a JDF node. This ID is used to refer to the JDF node.

JobID?

stri