
  

 
COVER SHEET 

 
 
Creating a Reference Model for the Creative Industries – Evaluation of 
Configurable Event Driven Process Chains in Practice 
 
Masters Thesis 
 
Accessed from   http://eprints.qut.edu.au 
 
 
Copyright 2006 Johannes Lux 
 
 
 
 
 
 
 

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Queensland University of Technology ePrints Archive

https://core.ac.uk/display/10876682?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


Westfälische Wilhelms-Universität Münster 

 
 
 
 
 
 
 
 
 
 
 

Creating a Reference Model for the Creative Industries – Evaluation of 
Configurable Event Driven Process Chains in Practice 

 
 
 
 
 

Master Thesis 
 
 

in the subject Information Systems 
at the Institute of Information Systems, Chair of Information Management 

 
 
 
 
 

Principal Supervisors: Prof. Dr. Jörg Becker 
   Prof. Dr. Michael Rosemann 
Associate Supervisors: Dipl.-Wirt. Inform. Tobias Rieke 
   Stefan Seidel, MScIS 
 
Submitted by: Johannes Lux 

Grevener Str. 27 
48149 Münster 
0251 / 2704617 
 

 
Deadline:   2006-10-23 
 



- II - 

Table of Contents 

Table of Contents............................................................................................................II 
List of Figures ............................................................................................................... IV 
List of Tables...................................................................................................................V 
List of Abbreviations.................................................................................................... VI 
1 Introduction.................................................................................................................1 

1.1 Motivation..............................................................................................................1 
1.2 Research objectives ...............................................................................................3 
1.3 Research design .....................................................................................................4 
1.4 Thesis structure ......................................................................................................5 

2 Relevant concepts and related research....................................................................8 
2.1 Business Process Management in the screen business ..........................................8 

2.1.1 The Australian screen business ..................................................................8 
2.1.2 Screen business and post-production .......................................................12 
2.1.3 Business Process Management for the screen business ...........................18 

2.2 Business process reference modelling .................................................................21 
2.2.1 Conceptual modelling...............................................................................22 
2.2.2 Reference modelling.................................................................................24 
2.2.3 Configurable Event-driven Process Chains..............................................25 

3 Construction of a reference model for post-production........................................30 
3.1 Construction method............................................................................................30 
3.2 As-is modelling....................................................................................................32 

3.2.1 Procedure..................................................................................................33 
3.2.2 Organisational view..................................................................................34 
3.2.3 Data view..................................................................................................40 

3.3 Specification ........................................................................................................44 
3.3.1 Procedure..................................................................................................45 
3.3.2 Main process.............................................................................................46 
3.3.3 Prepare tape for edit .................................................................................50 
3.3.4 Prepare film for edit .................................................................................51 
3.3.5 Offline edit ...............................................................................................54 
3.3.6 Negmatching ............................................................................................56 
3.3.7 Answerprinting.........................................................................................57 
3.3.8 Online .......................................................................................................60 
3.3.9 Sound and music editing ..........................................................................62 
3.3.10 Sound design ............................................................................................66 
3.3.11 Film finish ................................................................................................68 
3.3.12 Tape finish................................................................................................69 
3.3.13 Disc and file finish ...................................................................................72 

3.4 Configuration.......................................................................................................73 
3.4.1 Configuration layers .................................................................................73 
3.4.2 Configuration objectives ..........................................................................76 
3.4.3 Configuration parameters .........................................................................77 
3.4.4 Example configurations............................................................................80 



- III - 

4 Evaluation of Configurable Event-Driven Process Chains...................................83 
4.1 External perspective –requirements for configurable reference modelling 

languages .............................................................................................................83 
4.2 Internal perspective – configuration patterns ......................................................88 
4.3 Further adaptation support ...................................................................................93 

5 Conclusion and outlook............................................................................................97 
References.......................................................................................................................99 
Appendix ......................................................................................................................106 

A Data view – term conversion .............................................................................106 
B Data view – sample population..........................................................................108 
C Example configuration – variation points..........................................................111 
D Evaluation of example configurations ...............................................................113 

D.I Configuration Example 1 .......................................................................114 
D.II Configuration example 2 ........................................................................124 

E Specification of mandatory decisions ................................................................132 
F Glossary .............................................................................................................134 

F.I Picture.....................................................................................................134 
F.II Formats ...................................................................................................137 
F.III Animation Movie ...................................................................................138 
F.IV Sound......................................................................................................138 
F.V Software and Computer Equipment .......................................................140 

 



- IV - 

List of Figures 

Fig. 1.1: Contextualised Framework for Research on Conceptual Modelling..............5 
Fig. 1.2: Structure of the thesis .....................................................................................7 
Fig. 2.1: Income for businesses in the production industry ..........................................8 
Fig. 2.2: Business Process Framework for the screen business for feature film 

productions ...................................................................................................15 
Fig. 2.3: Application areas of information modelling in the field of Information 

Systems .........................................................................................................23 
Fig. 2.4: Example for a Configurable EPC .................................................................28 
Fig. 3.1: Configurable reference model construction framework ...............................32 
Fig. 3.2: Organisational chart......................................................................................36 
Fig. 3.3: Data view diagram........................................................................................42 
Fig. 3.4: Main process.................................................................................................49 
Fig. 3.5: Prepare tape for edit......................................................................................51 
Fig. 3.6: Prepare film for edit......................................................................................53 
Fig. 3.7: Offline edit....................................................................................................55 
Fig. 3.8: Negmatching.................................................................................................57 
Fig. 3.9: Answerprinting .............................................................................................59 
Fig. 3.10: Online ...........................................................................................................61 
Fig. 3.11: Sound and music editing (first part) .............................................................64 
Fig. 3.12: Sound and music editing (second part).........................................................65 
Fig. 3.13: Sound design.................................................................................................67 
Fig. 3.14: Film finish.....................................................................................................69 
Fig. 3.15: Tape Finish ...................................................................................................71 
Fig. 3.16: Disc and file finish........................................................................................73 
Fig. 3.17: Layers of configuration.................................................................................75 
Fig. 4.1: Example of hiding by configuring functions ................................................89 
Fig. 4.2: Alternatives for film grading ........................................................................90 
Fig. 4.3: Example of blocking by configuring connectors..........................................91 
Fig. 4.4: Framework for adaptation support for reference models .............................94 
Fig. 5.1: Data view model with sample population (first part) .................................108 
Fig. 5.2: Data view model with sample population (second part) ............................109 
Fig. 5.3: Data view model with sample population (third part) ................................110 
 



- V - 

List of Tables 

Tab. 1: Countries ranked by production investment for feature films 2005...............9 
Tab. 2: Income from provision of post-production/film laboratory service to other 

businesses .....................................................................................................18 
Tab. 3: Configuration patterns and corresponding graphical elements ....................26 
Tab. 4: Comparison of configurable reference model stages....................................31 
Tab. 5: Configuration parameters and affected variation points...............................80 
Tab. 6: Configuration examples – configuration parameter values ..........................82 
Tab. 7: Configuration examples – variation point values .......................................112 
 
 



- VI - 

List of Abbreviations 

AD Assistant Editor 
ADR Automatic Dialogue Replacement 
AFTRS Australian Film, Television, and Radio School 
ARC Australian Research Council 
BPM Business Process Management 
BPR Business Process Reengineering 
C-EPC Configurable Event-Driven Process Chain 
CCI Centre of Excellence for Creative Industries and Innovation 
e.g. exempla gratiae / exempli gratia (Latin: for example) 
EPC Event-Driven Process Chain 
ER Entity Relationship 
ES Enterprise System 
etc. et cetera (Latin: and other things) 
et al. et alii (Latin: and others) 
Fig. Figure 
IATSE International Alliance of Theatrical Stage Employees 
IT Information Technology 
NLE Non-linear editing system 
OMF Open Media Format 
ORM Object-Role Modelling 
OSN Optical Sound Negative 
Tab. Table 
TQM Total Quality Management 
VFX Visual Effects 
QUT Queensland University of Technology 
 



- 1 - 

1 Introduction 

1.1 Motivation 

“Just as every movie has a beginning, middle, and end, so does the process of making a 
movie.”1 This is the first sentence of a book about movie editing and post-production. It 
subsumes much more than what might be apparent in the first moment. Is there really a 
“general process” of filmmaking and, even further, can we actually split up this process 
into a sequence of logically consecutive tasks in order to apply a process-centred, IT-
supported management approach? In the following it is briefly elaborated on how this 
question motivates the research objectives of this work.2 

The Australian Creative Industries includes the production of feature films, TV series and 
other media content. According to the last survey of the Australian Bureau of Statistics for 
the years 2002 and 2003, 16,427 employees in the film and video production industry gen-
erated a total income of $1.6 billion Australian Dollars.3 Increasing globalisation on the 
one hand offers new opportunities for service-related companies to attract a bigger market, 
but on the other hand raises the competition from other regions like New Zealand, South 
Africa or Eastern Europe to draw the attention of production companies. In 2004, the rela-
tively high value of the Australian Dollar resulted in a slump in off-shore productions in 
Australia.4 In 2005, there was a discussion about the non-unionised status of the New Zea-
land film industry for loosing the advantage over Australia in attracting Hollywood pro-
duction in the case of an adjustment to Australian union standards.5 In 2006, several new 
film funding and financing initiatives in eastern Asian countries, from South Korea to Sin-
gapore are emerging, showing various ways of supporting film productions.6 These exam-
ples show the increasingly globalised competition and demonstrate how Australian busi-
nesses in the Creative industries have to interpret their organisations in an international 
setting. Both production companies and providers of production services, like visual ef-
fects studios and film laboratories, have to apply contemporary management approaches to 
stay competitive. 

   
1  Chandler (2004), p. XV. 
2  This work emerged from the project “Business Process Management for the Creative Industries” of the 

ARC Centre of Excellence for Creative Industries and Innovation (CCI) at Queensland University of 
Technology, Brisbane, Australia. The project is funded by the Australian Research Council and is 
driven by a close cooperation between the Business Process Management Group of Queensland Univer-
sity of Technology (QUT) and the Australian Film, Television and Radio School (AFTRS). For further 
information regarding the project and the conducted case studies, see Seidel (forthcoming). 

3  Compare Anon (2004b), p. 14. 
4  Compare Groves (2004), p. 18. 
5  Compare Drinnan (2005), p. A2. 
6  Compare Frater (2006), p. A6. 
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Business Process Management (BPM) is seen as a successful means of sustaining competi-
tive advantage in an increasingly global competition.7 It is a holistic approach for a process 
centred management, aiming on business process improvements. The BPM philosophy 
states that management decisions require profound knowledge of the value chain and re-
spective processes. This principle also applies for the Creative Industries because man-
agement tasks like budgeting require a good knowledge of production paths.8 Nevertheless 
it was found, that literature so far insufficiently aligns management questions to the respec-
tive detailed processes within the Creative Industry. On the one hand, literature provides 
lots of practical guides and technical explanations, with isolated flowcharts concerning 
media productions on an in depth level. On the other hand, books address questions about 
financing, marketing and legal issues and discuss management questions without enough 
closeness to the respective processes. It is assumed that this lack of process-focussed man-
agement-methods, is due to domain-specific peculiarities, like the high degree of creativity 
and flexibility. 

Motivated by this lack of process-centred management support, this work aims to deliver a 
starting point for a BPM application within the Creative Industries. It is intended to pro-
vide support to organisations meeting the new challenges in such a competitive environ-
ment. This has to happen with respect to the domain-specific peculiarities. Because of the 
focus on business processes, a central part comes to assessing the organisation’s processes 
in the form of process models. They are the basis to business process improvements and 
measurements. To deliver a generic model that can be utilised irrespective of a certain pro-
ject or company, it is required to develop a reference model. Reference models are infor-
mation models that give a point of reference to create specific models.9 

Configurable Event Driven Process Chains (C-EPCs) are used to develop the reference 
model within this study. This designated reference modelling language has initially been 
developed to support Enterprise Systems configuration.10 The latter deals with the adapta-
tion of Enterprise Systems (ES) to costumer needs. In this context, providers of off-the-
shelf solutions like SAP, use Business Process Reference Models to facilitate the configu-
ration of their standard software to an organisation’s individual needs.11 Based on the 
widely used Event Driven Process Chains (EPC), the developed representation language 
provides means of configuration to comply with identified configuration patterns.12  

   
7  Compare Hung (2006), p. 21 f. 
8  Compare Gillezeau (2004), p. 29 
9  Compare Thomas (2005b), p. 17. 
10  Compare Rosemann, van der Aalst (2007), p. 2. 
11  Compare van der Aalst et al. (2006), p. 76. 
12  Compare Dreiling et al. (2005b), p. 696 ff. 
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Although C-EPCs have a solid theoretical foundation and the syntactical correctness of the 
grammar has been validated, there is still demand for further research.13 The approach has 
not been thoroughly empirically validated, since no application in real-life cases has been 
conducted so far.14 First studies on the user perception of configurable reference process 
models, deliver initial insights, but show limitations regarding size and comparability of 
the experiment.15 Furthermore, no attention has been given to possible applications of con-
figurable reference modelling languages in a broader perspective. VAN DER AALST recently 
proposed a discussion for an extended application of configurable reference models in the 
Business Process Management context.16 Given these conditions, the study centres around 
the following two research objectives: 

1.2 Research objectives 

(1) Construction of a reference model for screen business post-production 

The first research objective is the construction of a reference model for the post-production 
processes of the Australian screen business. The screen business is considered as a part of 
the Creative Industry with focus on the production of screen based products, such as cin-
ema movies, TV series etc. With regards to the scope of this work, a further restriction to 
the post-production processes is made. The processes are assessed in literature review and 
a case study with the Australian Film, Television, and Radio School (AFTRS).17 The con-
figurable reference modelling language C-EPC is chosen to allow for comprehensive adap-
tation to project-specific scenarios or requirements. During the construction, useful appli-
cations of the reference model have to be considered. Therefore, an identification of con-
figuration objectives and parameters is necessary. Corresponding example configurations 
will be the basis for an evaluation of the results with the help of industry practitioners. The 
modelling efforts can also give first answers regarding the suitability of BPM in the Crea-
tive Industries. 

   
13  Compare Recker et al. (2006b), p. 502 f.; Mendling et al. (2006), p. 26 f. 
14  Compare Recker et al. (2006a), p. 379 f. 
15  Compare Recker, Rosemann, van der Aalst (2005), p. 8 f. 
16  Compare van der Aalst et al. (2006), p. 2. 
17  The case study is part of the project “Business Process Management for the Creative Industries” of the 

CCI. For more information regarding the project and the case study refer to Seidel (forthcoming). Due 
to its origin, the content of the reference model is considered to be taught knowledge. 
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(2) Evaluation of Configurable Even-Driven Process Chains in practice 

The second research objective is an evaluation of C-EPC in practice. The application in a 
real-life case gives a contribution to the empirical validation of the reference modelling 
language and allows a reflection regarding relevance and completeness of the language 
components. While previous research mainly concentrates on the configuration of existing 
C-EPC-models, the focus of this study also lies in the creation of such a model, thus on the 
use of the reference modelling language. Based on the presented application for the post-
production processes, I will draw conclusions on the conceptual foundations of the config-
urable reference modelling language. It also has to be considered that the case study repre-
sents a first application of C-EPC in an extended BPM perspective. Consequently, my re-
flection also includes a consideration of adaptation mechanisms in a broader sense. 

1.3 Research design 

The conducted research follows a qualitative, exploratory approach and includes a single 
case study strategy. Both research objectives deliver qualitative results rather than quantita-
tive evidence and refer to an exploratory type of research as they centre to some extent on 
unverified propositions. This research presents one of the first insights into a new applica-
tion domain for BPM, namely screen business, and thus cannot rely on an extensive body 
of knowledge, which justifies its classification as explorative.18 Furthermore, aside from 
the question of suitability of BPM within the Creative Industries, the first research objec-
tive exhibits a rather constructional character. The selection of a single case study stems 
from the fact that it serves as an organisational strategy and is particularly suitable to an-
swer research questions of “how” and “why” on subjects with contemporary character, 
over which the investigator has little or no control.19 In this case, this holds for both the 
investigations on process modelling in the Creative industries and the reflections on Con-
figurable EPCs. 

However, the two objectives focus on different areas of research. I utilise the Framework 
for Research on Conceptual Modelling by WAND and WEBER to demonstrate this differ-
ence.20 Fig. 1.1 shows an adaptation of this framework with respect to my work. According 
to this framework, a conceptual modelling language consists of a grammar and a method 
that explains how to use this grammar. A script that is created this way is constructed 
within a certain context. In my case, this surrounding context is the Creative industries 
domain. The produced script is a reference model. The C-EPC modelling language in-
   
18  Compare Grix (2004), p. 51. 
19  Compare Yin (2003), p. 9. 
20  Compare Wand, Weber (2002), p. 364. 
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cludes not only the grammar but also methods of using it.21 While the first research objec-
tive concentrates on the creation of the reference model, the second research objective aims 
at drawing conclusions from this process to the modelling language. Therefore, the second 
research objective focuses on Configurable Event Driven Process Chains as a conceptual 
modelling language for configurable process reference models. 

Creative Industries domain

C-EPC engineering process
for model-driven ES configuration

C-EPC 
grammar

Conceptual-
Modeling 

Script

 
Source: Compare Wand, Weber (2002), p. 364. 

Fig. 1.1: Contextualised Framework for Research on Conceptual Modelling 

1.4 Thesis structure 

My thesis is structured as follows. This first chapter presented the motivation for the con-
ducted research, as well as the clarification of both research objectives and the research 
design. The introduction closes with explanations regarding the research approach and the 
structure of the thesis. 

The second chapter delivers the relevant concepts and related research regarding both ob-
jectives. It first elaborates the necessary background knowledge for a transfer of Business 
Process Management theories on the screen business. I start with an overview of the Aus-
tralian screen business, then deliver demarcations and definitions for the crucial terms and 
finish with an explanation of the intended efforts for post-production. I then refer to the 
second research objective. Hereby, I go from general to specific by explaining the basics of 
information modelling, reference modelling and configurable reference modelling. 

Chapter three addresses the construction of the post-production reference model. I first 
explain the construction method, which determines the three subsequent steps of this chap-
ter: First, the assessment of the relevant processes, data and organisational structures, sec-

   
21  Compare Recker et al. (2006a), pp. 370 ff. 
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ond, the specification of a configurable reference model, and third, the configuration of the 
created model and its evaluation.  

The second research objective, the reflection on Configurable EPCs, is presented in chapter 
four. It explains the findings during the practical application of C-EPCs for the further de-
velopment towards a mature reference modelling language. It is structured in findings from 
an external perspective, from an internal perspective and from a broader perspective of 
adaptation mechanisms. 

I finish with a conclusion and outlook that summarises the conducted research and the re-
sulting conclusions and highlights necessary further research. The structure of the thesis s 
illustrated in Fig. 1.2. 
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3.2 As-is modelling

1.1 Motivation

1.3 Research 
design

1. Introduction

2. Relevant concepts and related research

2.1 BPM in the
screen business

3. Construction of a reference model for the post production

3.1 Construction method

2.1.1
The Australian

screen business
2.1.2 Screen 
business and 

post-production

2.1.3 BPM for the 
screen business

4.1 External perspective

4.2 Internal perspective

4.3 Further adaptation support

4. Reflection on Configurable Event-Driven Process Chains

5. Conclusion and outlook

1.3 Thesis 
structure

2.1 Business Process 
Reference Modelling

2.2.1
Information 
modelling

2.2.2 Reference 
modelling

2.2.3 
Configurable 

EPCs

3.3 Specification

3.4 Configuration

1.2 Research 
objectives

 
 

Fig. 1.2: Structure of the thesis 
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2 Relevant concepts and related research 

2.1 Business Process Management in the screen business 

Like every conceptual modelling, the construction of a reference model happens in a cer-
tain context.22 In my study, the context is post-production of the screen business and in a 
broader sense the application of BPM theories and practices within the Australian Creative 
Industries. Consequently, the characteristics of the domestic industry and its position in a 
global context have to be examined. This highlights the relevance of such research efforts 
and is essential knowledge for the reference model construction. Afterwards, a demarca-
tion regarding screen business and post-production is given and the application of business 
process management in this context is explained. 

2.1.1 The Australian screen business 

According to the last survey on this topic, 2,172 businesses were working in the Australian 
screen business in 2002/2003, employing 16,472 people. They generated a total income of 
1,596.6 million dollars, which represents an 8% increase since 1999/2000.23 Fig. 2.1 pre-
sents the distribution of the income to the segments of income for complete works, for pro-
duction services, for post-production or film-laboratory services, and income for other 
work. 

 
Source: Anon (2006b), p. 5. 

Fig. 2.1: Income for businesses in the production industry 

   
22  Compare Wand, Weber (2002), p. 364. 
23  Compare Anon (2006b), p. 5. Get the picture of the Australian Film Commission regularly publicises 

statistical information about the screen business, using the data of the Australian Bureau of Statistics 
and other research sources. Since 2001 all statistical information is provided online at 
http://www.afc.gov.au/gtp/.  
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The screen business has a strong, diversified contribution to the Australian economy.24 
However, it is relatively small, when put in relation to the biggest industries world wide. In 
comparison, the 2006-2007 Occupational Outlook Handbook states an employment of 
“about 368,000 wage and salary jobs in the motion picture and video industries” in the 
United States in 2004.25 Tab. 1 presents an abridged version of a ranking of the top coun-
tries regarding investments for feature film productions. Australia is positioned on rank 18 
with a share of only 0,36% of the total global investments, while the United States contrib-
ute by far the largest part, followed by Japan and Western Europe. Admittedly, the Austra-
lian industry fluctuates regarding the position in this ranking, with investments varying 
from 75 to 104 million US dollars since 1999, while the ranking varies from 11 to 18 re-
spectively.26 

Rank 
(2005) Country Investment in feature 

 films in US$(m) Share 

1. USA 13,945 61.71% 

2. Japan 1,841 8.15% 

3. France 1,601 7.08% 

4. Germany 1,043 4.62% 

… … … … 

7. New Zealand 289 1.28% 

… … … … 

18. Australia 81 0.36% 

… … … … 
Source: Compare Anon (2006a), p. 4. 

Tab. 1: Countries ranked by production investment for feature films 2005 

The Australian screen business has a long tradition. The Australian feature film “The story 
of the Kelly Gang” from 1906 claims to be the “first continuous narrative feature film in 
the world”.27 Until today the industry showed cycles of good and bad times. The two most 
influential external forces have been governmental initiatives and increasing globalisation. 

The Australian government always had a strong influence on the development of the indus-
try, with funding initiatives, or by giving other financial incentives to promote the growth 

   
24  A thorough investigation on the various impacts on the domestic economy can be found in Anon 

(2004a), p. 49 ff. 
25  The Occupational Outlook Handbook is a regularly revised online publication of the Bureau of Labor 

Statistics of the U.S. Department of Labor. See Bureau of Labor Statistics (2006). 
26  See Anon (2006a), pp. 4 ff. 
27  Anon (2004a), p. 1. 
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of the economy and to sustain a high-level skills base.28 Especially in the 1970s, this yield-
ed a continuous renaissance of the local production sector.29 Until the 1990s these efforts 
led to a creative and technically proficient industry, producing both several million-dollar 
high-budget movies – internationally financed – and local, low-budget projects, of circa 
half a million dollars.30 

As a second main influencing power, the trend of internationalisation changed the screen 
business, particularly in the 1990s.31 What are the consequences of this globalisation for the 
Australian economy? While national drama production increased in value by 15% between 
1993 and 2002, the value of foreign productions in Australia grew by nearly 300% in the 
same period of time.32 It is estimated, that today the higher percentage of digital compo-
nents in films helps to preserve or even amplify this development, because it facilitates to 
shoot footloose.33 But what looks like a solely good trend for Australia also has its down-
side. To see the full impact of globalisation and to assess the standing of Australian pro-
ductions within an international setting, both the advantages and the problems of the indus-
try in a global context have to be discussed: 

• Advantages: A report of the Committee on Communications, Information Technol-
ogy and the Arts, commissioned by the Australian government, provides a compre-
hensive exploration on potential advantages and obstacles regarding international 
success of the domestic industry.34 A competitive advantage results from the Aus-
tralia’s geographic position in the world. Because of different time zones, produc-
tion or post-production work can be done while the partners in major production 
centres are sleeping.35 On the other hand the similar time zones to evolving Asian 
markets in China, South-Korea, India, Singapore and Vietnam and the relative short 
physical distance to these centres, helps to develop a sustaining partnership through 
collaborations in projects, as well as through training and teaching.36 The Commit-
tee further identifies using English as the dominant language as an advantage and 
sees opportunities in a variety of sectors, based on the existing infrastructure and 

   
28  The report about Australian government assistance to the film industry in 1997 by D. Gonski counts 33 

types of assistance initiatives since 1901. Compare Anon (2004a), p. 2. 
29  Compare Anon (2004a), p. 2. 
30  Compare Reed (1999), p. 8. 
31  Compare Maher (2004), p. 13; Reed (1999), pp. 8. f. 
32  Compare Herd (2004), pp. 7 f. 
33  Compare Boland (2006), p. C8. 
34  Compare Anon (2004a), pp. 78-88. 
35  Compare Anon (2004a), pp. 86 f. 
36  Compare Anon (2004a), pp. 87 f. 
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the developing digital production segment.37 The most obvious positive impact on 
the industry within the context of internationalisation can be seen in employment 
and economic effects. Local actors get better access to Hollywood roles, higher 
wages and better working agreements. Moreover foreign projects, dominantly from 
the US, provide a range of opportunities for technical crew and foster the develop-
ment of production service industries.38 From a monetary perspective, foreign pro-
ductions and co-productions spend 140 million dollars in Australia per year in a ten 
year average.39 

• Problems: It was found that certain distribution practices of international competi-
tors have a negative effect on the Australian industry.40 This relates to bundling of 
products like TV-series, to block all screening slots with their own material, or the 
utilisation of their financial power, to offer free or very cheap programs, to tie 
broadcasters to their products and merchandising goods. Other problems of Austra-
lia’s film production industry are the cultural difficulties associated with access to 
foreign markets and the downsides of the physical distance from key centres of the 
international film industry.41 In addition to that, the report of the Committee states 
that the screen business industry has some infrastructural problems that limit the 
amount of local productions in Australia.42 Besides these factors, mainly affecting 
the success of Australian productions overseas, the local industry is threatened by 
two other aspects of globalisation. The first is the migration of the skilled and crea-
tive people  to other countries.43 The second are the negative effects of foreign pro-
ductions in Australia. According to the Australian Film Commission, only about 
half of the credited roles of 44 foreign productions in the years 1996-2001 and no-
tably few key creative roles have been occupied by Australians.44 Another fear con-
cerning foreign productions is the potential segmentation of local production facili-
ties, cast and crew, in a part that is only working for international projects and in a 

   
37  A detailed explanation of the identified opportunities in the sectors of feature film, animation, documen-

taries, co-productions, children’s programs, cross-platform content creation, television, and digital pro-
duction can be found in Anon (2004a), pp. 88-100. 

38  Compare Herd (2004), pp. 28 f. Further information about the major presence of the US in offshore 
productions can be found in Herd (2004), pp. 10-22. 

39  100 million dollars are spent per year by productions under Australian creative control. See Anon 
(2005), p. 3. 

40  Compare Anon (2004a), pp. 85 f. 
41  Anon (2004a), pp. 78 ff.. 
42  Anon (2004a), pp. 82. ff. 
43  WALTON gives a comprehensive investigation on the impact of the so-called “brain-drain” in the Aus-

tralian film industry. He further elaborates the question if this represents a chronic illness or if it can be 
used to help the local economy. See Walton (2005). 

44  13 foreign features and 31 foreign television dramas showed only 47% Australians occupying credited 
roles in feature films and 64% in television dramas respectively. Compare Herd (2004), p. 28. 
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local industry part.45 The reasons for this fear are obvious when looking at feature 
film productions: In a ten year average, five foreign productions per year show a to-
tal value of 247 million dollar (per year), while 24 local productions per year only 
exhibit a value of 107 million dollar.46 

At least the latter fear of industry segmentation has been proved only to a limited extent.47 
However, the investigation shows, that the Australian screen business is strongly influ-
enced by governmental support and external factors. After increasing globalisation since 
the 1990s, it is facing new opportunities and challenges that question the continuous suc-
cess of the industry, especially in terms of national productions. What makes these findings 
particularly interesting is that the Creative Industries is considered to be an industry of out-
standing growth rates. According to a report by PriceWaterhouseCoopers “Filmed Enter-
tainment” as a sub-category of the Creative Industries is expected to exhibit a global com-
pound annual growth rate of 6.4% between 2003 and 2007.48 I conclude that the Australian 
screen business needs to gain competitive advantage in a changing environment, to partici-
pate in the growth of a global industry sector. This situation makes the industry very suit-
able for an application of business process management techniques. The Australian screen 
business is exposed to external powers like globalisation and changing technology. These 
are key drivers for adopting BPM.49 Before I explain what BPM is and how it helps organi-
sations to face this changing environment, I will give the necessary demarcations of the 
considered subject. 

2.1.2 Screen business and post-production 

It is thought to support the application of BPM principles within the Australian screen 
business. Therefore, the terms screen business and the respective value chain must be clari-
fied. This is necessary both for demarcation reasons and for a correct classification and 
definition of post-production. Afterwards a justification of the limitation to post-production 
and its relevance for the investigated research objectives is given. 

   
45  Compare Herd (2004), p. 30. 
46  See Anon (2005), p. 3. Note, that only about 50% of the total production value of foreign productions is 

spent in Australia. 
47  Compare Herd (2004), p. 30. 
48  Compare Anon (2004a), pp. 77 f. Cited from PriceWaterhouseCoopers, Australian entertainment and 

media outlook, 2003-2007. 
49  Compare Lee, Dale (1998), p. 214 f. 



- 13 - 

Screen business 

Due to having no consistent definition of the term screen business in literature, a working 
definition is elaborated in the following. The industry classifications of the Australian Bu-
reau of Statistics can serve as a starting point, since my study focuses on the Australian 
industry. Within the catalogue of the Australian Culture and Leisure Classifications 
(ACLC), the understanding of the term screen business in this work can be compared to the 
industry sector film and video production. This sector is defined as a class of organisations 
“mainly engaged in the production or post-production of films, video or other media con-
taining moving images.”50 The production deliverables are further subdivided into feature 
lengths films and videos, short films and videos including documentaries, films, drama 
series and other programs for television, films and videos for advertising and corporate 
training, and other commercial videos. The post-production services are broken down to 
special effects, animation, editing, captioning, titling, subtitling, negative cutting, screen 
editing, and printing. 

Besides the fact that the complex list of all included deliverables and post-production ser-
vices is rather inconvenient, it must be questioned if the industry classification character of 
the definition of the ACLC is useful for this purpose. It is noticeable that production ser-
vices like sound recording or film set constructions are excluded, as well as audio post-
production services. This misses the point of a process centred perspective, because essen-
tial parts or contributions to the process of screen business productions are omitted. More-
over the definition includes the production and post-production without mentioning other 
parts of the value chain like pre-production. 

I conclude that a definition of screen business has to clarify which parts of the value chain 
are included and what deliverables the industry is addressing. Based on these findings the 
following working definition is used for the term screen business in this study:51 

The screen business comprises all creative and business related aspects and processes 
of audiovisual content on film, video and new media from concept to production and 
finally distribution. 

In the following the most important parts of the definition are explained in more detail: 

• Creative and business related aspects and processes: The definition lays emphasis 
on the creative aspects of movie-making. This is intended to accentuate the aware-

   
50  Anon (2001), p. 37. 
51  The definition has been elaborated and introduced within the project “Business Process Management for 

the Creative Industries”. 
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ness of the high degree of creativity in the domain. A holistic application of BPM 
theories and practices has to adapt to the peculiarities of the relevant domain. 
Therefore, not only common business aspects and processes but also the parts of 
high creativity have to be considered. 

• Audiovisual content on film, video and new media: This part of the definition ad-
dresses the difficult task of classifying the essential product of the industry. It states 
that the organisations within the screen business deal with contents including audio 
and visual elements. There is no limiting commitment to recorded content or to arti-
ficially created content. Furthermore it states that this content is produced or deliv-
ered on one or more media of this non-disjunctive set of categories:52 

o Film: This includes any sort of 35mm, 16mm and 70mm film. 

o Video: This refers to any sort of analogue and digital videotape. 

o New media: This refers to any other media that is used for commercial dis-
tribution of audiovisual content with emphasis on new IT-enabled channels 
like internet or mobile distribution. 

The type of medium as a classifying criterion allows for a reasonably detailed and 
complete classification of possible projects. A classification could also be based on 
the types of screens where the project is shown or on the type of content.53 Examples 
of screen types, where the project can be shown are: cinema, television, computer, 
and portable devices. It is difficult, to clearly classify the content of a screen busi-
ness project. PARER and JEFFREY give a comprehensive list of categories based on 
the content.54 According to this list, film projects are grouped as animation, corpo-
rate, training, documentary, documentary feature, TV documentary, mini-series, 
features, and short film. It must be noted that other groupings by genre, principal 
audience, purpose and more, are possible too. Due to lack of completeness and va-
lidity in the long-term, I stick to the production media for a demarcating definition. 

   
52  The definition neither exclusively refers to the media that the project is shot on, nor to the media in 

which it is delivered. This is, because the medium of the shoot and the medium of the delivery can vary 
and especially a delivery in several media doesn’t allow for a consistent reference. Imagine a feature 
film that is shot on film and delivered on film for projection in cinemas. A trailer is also shown online 
which would represent a delivery as a file. For television broadcast it is also delivered on videotape and 
for video stores on DVD. That means, a screen business-project is not limited to one medium but al-
ways deals with audiovisual content on a medium of at least one of these categories. 

53  Compare Parer, Jeffrey (2006), p. 17. 
54  Compare Parer, Jeffrey (2006), pp. 17 ff. 
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• From concept to production and finally distribution: The screen business comprises 
all steps from the very beginning of a project to the delivery of the final product. 
Therefore, the considered value chain starts with the concept which could be a 
script or just an idea for a movie and ends with the distribution. Further explana-
tions on this value chain are given below. 

A business process framework for the screen business 

Fig. 8 presents the value chain of the screen business within a business process frame-
work.55 A business process framework divides the structures of an organisation on an ab-
stract level. It aims to clarify the relationships between the parts of the framework and 
serves as an important guidance for more detailed process modelling.56  

Sales Agent

Pre-Production Post-ProductionProduction

Sales and Distribution

Development

M
arkets

Pay TV Sale

Free to Air TV sale

DVD sell through

DVD/VHS rentals

Internet / broadband

CinemaDistributorStudio Post Production 
House

Production 
Company

Value Chain

 
Source: Seidel (forthcoming), p. 7. 

Fig. 2.2: Business Process Framework for the screen business for feature film 

productions 

The Value Chain of the screen business consists of five main parts: development, pre-
production, production, post-production as a consecutive chain of stages and sales and dis-
tribution as an accompanying process during all stages57. The value chain works towards 
the markets that comprise several sales opportunities like Pay TV, Free to Air TV etc. On 
the bottom are the companies that are involved in, or contributing to the value chain. It 
must be noticed that the involved companies in the framework in Fig. 2.2 are an example 
for a standard feature film production and can vary from production to production. 

   
55  Seidel (forthcoming), p. 7. The Business Process Framework has been developed within the project 

“Business Process Management for the Creative Industries” of the CCI. 
56  Compare Becker, Meise (2003), pp. 99 ff. 
57  The distinction between in the four basic stages can be found in literature and was confirmed by indus-

try practitioners. Compare Benedetti (2004), pp. 1 f.; Clevé (2006), p. 9; Jeffrey (1995), p. 19; Kindem, 
Musburber (2001), pp. 1 ff.; Koster (2004), p. 5; Laramie (2004), p. 9; Wales (2005), pp. 50 ff. Some-
times the development phase is not listed separately and is instead seen as a part of pre-production. It is 
taken as a main stage here because it is considered to be important in a BPM context. 
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The business process framework illustrates the placement of post-production in the overall 
context. Since the rest of my work will focus on post-production, the other four stages of 
the value chain are explained very briefly in the following. Afterwards a more detailed 
investigation on the term post-production is presented. 

• Development: In the development stage the idea of the project is born and funding 
is secured: The producer looks for material that can be turned into a successful 
movie.58 All rights for this material have to be acquired and the actual screenplay 
has to be written.59 The producer or production company then obtains commitments 
from actors and a director, and composes a budget.60 When financial support for the 
proposed budget is achieved, the project can proceed to the pre-production.61 

• Pre-production: While the development stage is more concerned about the financial 
success of the overall project, the pre-production deals with more operational 
things, concerning the actual production, prior to the start of shooting.62 This in-
cludes tasks like screenplay breakdown, shooting schedule, location scouting, cast-
ing and unions, hiring staff and crew, equipment rental and stock, insurance, post-
production preparation and more.63 

• Production: In most cases the production phase is the most expensive phase of the 
project.64 It comprises of the work on the set or location, which can be divided in 
four distinctive phases called blocking, lighting, final rehearsals and shooting.65 Ac-
companying to these main tasks are supporting processes like catering, costume and 
make-up. 

• Sales and distribution: From the very beginning to the end, the producer of a pro-
ject has to deal with issues concerning the distribution of the movie. Most impor-
tant in this context are distribution agreements.66 

   
58  This can be an original screenplay, novel, stage play, real-life story etc. Compare Clevé (2006), p. 9. 
59  Compare Jeffrey (2006), p. 387. 
60  Compare Clevé (2006), p. 12. 
61  The budgeting and financing of movie productions is a very complex field. Budgeting will be of further 

interest later in this work. Regarding different ways of financing a project, CONES provides a compre-
hensive compilation of approaches and suggestions for further reading. The four identified major types 
of film finance are studio/industry financing, lender financing, investor financing, and foreign financ-
ing. See Cones (1995). 

62  Compare Jeffrey (2006), p. 402. 
63  Compare Clevé (2006), p. 12; Herd (2004), p. 5. 
64  Compare Gillezeau (2004), p. 74; Benedetti (2004), p. 2. 
65  Compare Clevé (2006), p. 14. 
66  There are various types of distribution agreements. A discussion on the different types can be found in 

Moore (2002), p. 87. 
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Post-production 

Fig. 2.2 classifies post-production as the last stage of the value chain between production 
and delivery to the markets. This positioning of post-production takes place on an abstract 
level. A common misunderstanding is that it begins after the shooting stops.67 Since in 
most professional productions the footage is handed over to post-production every day, it 
has already started while the shooting still continues. In this case post-production happens 
quite parallel to the production. In fact, the post-production stage itself comprises of a 
number of occasionally overlapping phases.68 However, the logical order would still be that 
the production precedes, because all material treated must first be shot. 

In literature it is quite common to solely use this positioning for a definition of the term 
post-production.69 I propose that a definition should also include aspects of what actually 
happens during post-production. KELLISON names the joining of footage and audio to a 
“flowing coherent piece” as a constituent part.70 In addition to the visual and auditory ele-
ments, BENEDETTI lists the “finishing of the final product” as the third main aspect for a 
completion of the product during post-production.71 A wrong perception is that this com-
pletion of the product is a rather technical than creative process.72 Editing is an essential 
creative part and therefore should be part of the definition as well as the technical aspect. 
On the basis of these findings and with regards to the definition of screen business, that has 
been introduced earlier, post-production is defined as follows: 

Post-production is the editing and general technical completion of a screen business 
production to join footage, sound and all other elements to a coherent piece.73 

Fig. 2.1 already indicates an increasing importance of the post-production sector, with a 
share of the overall income jumping from 18% to 23% during 1999-2003. Tab. 2 shows the 
rising income from provision for post-production/film laboratory services to other busi-
nesses in the time between 1993 and 2003. 

   
67  Compare Laramie (2004), p. 9. 
68  Compare Newton, Gaspard (2001), p. 209. 
69  Compare Chandler (2004), p. 14; Clark, Spohr (1998), p. 1; Clevé (2006), p. 19; Jeffrey (1995) p. 338; 
70  Compare Kellison (2006), p. 143. 
71  Compare Benedetti (2004), p. 2. 
72  Compare Gillezeau (2004), p. 143. 
73  It must be noted that my definition doesn’t cover the creation of visual effects (VFX). Because of the 

producing character of the VFX production my reference model will only cover the potential joining of 
footage and VFX and not its actual creation. 
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 1993/1994 1996/1997 1999/2000 2002/2003 

Income in million dollar 101,8 146,2 262,6 360,5 
Source: Compare Anon (2006b), p. 6. 

Tab. 2: Income from provision of post-production/film laboratory service to 

other businesses 

In many ways post-production is special in the context of my research objectives. I want to 
discuss three of them briefly. GILLEZEAU argues that it is perhaps the most complex 
phase.74 SILVERMAN adds that this complexity is the result of the techniques and their order, 
which both differ from project to project.75 Consequently, it is particularly interesting to 
start BPM efforts for this phase, because people are often not aware of its complexity.76 
Therefore, it is assumed that this stage has a big potential with regards to management im-
provements. Information models can bring this complexity to light and also help to deal 
with it. Moreover, this stage is especially affected by the changes that occur in the industry 
due to new technologies. It is considered to be the area where the new digital production 
technology had the greatest impact over the last ten years.77 As a result of this develop-
ment, the post-production process, that used to be a quite straightforward job, today is “a 
highly elastic term that continues to be redefined by emerging markets and technologies.”78 
WALES states, that the process of post-production is an “ever-changing practice” with rig-
orous changes within a decade.79 This represents a challenge to managing post-production 
in terms of predictability and reliability. BPM can be an appropriate means of facing these 
challenges, by offering support for accurate calculations, as well as flexibility regarding 
process alterations. The third reason, why this stage is especially relevant in conjunction 
with my motivation, is the needed efficiency for cost reasons. During post-production there 
is often “a conflict between the demands of art and the restrictions imposed by time and 
money.”80 It is considered that implementing best practices with the help of a reference 
model helps to deal with these restrictions. To justify these conclusions, the central con-
cepts of BPM and reference modelling have to be explained in further detail. 

2.1.3 Business Process Management for the screen business 

The construction of a reference model for post-production happens with the intention to 
promote BPM efforts within that industry sector. Therefore, this section first clarifies the 
   
74  Compare Gillezeau (2004), p. 142. 
75  Compare Silverman (2005), p. 17. 
76  Compare Silverman (2005), p. 17. 
77  Compare Herd (2004), p. 32. 
78  Compare Kaufman, Zone (2002), p. 64. 
79  Compare Wales (2005), p. 219. 
80  Laramie (2004), p. 13. 
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term business process management, second arranges my goals in this context and then dis-
cusses existing efforts. 

What is Business Process Management? 

Business Process Management is a discipline that has roots in several concepts that 
evolved mainly in the early 1990s. Most influencing was the idea of process-orientation 
and concepts like Business Process Reengineering and Total Quality Management.81 The 
process perspective on organisations derived from the finding that functional approaches 
create barriers when looking at organisational activities. A focus on customer-driven busi-
ness processes avoids the limitations of managing by vertical functions and facilitates a 
market oriented strategy.82 In 1990, HAMMER and DAVENPORT and SHORT introduced busi-
ness process reengineering (BPR) as a radical redesign of business processes, to achieve 
substantial performance improvements.83 In a repeatedly cited article, HAMMER concludes 
that only radical change is considered to help big, traditional companies to dispose of or-
ganisational overhead and to stay competitive.84 In opposition to this, total quality man-
agement (TQM) proposes a constant and progressive improvement of business processes.85 
Although TQM is a widely accepted management system, there is not one consistent per-
ception of what it means.86 Most common in the different perspectives on TQM is the un-
derstanding that it affects several management dimensions like top management support, 
customer relationships, product design, and more.87 Business process management incorpo-
rates radical and continuous improvements, leveraging the overall effect by using the ad-
vantages of both BPR and TQM.88 The main goal is to increase effectiveness and efficiency 
by improving the core business processes of an organisation.89 BPM is a popular term in 
theory and practice but there is still no consistent agreement on its meaning.90 In this study 
I make use of the definition of the Australian Community of Practice: 

Business Process Management is a structured, coherent and consistent way of under-
standing, documenting, modelling, analysing, simulating, executing, measuring and 

   
81  Compare Elzinga et al. (1995), p. 119. 
82  Compare Zairi (1997), p. 68. 
83  Compare Zairi, Sinclair (1995), p. 8; Harmon (2003), p. 23. 
84  Compare Hammer (1990), p. 96; Puah, Tang (2000), p. 110; For more recently information about Busi-

ness Process Reengineering and radical business change see Hammer, Champy (2003). 
85  Compare González-Benito, Martinez-Lorente, Dale (1999), p. 345. 
86  A comprehensive investigation on the difficulties in defining TQM can be found in Boaden (1997). 
87  A collection and analysis of common dimensions of TQM is presented in González-Benito, Martinez-

Lorente, Dale (1999), p. 348. 
88  Compare González-Benito, Martinez-Lorente, Dale (1999), p. 346. 
89  Compare Hung (2006), p. 22. 
90  Compare Reijers (2003), p. 11. 
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continuously changing end-to-end business processes and all involved resources in 
light of their contribution to business improvement.91 

Application of Business Process Management 

For today’s companies, managing business processes is considered to be the key to organ-
isational effectiveness.92 In a recent international survey of the Gartner Group, CIOs con-
firmed that improving business processes has the highest impact on their organisation.93 
Regarding the Australian screen business, the strategic component of BPM plays an impor-
tant role. In a recent empirical study HUNG confirmed that the alignment of strategy, insti-
tutional elements and information technology with the business processes has a positive 
impact on organisational performance.94 To achieve this alignment BPM has to be viewed 
as a holistic approach, enabling corporate-wide and cross-functional process manage-
ment.95 KILMAN points out the importance of such a holistic approach as against a singular 
or a series of singular approaches.96 

Although I want to support long-term BPM efforts in this study, with respect to the scope 
of this work, I can not have the claim to show a holistic application of BPM for the screen 
business. I therefore address the question: What is the starting point from a practical per-
spective and what related efforts exist already? The start for any BPM activities is the un-
derstanding of the core processes of an organisation. ZAIRI defines seven rules for BPM 
governance: The first rule focuses on a thorough mapping and documentation of the major 
activities.97 Other rules rely on this documentation of the business processes of an organisa-
tion.98 Consequently, process models, as a way of this documentation, are a core part of 
BPM. It represents the basis for the mentioned alignment of management issues with the 
business processes. A systematic application of BPM thus starts with a comprehensive 
documentation of core processes. Before I go into detail, how process modelling and in 
particular reference modelling can fulfil the demand of a comprehensive mapping and 
documentation of major activities, I have to discuss related efforts in the existing literature. 

   
91  See Queensland University of Technology (2006) 
92  Compare Armistead, Pritchard, Machin (1999), p. 105. 
93  Compare Gartner (2006), p. 5. 
94  Compare Hung (2006), pp. 36 f. 
95  Compare Hung (2006), p. 23. 
96  Compare Kilman (1995). 
97  Zairi (1997), p. 65. 
98  Documented procedures allow for sustained quality performance, measurements, horizontal linkages 

and more. Compare Zairi (1997), p. 65. A more detailed explanation of the advantages of process mod-
els is given in section 2.2.1. 
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Existing efforts in the screen business 

A broad investigation of available screen business literature showed that there are no com-
parable efforts so far. Two main ways of approaching the subject can be differentiated 
within screen business literature. On the one hand there is literature with a management 
perspective, dealing with mainly business-related aspects, and on the other hand authors 
provide detailed instructions from a practical production perspective. The first category 
abstracts in most cases from the process. They concentrate on management-related topics 
of the screen business. Due to the domain-specific complexity in financing of projects, 
many authors concentrate on the development of business plans. They address questions 
like budgeting, financing, marketing, distribution, copyrights, and more.99 But no widely 
accepted formal product development model exists so far.100 The second category com-
prises of in depth descriptions and explanations regarding the process of film making, in-
tended to function as advice and guidelines for people involved in that process.101 They are 
close to the actual process and give technical instructions. However, these technical in-
structions are seldom connected to a more abstract, business-related context to make it 
valuable for management-decision. Furthermore, only few authors make use of models to 
illustrate and clearly structure the presented process.102 These rudimentary and isolated 
flowcharts lack of conceptual foundation to allow for a systematic alignment of manage-
ment questions with the correspondent process. I conclude that a theoretically well-
founded reference model can bridge that gap because derived models allow for individual 
alignment of strategic questions to the processes of the value chain. This would fit in the 
concept of a holistic BPM application within the screen business. 

2.2 Business process reference modelling 

This section focuses on the foundations of my study from the perspective of conceptual 
modelling. This is necessary because of two reasons. First, I develop a reference model 
using a reference modelling language. Therefore, basic knowledge about the used grammar 
and construction method is necessary. Second, the reflection on Configurable EPCs as a 
reference modelling language requires a thorough understanding of the conceptual founda-
tions of the modelling language. I proceed by going from general to specific. Conse-

   
99  Examples of recent comprehensive publications are Campisi (2004); Durie, Pham, Watson (2000); 

Koster (2004); Lee, Holt (2006); Levinson (2004); Moore (2002); Squire (2004).  
100  Compare Rossiter (2003), p. 109. 
101  Examples of recent publications are Benedetti (2004); Brown (2004); Campbell (2002); Chandler 

(2004); Clevé (2006); Gillezeau (2004); Irving, Rea (2006); Kellison (2006); Kindem, Musburber 
(2001); Mamer (2006); Wyatt, Amyes (2005). 

102  Examples of flowcharts can be found in Clark, Spohr (1998), pp. 2 ff; Irving, Rea (2006), pp. 238, 287, 
302 etc.; Jeffrey (1995), pp. 222-237; Jones (2003), pp. 370, 382, 388 etc. 
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quently, I start with conceptual modelling as the basic principle, continue with reference 
modelling as a more specific form of modelling and finish with details about Configurable 
EPCs. 

2.2.1 Conceptual modelling 

Conceptual models have a long tradition and are widely used in the field of Information 
Systems. They find various applications in areas from software development to business 
process reengineering.103 In this study, the term conceptual modelling is considered to be 
formally documenting selected phenomena of a problem domain for the purpose of under-
standing and communication among stakeholders.104 

In the field of Information Systems, there are various modelling languages that focus on 
business processes. They differ in their perspective on processes and consequently are of 
different pragmatic value for the different user groups.105 Process models allow for the 
analysis of business processes in terms of their relevance to the value chain and in terms of 
their performance.106 Furthermore they are a means to approach the misalignment of IT and 
business by delivering a platform for comparison and discussion. DESEL stresses the im-
portance of models for today’s companies as a technique for identification and analysis of 
business processes.107 I conclude that process models bring benefits which make them in 
particular valuable within BPM efforts. 

Before I proceed, I now briefly go back to conceptual modelling in general. The broad 
scope of use of conceptual models can be divided in a more technical part and a part that 
focuses mainly on the description of organisations.108 This distinction is illustrated in Fig. 
2.3. It is of particular interest for my study, as explained in the following. 

In the case of more technical activities, the main goal of conceptual modelling is to deal 
with the complexity that accompanies the planning and designing of information sys-
tems.109 This includes the support of all stages of software development like concept, re-

   
103  Compare Thomas (2005b), pp.16 f. 
104  Compare Siau (2004), p. 73. THOMAS gives a comprehensive investigation on term model in the field of 

Information Systems. See Thomas (2005a). 
105  DREILING, ROSEMANN, and VAN DER AALST distinguish three major user groups “Management”, “Busi-

ness Process Analyst” and “Technical Analyst”. For further information see Dreiling, Rosemann, van 
der Aalst (2005). 

106  Compare Davenport, Beers (1995), pp. 63 f. 
107  Compare Desel, Erwin (2000), p. 141. 
108  Compare Becker, Rosemann, Uthmann (2000), p. 31; Fettke, Loos (2003), p. 35. The presented classifi-

cation is simplified and particularly useful in the context of my study. A further segmentation of appli-
cation areas, as well as references to more literature can be found in Fettke, Loos (2003), p. 38. 

109  Compare Frank (1999), p. 695. 
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quirements analysis etc. In addition to this, the selection and configuration of standard 
software is a way to use models within rather technical activities. Here, they support the 
definition of criteria for the selection of a standard software product or facilitate the adap-
tation to organisational requirements.110  

The other area where information models are used within the field of Information Systems 
is a more non-technical use. In this case, models “facilitate description and optimisation of 
organisational issues”.111 They can build a common understanding, thus supporting the 
communication between all involved parties and deliver additional input for organisational 
improvement activities.112 As-is models hereby illustrate the current status, thus providing 
transparency regarding organisational structures and business processes. To-be models 
support the implementation and measurement of potential improvements.113 

Conceptual modelling is part of the set of theories and practices that represents BPM. Con-
sequently, Business Process Management can not be placed in the presented classification 
of conceptual modelling. In fact, adopting BPM can touch all areas of Fig. 2.3, but doesn’t 
need to. Nonetheless, the presented classification is of particular interest in this study: 
While the chosen modelling language C-EPC has been developed mainly to support the 
configuration of standard software, the reference model of this study is primarily built for 
the description and optimisation of organisations. I will show that this is not a conflict, but 
an opportunity for the research on C-EPC and reference modelling in general. I will pick 
up this issue in Chapter 4 to justify an investigation on further adaptation support of C-
EPCs in a broader sense of reference model modification. 

Technical use Non-technical use

Conceptual modelling

Standard-SW 
selection and 
configuration

Description and optimisation of 
organisationsSW-Development

 
 

Fig. 2.3: Application areas of information modelling in the field of Information 

Systems 

   
110  Compare Becker, Pfeiffer (2006), pp. 4 f.; Fettke, Loos (2003), p. 35. 
111  Compare Fettke, Loos (2003), p. 35. 
112  Compare Lübke et al. (2006), pp. 283 f; Wand, Weber (2002) p. 363. 
113  Compare Becker, Pfeiffer (2006), p. 5. 
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2.2.2 Reference modelling 

Reference Models give a point of reference to create specific models.114 The two main ad-
vantages of using reference models are cost-savings and quality improvements. This de-
rives from the problem that the modelling process can be very costly and time consum-
ing.115 The use of a reference model allows the reuse of the model-inherent knowledge. 
Organisations benefit from the documented process know-how that gives them an initial 
solution to start with, hence lowering the afore mentioned problems of time and cost. In 
2000, the reduction of time factors and costs resulting from the use of reference models in 
projects, are estimated at more then 30%.116 As a second advantage, it can increase the 
quality of the resulting models by incorporating best-practices.117  

Reference modelling has been a popular research topic for years.118 Recent surveys are 
proving that reference modelling is highly accepted within theory and practice.119 However, 
the term reference model is not always used in the same way in literature. There are differ-
ent opinions about what the constituent characteristics of reference models are.120 
DELFMANN states that often mentioned characteristics like universality, domain-specificity, 
completeness, and configurability are not compulsory but optional.121 I concur with this 
statement and therefore follow the definition of DELFMANN: 122 

A reference model is an information model that is constructed with the intention to be re-
used in varying application contexts. 

The mentioned benefits are mainly from a user’s perspective. As I deal with the construc-
tion of a reference model, I have to approach the topic from a developer’s perspective, too. 
Reference models can be created with different intentions. BECKER summarises the follow-
ing ways of usage based on the corresponding incentives for model developers:123 A refer-
ence model can be used (1) as a means of knowledge management, (2) as a stand-alone 
product, (3) as an enhancement of other products like a modelling tool by embodying valu-
able and adjusted input to that product, (4) in connection with existing or for acquisition of 
new consulting contracts and (5) as a basis for the adaptation of standard software to or-

   
114  Compare Thomas (2005b), p. 23. 
115  Compare Fettke, Loos, Zwicker (2005), p. 1. 
116  Compare Scheer, Nüttgens (2000), p. 380. 
117  Compare Thomas (2005b), p. 17; Fettke, Loos (2003), p. 35; Recker et al. (forthcoming), p. 4. 
118  Compare Frank (1999), p. 695. 
119  See Fettke, Loos (2003). 
120  For a comprehensive discussion of the term reference model refer to Fettke, Loos (2004), pp. 8 f.; 

Thomas (2005b), pp. 20 f. 
121  Compare Delfmann (2006), pp. 46 f. 
122  Compare Delfmann (2006), p. 47. 
123  Compare Becker (2004), p. 40. 
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ganisational requirements. The last point of this list particularly demands attention, be-
cause C-EPCs have been developed to support this adaptation of standard software. The 
next section explains how the reference modelling language addresses this topic and deliv-
ers the necessary fundamentals to work with C-EPC models. 

2.2.3 Configurable Event-driven Process Chains 

The development of C-EPCs as a configurable reference modelling language goes back to 
findings in conjunction with the increased use of reference models for the implementation 
of ES in organisations.124 As mentioned above, hereby, the models support the adaptation 
to an organisation’s requirements. The increasing functionality of ES makes the task of 
adapting the software packages very complex and time-consuming.125 It has been found 
that traditional process modelling languages do not sufficiently support this aspect.126 Tra-
ditional modelling languages are developed to describe individual models and not refer-
ence models.127 Consequently they lack conceptual support for an adaptation to different 
requirements and provide no decision support for model variations. ROSEMANN and VAN 

DER AALST introduced Configurable Event Driven Process Chains (C-EPC) as a language 
for configurable reference modelling.128 C-EPCs extend the widely used modelling lan-
guage Event Driven Process Chains (EPC) with means for the specification of a configur-
able model. The specification supports the derivation of individual models by declaring 
variation points as well as their relationships to other affected model parts. 

The research on C-EPCs can be divided in three main stages: First, an investigation on the 
theoretical foundation of configuration in the given context, second, the definition of the 
modelling language, and third, the testing and evaluation of the proposed technique. I rest 
my elaborations on Configurable EPCs on these three steps, as I will refer to parts of the 
development stages later in chapter 4. 

In a first stage, configuration patterns have been identified and classified. A configuration 
pattern highlights distinguishable configuration alternatives.129 The set of patterns has been 
developed from existing workflow patterns.130 Eight of these patterns were found to be use-
ful in this context and have been assigned to examples of Event-Driven Process Chains.131 

   
124  Compare Rosemann (2000), p. 28. 
125  Compare Dreiling et al. (2005b), p. 693. 
126  Compare Recker et al. (2006a), p. 370. 
127  Compare Rosemann, van der Aalst (2007), p. 2. 
128  See Rosemann, van der Aalst (2007). 
129  Compare Dreiling et al. (2005b), p. 694.; Rosemann, van der Aalst (2007), p. 6. 
130  Compare Dreiling et al. (2005b), p. 697. 
131  Compare Rosemann, van der Aalst (2007), p. 6. 
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The eight configuration patterns with the identified corresponding elements of EPCs are 
listed in Tab. 3.132 

Configuration 
pattern 

Corresponding 
C-EPC element 

Configuration 
options 

Graphical 
representation 

Optionality Configurable function 
Included (ON), excluded 
(OFF), conditionally 
skipped (OPT) 

Configurable 
Function

 

Parallel Split 

Synchronisation 

Configurable AND-
connector 

Regular AND or limita-
tion to an amount of n 
available sequences 
ANDn 

AND2  

Exclusive Choice 

Simple Merge 

Configurable XOR-
connector 

Regular XOR or a single 
sequence SEQn XOR1

x
 

Multi Choice 

Synchronising Merge 

Configurable OR-
connector 

Regular OR, regular 
AND, regular XOR or a 
single sequence SEQn 

OR3  

Configuration 
requirement 

Describes constraints 
between variation points 

Requirement 1:
condition 1 
condition 2  

Sequence 
Interrelationships 

Configuration 
guideline 

Describes recommenda-
tions regarding variation 
points 

Guideline 1:
condition 1 
condition 2  

Compare Dreiling et al. (2005b), pp. 697-701.  

Tab. 3: Configuration patterns and corresponding graphical elements 

In the second step, a language for configurable reference modelling has been developed 
and formalised.133 The starting point for the definition was establishing a set of require-
ments for a configurable reference modelling language. Then, the process modelling lan-
guage of Event Driven Process Chains has been selected as the basis for an extension be-
cause of its popularity for reference modelling. On the foundation of a formal definition of 

   
132  For further information on the development of the configuration patterns refer to Dreiling et al. (2005b), 

pp. 696-701. 
133  Compare Rosemann, van der Aalst (2007), p. 6. 
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EPCs, C-EPCs have been specified formally with a set of definitions:134 A Configurable 
EPC extends an EPC with the following elements: 

(1) configurable functions  

(2) configurable connectors 

(3) configuration requirements 

(4) configuration guidelines 

(5) a partial order over the configurable nodes. 

(1) and (2) allow for a specification of variation points by highlighting nodes that offer 
configuration alternatives. Hereby, it has to be considered, that a configurable connector 
may only be mapped to a connector type that restricts its behaviour.135 (3) and (4) connect 
variation points with either mandatory rules (configuration requirements) or optional rules 
(configuration guidelines) to facilitate the configuration of the model. (5) specifies the 
suggested order of configuration. The latter corresponds to the derivation of lawful EPCs 
from the C-EPC model. An algorithm addresses this topic, defining each step of model 
configuration in detail.136 Related to this are additional investigations on the engineering 
process for a model-driven configuration of Enterprise Systems.137 The development of the 
graphical representation of the configuration patterns happened by carefully considering 
the complexity of the models. Configurable nodes are simply equipped with thick border-
lines while requirements and guidelines are logical expressions connecting the affected 
nodes with dashed lines. Tab. 3 summarises the discussed topics by showing the graphical 
extensions to the EPC notation and the configuration options of the configurable nodes. It 
must be noted, that a configurable connector only supports a configuration to itself or to a 
connector that restricts its behaviour.138 Fig. 2.4 shows a simplified example of a C-EPC 
model. 

   
134  For the a comprehensive and formal definition of Configurable EPCs refer to Rosemann, van der Aalst 

(2007), pp. 8-19. 
135  Compare Recker, Rosemann, van der Aalst (2005), p. 3. 
136  Compare Mendling et al. (2006), p. 1509; Rosemann, van der Aalst (2007), pp. 16 f. 
137  See Recker et al. (2006a). 
138  Compare Rosemann, van der Aalst (2007), p. 12. 
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1

A

2

65

4

D

C

x

B

3

Guideline 1:
If A = ON
then B = ON

Requirement 1:
If A = ON 
then XOR1 = SEQ5

1

 
Source: Compare Rosemann, van der Aalst (2007), p. 12. 

Fig. 2.4: Example for a Configurable EPC 

The third step deals with the testing and evaluating the language and with related further 
research. First studies on the user perception of configurable reference process models ver-
ify advantages in comparison to languages without configuration support.139 C-EPCs suc-
cessfully enhance the recognition and ease of selection of configuration alternatives. Nev-
ertheless, a lack of tool support as well as a needed refinement of both definition and nota-
tion was found.140 Further research includes the validation of derived models and XML 
schema-based representation of the C-EPC language for a simple interchange of artefacts 
and for automated validation of model configurations.141 

With respect to the research objectives of this study, there are several issues to consider. 
As mentioned above, further refinements of definition and notation of the C-EPC language 
were found to be necessary. FETTKE and LOOS state, that especially in the field of reference 
modelling, not enough findings, which are gained from real cases, flow into the develop-
ment of modelling languages and that too little concepts are measured with empirical re-
sults.142 I will address this lack of practical justification. The construction of a configurable 
reference model for post-production offers the opportunity to use the gathered practical 

   
139  Compare Recker, Rosemann, van der Aalst (2005), p. 8. 
140  Compare Recker, Rosemann, van der Aalst (2005), p. 9. 
141  For further information refer to Mendling et al. (2005); Recker et al. (2006b); Recker et al. (forthcom-

ing). 
142  Compare Fettke, Loos (2004), p. 17. 



- 29 - 

experiences to reflect on the conceptual foundations of the C-EPC development. I hereby 
investigate both on the requirements for configurable reference modelling languages that 
were established in conjunction with the development of the C-EPC language and on the 
configuration patterns that are covered by C-EPCs.143 

In addition to this, my study focuses on configurable reference modelling in a broader 
sense. Regarding the presented application areas of information modelling in Fig. 2.3, the 
development of C-EPCs originally belongs to the support of standard-software configura-
tion, thus to the more technical area of use. This is of particular interest, because the ap-
proach for the Australian screen business – and therefore the reference model for post-
production as well – aims to be a holistic BPM approach. It is possible that this includes 
technical issues, for example efforts of workflow automation of suitable areas. But at this 
early stage, and regarding the construction of the reference model in this work, I am focus-
sing on the area of organisational optimisation. Consequently, the development of the ref-
erence model will represent a transfer of C-EPCs to a broader BPM context. This goes 
along with the idea of VAN DER AALST et al., who also propose a discussion on an extended 
scope of use for configurable models.144 This case study can give initial insights to this sub-
ject and deliver practical examples on the issue. I conclude that this topic should be con-
sidered when drawing conclusions from the modelling experiences. Therefore, my reflec-
tions in chapter 4 will also discuss adaptation mechanisms in a broader context. 

   
143  Compare Rosemann, van der Aalst (2007), pp. 7 f.; Dreiling et al. (2005b), pp. 696 ff. 
144  Compare van der Aalst et al. (2006), p. 76. 



- 30 - 

3 Construction of a reference model for post-production 

This chapter approaches the first research objective, the construction of a reference model 
for post-production in the Australian screen business. The first section presents the applied 
construction method, which determines the structure of the rest of the chapter. This in-
cludes the three major steps As-is modelling, specification, and configuration that are fol-
lowing this section. 

3.1 Construction method 

In general, I follow the approach of ROSEMANN and VAN DER AALST and the engineering 
process of RECKER et al.145 Tab. 4 puts the major stages of the reference model lifecycle 
model in relation to the proposed engineering process for model-driven ES configuration. 
The structure of my construction process slightly varies from what has been presented. 
This is mainly due to the different area of application and the emphasis on certain parts. 
The design or specification phase contains the model development, using available indi-
vidual models as an input.146 Since no suitable models could be found that can be used as a 
basis for the specification of a reference model in the domain, I depict As-is modelling as 
one of the major steps. I emphasise this step by considering it as an extra step instead of 
including it in the specification. The configuration stage comprises the selection of con-
figuration alternatives to derive an adapted model from the configurative model. This is 
also part of my study, as an evaluation of the constructed model needs the confirmation of 
validity of derived models. The transformation of configured models to individual models 
on the other hand is not regarded as an extra step in my context. This doesn’t mean that the 
transformation does not need to happen. It is rather taken as a straightforward task that has 
already been validated in research and therefore is of minor interest to this work.147 In my 
approach the transformation takes place at the end of the configuration phase. The last 
stage is the deployment of the derived models on a running enterprise system.148 In my 
case, this means the final application for organisational improvements in the described 
holistic BPM approach. This will not be covered within the scope of my study. Neverthe-
less, this phase has an important impact on the construction of the reference model, as the 

   
145  See Rosemann, van der Aalst (2007), pp. 4 f.; Recker et al. (2006a). 
146  Compare Rosemann, van der Aalst (2007), p. 5. RECKER et al. also mention the “development from the 

scratch”. Compare Recker et al. (2006a), pp. 372 f. Additional emphasis should be laid on the configu-
rative extensions of the models. My approach satisfies this demand by separating the construction of the 
individual models from the integration of the configuration elements. 

147  See Mendling et al. (2006); 
148  This goes back to the development of the engineering framework for Enterprise Systems configuration. 

Compare Recker et al. (2006a), pp. 375 f. 



- 31 - 

construction can only happen with knowledge about the intended use of the derived mod-
els. An extensive investigation on the surrounding context has been given in Section 2.1. 

Reference model lifecycle 
Rosemann, van der Aalst (2007) 

Engineering process for model-
driven ES configuration 

Recker et al. (2006a) 

Presented reference model con-
struction process 

As-is modelling 
Build-time 

(Design-phase) Specification 
Specification 

Configuration-time Configuration 

Build-time Transformation 
Configuration 

Run-time Deployment (Deployment) 

Source: Compare Rosemann, van der Aalst (2007), p. 5; Recker et al. (2006a), p. 371. 

Tab. 4: Comparison of configurable reference model stages 

For the purpose of my study the reference model engineering process has been simplified 
to the three main stages As-is modelling, Specification and Configuration.149 In the follow-
ing this structure serves as a guideline. The partitioning particularly allows for an arrange-
ment with regards to the type of model that is the outcome of the phase. Fig. 3.1 presents a 
framework for reference model construction considering this issue. The produced models 
of the As-is modelling stage are meant be on an individual level. In an abstract way, the 
specification phase lifts the input models from an individual model level to a reference 
model level, because it provides the model with additional information that supports re-
utilisation. The terms individual model level and reference model level hereby can be seen 
as a set of characteristics that describe the corresponding model class. During Configura-
tion, there is a shift backwards from the level of reference models to the individual model 
class. This happens through decisions regarding the variation points. The result is an indi-
vidual model that is adapted to a certain context and provides no more explicit configura-
tion mechanisms. 

   
149  The boundaries of these stages can’t be set fully accurately. One stage sometimes partly overlaps the 

following stages. However, they help to structure the overall procedure. 
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Reference model level

Individual model level

1. As-is modelling

2. Specification

Problem definition

Modelling 

Model review

Model comparison

Variation point 
identification

Configurative 
design

3. Configuration

Configuration 
objectives

Configuration 
parameters

Example 
configurations

 
 

Fig. 3.1: Configurable reference model construction framework 

3.2 As-is modelling 

As illustrated in Fig. 3.1, the As-is modelling stage consists of the parts (1) problem defini-
tion, (2) modelling, and (3) model review. However, the main focus of the thesis lies on the 
outcome and not on the process itself. Therefore, I only briefly address the three main steps 
and explain how I put them into practice. Afterwards, I present parts of the results of the 
As-is modelling efforts. A full presentation of all results would not be helpful for this pur-
pose. As my reference model is supposed to be a consolidation of the As-is models, there 
would be a lot of redundancies if I explained both the set of individual models and the ref-
erence model in the same detail. Instead, I want to give a brief overview of the conducted 
steps and then present the outcome from an organisational and data perspective. This in-
cludes elaborations regarding the main involved persons and data objects that have been 
identified during that stage. This will be the basic knowledge to allow for a later, more 
thorough presentation of the process models with a reference model character. 
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3.2.1 Procedure 

Problem definition 

A sound problem definition is necessary to start the As-is modelling phase. This has been 
done thoroughly in chapter 2. The modelling efforts have been arranged in an overall con-
text and a definition of screen business and post-production has been introduced. I repeat 
that I want to model the essential processes of the post-production part of screen business 
productions, thus achieving an explication of the tacit knowledge of the industry. Special 
attention is spent on the identification of model variants that are based on different shoot-
ing and delivery types, as this is a major source for complexity and hinders transparent 
management and planning of post-production. Furthermore, budget implications of process 
parts are of particular interest. As practitioners repeatedly mentioned their dislike of flow-
charts due to their potential of restricting creativity, special attention has be spent on the 
identification of creative areas. It is thought to manage creativity without sacrificing it. The 
models are constructed with the modelling language of Event-Driven Process Chains to 
allow for a subsequent specification of a configurable model. 

Modelling 

The next step addresses the modelling of processes, data, and the organisational structure. 
It was performed with the information from literature review and from the collaboration 
with the Australian Film Television and Radio School (AFTRS). The AFTRS is a federal 
statutory authority that provides professional education and advanced training in the areas 
of film, television and radio since 1973.150 The collaboration within the project “Business 
Process Management for the Creative Industries” allowed for an active communication and 
interviews with industry practitioners to obtain detailed knowledge of the domain.151 Given 
this, one can say the models mainly incorporate “taught knowledge”. Additional interviews 
with further industry partners that have been conducted in conjunction with the project of 
the CCI, allowed an identification of topics that are of particular relevance in practice.152 

   
150  Compare Australian Film Television and Radio School (2006). 
151  One of the first steps was to establish a common glossary of domain-specific terms. It can be found in 

appendix F. 
152  For further information on the project “Business Process Management for the Creative Industries” and 

the involved industry partners, see Seidel (forthcoming).  
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The post-production processes were modelled with respect to different views.153 The main 
focus in this work lies on the process-view. This is because identification and structured 
illustration of the essential processes had the highest priority. It was necessary to distin-
guish between more static areas which have in some way a constant order and creative 
areas which are mainly based on creative work. In addition to the process view, I modelled 
the organisational and data view. These views also provide a valuable source of informa-
tion to enrich the process models and at the same time ensure consistency concerning in-
cluded elements. The allocation of organisational and data objects to functions in the proc-
ess models can be seen as a consolidation of the views. 

Review analysis 

The third stage comprised several iterations of reviewing and altering the models. This also 
allowed going into more detail in those parts of the model whose arrangement in the over-
all process has been verified. The review process included a modelling session with Katie 
Shortland and several telephone interviews with industry practitioners of the AFTRS.154 
The reviewed models finally served as a basis for the specification of a configurable refer-
ence model. 

3.2.2 Organisational view 

The organisational view on post-production is depicted in Fig. 3.2 as a hierarchical organ-
isational model. According to the classification of SCHEER, it represents an organigram on 
type level with the element position as the smallest unit within the organisational struc-
ture.155 A position comprises the work amount that a single employee can handle. There-
fore, it can be mapped to an individual person. 

The organisational model exhibits some restrictions. First, it doesn’t qualify for complete-
ness. The different character of screen business projects brings along varying organisa-
tional structures. Especially the divide in independent low-budget productions and interna-
tionally financed high-budget productions in Australia leads to different organisational 

   
153  Basis to the distinction of the views is the Architecture of Integrated Information Systems (ARIS) house 

of SCHEER. It distinguishes between organisation, function, data, control and output view. Compare 
Scheer (1999), p. 1. The function view doesn’t provide truly new content. All information in the func-
tion diagram – the functions – is implicitly incorporated in the process models. For this reason it is not 
included here. 

154  Katie Shortland is film producer and project officer of the centre for screen business at the AFTRS. In 
several interviews she supported the modelling and review process with her comprehensive knowledge 
and experience on the topic. 

155  Compare Scheer (1999), pp. 53 ff. 
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concepts.156 Consequently, it was quite difficult to determine a common composition of 
organisational units. The presented organisational chart in is an exemplary arrangement of 
positions to organisational units. It contains all positions that are depicted in the process 
models. Both the names of the positions and their arrangement to functions can vary in 
practice.157 If, for example, a project has an executive producer and a line producer it has to 
be considered that the tasks of the producer are split up between both people.158 Despite 
these restrictions, it is still important to have this organisational chart, not only as an ar-
rangement and overview of all included positions but also as a basis for the mapping be-
tween a company’s organisational composition and the process models. It provides a re-
pository of positions thus making sure that the use of organisational elements is consistent 
throughout all other models and the project. In the following, the elements of the model are 
briefly explained. 

   
156  Compare Reed (1999), p. 8. 
157  I am aware of the fact, that – regarding he organisational model – the reference model looses a bit of its 

universality. A subsequent extension towards a configurable organisational model can help to satisfy the 
claim of universality. 

158  This is not in conflict with the presented definition of a position, because the amount of work is as-
sumed to be more in the case of high budget productions with an executive producer and a line pro-
ducer. 
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Fig. 3.2: Organisational chart 

Production company 

The production company in the model is an abstract representation of what can be an offi-
cial company or coalition of key people only for a certain project. For an independent film 
production, the film company can consist of only one person, while high-budget produc-
tions are in most cases backed up by large studios.159 Still both types of projects need some 
key people. In my approach, I consider the people main responsible to be part of or hired 
by a production company. This is the producer that is depicted as organisational responsi-
ble for the production company, the director, the editor and the post-production supervisor. 
These people make sure that all other necessary people are scheduled and available. The 

   
159  Compare Jones (2003), p. 30. 
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final creative authority also lies on the people of the production company. All other posi-
tions of post-production are consolidated in the groupings picture post house, the sound 
post house, the film processing house, and the printing house. These groups can be internal 
departments or external parties hired for post-production. 

Producer 

The producer has two main jobs. Firstly, he deals with the financial topics of the project 
like funding and distribution and secondly, he gathers a set of people who are critical to the 
success of the production like director or key actors. In large productions the tasks of the 
producer can be split up to an executive producer and a line producer. In this case, the ex-
ecutive producer mostly arranges the financial setup while the line producer is responsible 
for everything else that ensures a successful production. Most of this work happens during 
the early stages of the value chain. However, the producer remains as the responsible per-
son that is blamed in case of failure. Therefore, he is integral to post-production, because 
he can have the final creative authority and hence is involved in approval procedures. How 
much the producer is engaged in the creative part of the production process varies from 
person to person.160  

Director 

The director is certainly one of the key persons of every project. He is mainly working on 
the vision of the project during pre-production and its realisation during production and 
post-production. At the post-production stage, the director cooperates with the editor to 
achieve the desired outcome. Depending on the experience and influence in the industry, 
the director may have even greater creative authority than the producer.161 Therefore, he is 
also involved in approval processes during post-production. A difference between medium 
and high-budget projects, concerning the director, can be found in the experience of the 
director and in the support he gets from one or even more assistant directors. As the assis-
tant directors are mainly involved during pre-production and production phase, they are not 
considered here.162 

   
160  Compare Wales (2005), pp. 48 ff. 
161  Compare Wales (2005), p. 51. 
162  Compare Wales (2005), pp. 86 ff. 
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Editor/Assistant Editor 

The Editor is the person who creatively assembles picture and sound to tell the desired 
story.163 In high budget productions, the tasks of the editor are limited to this creative part 
while assistant editors are supporting him.164 In this case, the assistant editor (AD) is the 
most important member of the editor’s team. What work the director actually delegates to 
his assistant director depends highly on their relationship and the experience of the assis-
tant director. An inexperienced AD mainly wants to learn the editing job and gain from the 
experience of the editor.165 In a well coordinated team, a skilled AD can even take control 
of the first or second cut of a certain scene.166 In general the editor- with or without assis-
tant editors – works in the editing suite and has to make sure that the cut of picture and 
sound follows the vision of producer and director.167 

Composer 

The composer creates the underscore of the project. The composing happens in accordance 
with the producer or director. Therefore, the composer discusses the intended music sup-
port and creates melodies for characters or scenes. When the final cut is complete, he can 
create music sections that fit exactly to the music cues the director or producer agreed 
on.168 It must be noted, that the music is often treated separately from the audio aspects that 
belong to the sound track. 

Post-production Supervisor 

In general, the producer is considered to oversee the project from the beginning to the end. 
In large projects though, he can delegate the task of supervision to other people. In the case 
of post-production, this is the post-production supervisor. 169 This person then has to coor-
dinate all tasks and is responsible for the time schedule.170 KELLISON states that the post-
production supervisor is essentially the producer of the post-production stage. 171 Therefore, 
this person has the organisational responsibility for all other involved parties, indicated by 
the arrow from the post-production supervisor to the aggregating organisational units in 
Fig. 3.2.  

   
163  Compare Jeffrey (2006), p. 389. 
164  Compare Wales (2005), p. 206. 
165  Compare Brown (2004), p.  71. 
166  Compare Wales (2005), p. 211. 
167  Compare Kellison (2006), p. 149. 
168  Compare Wales (2005), p. 231. 
169  Compare Kellison (2006), p. 143. 
170  Compare Wales (2005), p. 205. 
171  Compare Kellison (2006), p. 143. 
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Colourist/Grader 

The colourist is an important person in the early stages of the post-production phase. He is 
a professional telecine operator who performs the transfer to tape in the telecine suite. Fur-
thermore he can synchronise the sound and picture during that process and make a first 
colour correction (grade).172 Due to the quite similar meaning of grading and colour correc-
tion the colourist is sometimes also called grader.173 

Negative Cutter 

As the title says, the negative cutter is simply the person who cuts the negative.174 This 
happens in instances when the project is finished on film. The editing-decisions, which 
have final approvement, are realised on the actual negative print, as the negative cutter cuts 
the footage according to the provided information and splices the resulting parts into a co-
herent piece. Sometimes the splicing is also done in the film processing house.175 

Sound Designer 

In high budget production, the sound designer supports the post-production supervisor in 
developing the sound concept and coordinating its realisation. Hence he is sometimes 
called the sound supervisor or supervising sound editor. He first discusses the sound con-
cept with the director or producer and then superintends all aspects of the sound track. This 
includes hiring people for the audio post-production, the creation of sound tracks like 
sound effects track, Foley tracks or music tracks and finally the sound editing and mix-
ing.176 He is therefore the organisational manager for the sound post house. The latter is the 
assembly of all sound related persons. It can be an external audio facility with a studio and 
all necessary audio equipment to record and edit the sound tracks. In low-budget produc-
tions, it is possible, that only one sound editor or even the video editor is responsible for all 
sound-related tasks, so no sound-designer is needed.177 

Sound Editors 

The appearance of a sound editor, dialogue editor, sound FX editor, and music editor again 
highly depends on the budget of the production. They are responsible for the creation and 
   
172  Compare Chandler (2004), p. 33. 
173  Compare Jeffrey (2006), p. 392. 
174  Compare Chandler (2004), p. 17. 
175  Compare Chandler (2004), pp. 317 f. 
176  Compare Wales (2005), p. 212. 
177  Compare Kellison (2006), p. 158. 
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editing of a range of sound tracks. Hereby, the sound editor may assemble the tracks that 
have been created by the other sound editors.178 Further breakdown to other sound editors is 
possible, as even more specialised experts are potentially used in high-budget productions. 
With respect to the scope of my study and regarding the potential use for low and medium 
budget production I forbore from doing so. 

Film processing house 

The film processing house is in most cases an external company that undertakes all film 
processing and printing. Any film footage first must be made both visible and permanent. 
Therefore, the film processing is the first place where footage goes after the shoot. It has 
all necessary technical equipment for this chemical process and can also be consulted for 
film printing services.179 

3.2.3 Data view 

To model the data view is a complex task and includes modelling numerous objects of 
mixed granularity.180 With respect to the intended use of the models and the complex data 
structures during post-production, more than a single layer of the data view has been ana-
lysed. The necessary exhaustive support for the process models has been provided with the 
less detailed macro description of the data view, using technical terms, information carri-
ers, and application systems.181 To illustrate the required data for a process, it can be more 
comprehensible to use partly preliminary objects of this kind.182 The individual elements 
are explained later in conjunction with the actual process models. 

As SCHEER states, it is not necessary to move to a more detailed micro description until the 
business related analysis stage.183 However, with respect to an intended subsequent poten-
tial workflow automation of suitable parts of the processes, which benefits from a formal 
description of the involved data, I developed a first data model of the micro data view. It 
presents selected parts in greater detail, which are – if possible – already represented in the 

   
178  Compare Wales (2005), pp. 212 ff. 
179  Compare Wales (2005), p. 224 f. 
180  Compare Scheer (1999), p. 67. 
181  Appendix A contains a list that has been used for the conversion of rather colloquial terms, which were 

used by industry practitioners or found in literature, to the more formal description, required for the 
process models. The list shows the distinction between the carrier of the information and the actual in-
formation itself. 

182  The investigation of a macro view makes especially sense in conjunction with the generic character of a 
reference model. For further information on the difference of the macro and the micro view see Scheer 
(1999), pp. 69-71. 

183  Compare Scheer (1999), p. 69. 
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process models. The diagram is depicted in Fig. 3.3 in the form of an Object-Role Model-
ling diagram.184 Object-Role Modelling (ORM) has its roots in the early 1970s as an ap-
proach for semantic modelling. It is driven by the principle to look on objects regarding 
their part in the relationship to other objects, thus, what role they are playing.185 ORM is 
chosen because of some advantages over other data modelling techniques like ER model-
ling.186 Hereby, I especially refer to the suitability of its notation for validating models with 
domain experts. ORMs conceptually support the task of verbalising the model content in 
natural-language sentences. In my case, this certainly facilitates the communication with 
industry practitioners who are not used to formal data representations. 

For the same reasons as the organisational model, the data view model is subject to restric-
tions regarding completeness and adaptability. However, the model can serve as a basis for 
further research and can be easily extended. Due to the focus on process models, I only 
briefly discuss the most important parts of the model. Hereby, I concentrate on two major 
topics: The parts regarding the composition of a final product of a screen business project 
and the parts regarding the edit in the form of an edit decision list. 

 

   
184  I apply the ORM version used in Halpin (2001). It is based on extensions to the natural-language infor-

mation analysis method (NIAM). Compare Halpin (2001), p. 8. The different parts of the data view 
model including a sample population can be found in appendix  

185  Compare Halpin (2001), p. 8. 
186  For further explanations on the advantages of ORM over ER modelling see Halpin (2001), p. 11. 



- 42 - 

Source section
(id)

Target section
(id)

Media format
(id)

Time code
(id)

EDL
(id)

/ is stored on

Information carrier
(id) Medium

(name)

 carries information in /

{’Film’, ’Tape’, ’Disc’, ’File’}

Release category
(id)

/ Is delivered on 

Language
(name)

 contains /

Project
(name)

Project release
(release code)

 belongs to /… has 

 is of a /

Final picture
(id)

 is basis for / has edit 

/ has as visual component 

Final mix
(id)

 has as audio component /

 has /… is used in 

Music premix
(id)

Sound premix
(id)

 has /… is used in 

Audio track
(id)

 has atmosphere …/

 has dialogue /

 has sound FX /

Transition
(name)

/ has transition 

Country
(name)

 is for market /

Format
(name)

 is specified as / 

 is a / 

EDL event
(id)

 belongs to / consists of several 

 until /  until/

 inserts footage to /  takes footage from /
Channel
(name)

/ is an edit of 

{’A’, ’V’, ’AV’}

{’C’, ’D’, ’W’, ’BL’}

Event number

 has /

/ is stored on

/ is stored on 

Hour

 / has 

Minute

Second

Frame

/ has 

 / has

 / has

consists of music/ Information carrier
(id)

is stored on /

is stored on /

Information carrier
(id)

/ is stored on 

/ is stored on
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I use the project release as a starting point, to explain of what comprises a screen 
business product. It represents the final version that is distributed to the market. Every pro-
ject release belongs to a project. The latter can have several project releases which can 
be for different markets, etc. These different purposes are specified as every project release 
is of a certain release category. The various possible release categories can be de-
fined with several characteristics: (1) The market they are addressing, specified by one ore 
more countries they are related to; (2) the assortment of languages, the release of-
fers; (3) the media format, the release category is delivered on. More characteristics 
for a release category are possible and can be added easily. 

A project release furthermore consists of one visual and one audio component. The visual 
component is the final picture; the audio component is called the final mix. I 
have chosen to illustrate the composition of the final picture through the composition of the 
edit decision list (EDL), due to its importance for the post-production process. 
The final mix comprises of a sound premix and a music premix. Both of these are 
assembled by several audio tracks.187 The music premix consists of one or more mu-
sic audio tracks. Regarding the sound premix one can distinguish between the role of the 
audio track as a dialogue, atmosphere and sound FX tracks. These are – from a data model-
ling perspective – of the same kind as the music audio tracks. However, an audio track can 
be used multiple times for sound or music premixes but can only be used as one these 
kinds, e.g. only as a dialogue audio track or only as a sound FX track. A further decompo-
sition to more specific audio tracks is possible but considered as not useful in this context. 

The named elements of the data model, which are related to a visual or audio artefact, are 
all stored on an information carrier. This rather unusual inclusion of physical 
storage in a data model is based on the finding that there is an immense amount of data, 
often with physical exchange of this data in form of tapes or film reels throughout the 
whole post production process. A basic way to support this aspect is to keep track of the 
location of all data.188 My schema therefore includes the information carriers which can 
then deliver facts about the physical location. In my model the information carrier is fur-
ther specified to carry information in one certain media format. This comprises a cer-
tain format and clarifies the kind of medium, which can be film, tape, disc or file.189 

The data model also contains a decomposition of the elements of an edit decision list.190 
Here, the entity type EDL event serves as a starting point for my explanation, as follows: 
   
187  Compare Laramie (2004), pp. 57 f. 
188  Compare Chandler (2004), pp. 82 ff. 
189  Compare Laramie (2004), pp. 60 f. 
190  The presented structure of an EDL refers to the structure of the most common and most compatible 

EDL standard called “CMX3600”. Compare Chandler (2004), p. 287. 
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An EDL event always belongs to one certain EDL, while an EDL can consist of several 
events. Events are further specified. First of all, each event has a certain event number. 
Second, an EDL event has to be provided with a transition, which can be a cut (C), a 
dissolve (D), a wipe (W) or a black screen (BL). Further on, an event is an edit of a certain 
channel, which is limited to an edit of audio (A), video (V) or both of it (AV). Last but 
not least, each event has a set of time codes that indicate the footage that has been cho-
sen and the place where this footage is inserted in the actual project. The combination of 
starting and ending time code, where the EDL event takes the footage from, is depicted as 
source section. The target section contains the combination of starting and 
ending time code for the resulting composition respectively. Both target and source sec-
tions consist of combinations of time codes that have a value of hours, minutes, sec-
onds and frames.191 Still they have to be kept separate: While the target section specifies 
a section on a future composed piece of footage, every source section is stored on exactly 
one information carrier. This reference is considered to be important for already mentioned 
reasons of data storage and retrieval. 

The decomposition of an EDL into its elements shows as exemplary, how the content of 
documents in the post-production process is related to other information objects. It has yet 
to be investigated what other well-structured documents could be usefully examined in this 
way. Potential examples are the cutlist or documents of the rushes paperwork.192 

3.3 Specification 

This section focuses on the outcome of the specification phase. This is a set of detailed 
process models, which have been specified for configuration. For a better understanding of 
the variation points and to avoid redundancies, I present the process models here for the 
first time. Therefore, this section also explains the content of the process models. 193 The 
specified variation points are included in the comments to each model. Fig. 3.1 subdivides 
the specification phase in (1) model comparison, (2) variation point identification, and (3) 
configurative design. I first give an overview of these three stages regarding the construc-
tion process itself and then present the set of process models. 

   
191  Compare Chandler (2004), p. 29. 
192  The rushes paperwork is a set of reports that arrives in the cutting room before the edit starts. Compare 

Chandler (2004), p. 53. 
193  The descriptions of the models with no exact reference, have been constructed with the help of industry 

practitioners or on the basis of the following main literature: Chandler (2004); Clark, Spohr (1998); 
Gillezeau (2004); Jones (2003); Kellison (2006); Laramie (2004); Wales (2005). 
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3.3.1 Procedure 

Model comparison 

The processes modelled before this stage included alternative and substitutional proce-
dures, due to various factors that influence post-production like the type of delivery. I aim 
to consolidate the alternative post-production paths in my reference model. Therefore, the 
first step was a model comparison with focus on the content of the models and the rela-
tions between them. On the one hand, the investigation on the content concentrated on the 
similarities and differences of models that belong basically to the same part of the overall 
process. Thus, I identified and marked alternative methods to cope with a task. On the 
other hand, the investigation on the relations between the models aimed for a consolidated 
control flow with clearly specified boundaries of the several parts. Consequently, I com-
pared the already identified alternative methods, with focus to their arrangement in a con-
solidated overview process and the consequences of such a consolidation for adjacent 
processes. Consolidation in this context means the mergence of alternative process models 
within one process model, including considerations on the necessity of conserving the al-
ternative processes. The main process presented later in section 3.3.2 especially shows this 
consolidation of alternative procedures. 

Variation point identification 

The preceding model comparison allows for going one step closer to a configurable model. 
The next task is to identify the variation points. Here, the discovered differences or alterna-
tives in the model have to be traced back to the underlying decisions that trigger these 
process variants. After the exact place of a variation point within the process has been de-
termined, the context that corresponds with this variation point has to be defined. All proc-
ess variants can somehow be translated to a choice by the responsible person. As every 
film is the result of numerous choices, every post-production path taken is the result of 
certain decisions made.194 Thereby it has to be considered that no unnecessary variation 
points are inserted because the extension of the model increases its complexity.195 This step 
entails important findings about potential configuration objectives and the related configu-
ration parameters. I will address these issues later, when I explain the configuration of the 
reference model in section 3.4. Therefore, I don’t focus on these findings in the following 
model descriptions. 

   
194  Compare Gibbs (2006), p. 5. 
195  Compare Rosemann, van der Aalst (2007), p. 20.  
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Configurative design 

The configurative design finishes the specification phase. The two preceding steps deliv-
ered the findings on how the model could be consolidated and where and what kind of 
variation points exist. The configurative design implements the configurability by means of 
using the model extensions provided by the C-EPC notation. All model extensions em-
ployed in the models have been introduced in Tab. 3.196 The results of this step are pre-
sented in the following. 

3.3.2 Main process 

The main process model in Fig. 3.4 gives an overview to the overall process. It contains 
several complex functions that are described in further detail in additional sub models.197 
This way, the main process visualises very well the consolidation of the different As-is 
models. As a result of this consolidation, the sub models especially are subject to configu-
ration options. Post-production can be divided very roughly into three groups of tasks: Be-
fore the edit, the edit, and after the edit.198 

Before the edit 

The main process starts at the beginning of post-production, thus, when the footage from 
the shoot arrives. I distinguish two different types of shooting, according to the media used 
for the shoot because of their strong impact on the following tasks. This is indicated by two 
separate starting events: Tape shoot is finished and film shoot is fin-
ished. In both cases, the footage arrives and in some way has to get into the editing sys-
tem for the edit. In the case of a film shoot, the footage arrives in the form of an exposed 
negative. This original camera negative (OCN) must first be carefully processed 
at the film processing house.199 The rushes paperwork arrives together with 
the footage. It is a set of reports that contains notes regarding the script, camera reports and 
sound reports. They are an important source of information about the shoot and the foot-

   
196  The other elements allocated to the function like elements of the organisational or data view are not 

made configurable, as I only apply the C-EPC notation. The latter focuses on the control flow. A speci-
fication of configuration options for the other views has not been considered, but can be added later. 

197  It must be noted, that for reasons of clarity, only the most important elements are attached to complex 
functions that have an underlying sub model. This follows the concept of vertical structure through hi-
erarchical decomposition. Compare Davis (2001), pp. 242 ff. 

198  Compare Chandler (2004), p. 46. 
199  Compare Chandler (2004), p. 46; Laramie (2004), p. 26. 
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age. They are normally filed and can be used throughout the post-production process.200 
The processed negative is sent to the picture post house where the editing 
happens. Prepare film for edit is described in a sub model that defines how the 
film is prepared for the editing process. In case of a tape shoot, the footage must be pre-
pared in a different way. This is described in the sub model of the function prepare 
tape for edit. All mentioned functions are only necessary in the case of the respec-
tive shoot. The configurable connector OR1 can be configured to depict a model for tape 
shoot, film shoot or a combination of it. 

The edit 

The edit itself is divided in several steps. First of all, picture and audio is done separately. 
Second, the edit of the picture can be divided in low resolution and high resolution edit. 
This is reflected by following elements of the model. The low-res edit is called offline. 
The lower resolution requires less processing power and therefore allows for faster work 
on the picture. The result of this highly creative part of the edit is the edit decision 
list (EDL). Now, both the sound and music editing and the high-res edit can 
commence. The audio editing hereby delivers the final mix, which is included in the 
project during the project finishing. The high-res edit realises the edit decisions of the EDL 
on distribution quality. The model offers two alternative ways. The traditional film path 
starts with the negmatching, where the original negative is cut in pieces and spliced 
back to a coherent piece. In a subsequent step, it is printed with final colour corrections 
(answerprinting). In the case of a so-called online, the picture is put together in 
high resolution in an online editing suite and is then recorded to a tape master. The con-
figurable connectors OR2 and OR3 permit a configuration regarding the high-res edit from 
a restriction to one of the two alternatives up to a parallel execution of both tasks. Re-
quirement 1 states that the film-based variant can only be configured if at least parts of 
the show have been shot on film. None of the functions is configurable to ensure that a 
high-res edit is done in all cases. Hence in all cases the picture and the sound have been 
edited before the project is completed in the last phase. 

After the edit 

After the edit the project must be finished for delivery. Again, several combinations are 
thinkable here. There are not many restrictions because the finish on certain formats can 

   
200  Compare Chandler (2004), pp. 53 ff. I also count any other reports and files from the production phase, 

which could be used in post-production to the rushes paperwork. Examples of other production paper-
work can be found in Wales (2005), pp. 100 ff. 
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theoretically happen quite independently from what has been done before. A finish on film, 
tape, disc & file or any combination of these can be represented depending on what con-
figuration is chosen. This configuration is based on the configurable connectors OR4 and 
OR5 and the configurable functions of the three central ways of finishing a project: Film 
finish, tape finish and disc & file finish. Each finish has the respective 
output in the form of a final master tape, a film release print or any re-
lease version on disc or file. 
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3.3.3 Prepare tape for edit 

I now explain the sub models of the complex functions in the main process. The first of 
these decompositions is prepare tape for edit, which is depicted in Fig. 3.5. It is a rather 
straight forward process, as it contains 4 functions that have to be executed and no model 
variations exist. To get the footage ready for the edit, the editing assistant first 
needs to digitise the incoming footage (dailies) to make it available to the editing soft-
ware (Digitise footage).201 Afterwards the location sound is imported and 
synched with the picture (synch sound and picture). In practice, the footage is 
generally logged after the input to the system with the intention to make the footage avail-
able for viewing as fast as possible. The logging happens according to a predefined 
logging protocol and is an important and potentially very time-consuming job.202. 
In addition to what has to be done during logging, the footage needs to be organised (or-
ganising clips). This refers to the database creation and categorising of the digitised 
clips on the system.203 

   
201  Compare Gillezeau (2004), p. 145; Wales (2005), p. 211. 
202  Compare Chandler (2004), pp. 80 ff; Gillezeau (2004), pp. 147 f. 
203  Compare Chandler (2004), p. 82. 
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Fig. 3.5: Prepare tape for edit 

3.3.4 Prepare film for edit 

The process prepare film for edit in Fig. 3.6 is more complex compared to the just pre-
sented analogous process for tape. The input is the processed negative and the output is 
digitised footage, which is ready for the edit. Four main tasks have to be accomplished 
during this process, while the order and way of doing it can vary: 

1. The synchronisation of sound and picture 

2. The first grade of the picture 

3. The telecine transfer of the processed film 

4. The digitising of the footage 

After the processed negative arrives from the film processing house (receive 
processed negatives), the colourist has to telecine the rushes, which represents 
the input of the footage to the telecine suite (telecine rushes). If the location 
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sound is synchronised in telecine, he also has to digitise the sound and subsequently per-
form the synchronisation.204 The corresponding functions digitise sound and 
synch picture and sound in telecine are made configurable to allow for a 
specification of the synchronisation at this point or later in the editing suite. Best light 
grade and one light grade refer to the colour correction possibilities during the 
telecine transfer. The telecine operator hereby has control over colour, contrast, saturation, 
gamma and hue to achieve a certain look of the picture or to match previous and subse-
quent shots.205 Best light grade or full grade represents more thorough grading, treating 
each cut separately. A one light grade is a colour correction of a complete film roll in one 
setting. This is cheaper because it includes less manual work and time. Due to this impor-
tance for the budget, the respective functions and the connectors XOR6 and XOR7 are con-
figurable to provide several model variants for the first grade. The traditional output of the 
telecine is, to play the footage out to tape (play out to tape). The corresponding 
function is depicted configurable because a telecine suite may also allow for a transfer di-
rectly to HD, thus already digitising the picture (play out to HD). If the footage is not 
digitised in telecine, it must be digitised later in the offline editing suite (Digitise to 
HD in editing suite). Requirement 3 makes sure that the footage is not digi-
tised twice. Transfer to tape is still possible in the case of a transfer to HD in telecine be-
cause the so-called dailies could be demanded for test screenings for the director, the pro-
ducer etc. After the footage arrives from the telecine – no matter in what form - the editing 
assistant can synchronise the sound with the picture in the offline editing suite (synch 
sound and picture in editing suite). Requirement 2 connects this op-
tion to the already mentioned variant of sound synchronisation earlier in the telecine, to 
prevent the sound being synchronised twice. Afterwards the editing assistant logs the mate-
rial analogous to the logging in the case of a tape shoot (logging).Finally, the footage is 
organised properly, to save time and money during the edit (organising clips).206 

   
204  Compare Chandler (2004), pp. 32 f; Laramie (2004), p. 25. 
205  Compare Gillezeau (2004), p. 152. 
206  For more information regarding this part of post-production see Chandler (2004), pp. 97-118; Laramie 

(2004), p. 25 ff.; Rea, Irving (2001), pp. 223-238. 
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Fig. 3.6: Prepare film for edit 
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3.3.5 Offline edit 

The offline edit depicted in Fig. 3.7 comprises the main creative editing work on the pic-
ture. The editing team works on a copy of lower resolution and decides how the footage is 
assembled to tell the story of the project.207 Hereby, one can distinguish the following steps. 

The offline edit starts with the rough cut (offline editing (rough cut)). This 
can be a time-consuming and complex task. However, due to the large creative portion of 
this task it is not further decomposed in the model. The editor works in the offline editing 
suite on the picture and may need the information from the shoot, provided in the rushes 
paperwork.208 The results are a preliminary EDL that contains the editing decisions of the 
rough cut and a guide tape (low res guide picture), which is used for a first 
screening (screening and approving the rough cut). This screening is at-
tended by the director, the producer or other persons of the production company that may 
have the creative authority. The editing team adjusts the rough cut until they have approval 
and can approach the fine cut (offline editing (fine cut)). The editor refines 
the previous edit decisions, identifying superfluous material and produces a new version of 
the EDL containing the fine cut.209 Before the fine cut is again approved by the responsible 
people of the production company (screening and approving the fine cut), 
it may be screened before a selected test audience in conjunction with an evaluation of 
their impressions on the material (hold test audience screening). Once, the 
fine cut is approved, the post-production supervisor performs the so-called lockoff. This 
includes sending out the final version of the EDL as well as the Cutlist and an extended 
version of the EDL in the form an OMF (Open Media Framework) file to the departments 
that execute the next steps.210 At this point, the edit is fixed, although it still needs to be 
transferred to the high-resolution footage. A final guide tape may be used at several points 
during the rest of post-production. It is optional, but very common, as it can be helpful as 
guidance for the completion of some tasks.211 

   
207  Compare Rea, Irving (2001), p. 235. 
208  The process abstracts from a more precise definition of the used editing system However, I basically as-
sume that the offline edit is done in a non-linear editing system (NLE), as linear editing are considered to be 
rather obsolete. Alongside cost savings, NLEs have several other advantages like the random access of foot-
age and more flexibility during the edit. Compare Chandler (2004), pp. 39 ff. For detailed information on 
non-linear editing see Morris (1999). 
209  Compare Mamer (1996), p. 395. 
210  Compare Chandler (2004), pp. 18 f. 
211  It must be noted that during the offline editing phase, a lot of the VFX work is done, as well. Depending 

on the amount of VFX, this involves a lot of communication with the VFX department, as the director, 
the editor, and the VFX department continuously have to agree on the inserted VFX elements and their 
location within the edited show. Since I excluded the VFX production from this work, this aspect is not 
illustrated in the model. 
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Fig. 3.7: Offline edit 
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3.3.6 Negmatching 

The edit, which is fixed and represented in the final EDL, must now be applied on the 
footage of original quality. The negmatching model in Fig. 3.8 captures the first out of two 
steps of a high resolution edit on film. The process is structured as follows: 

The basic principle of the negmatching is to go back to the original processed negatives to 
reach the highest possible quality. VFX elements and graphics like the credits have been 
produced externally during production or during the preceding steps of the post production. 
Since they need to be included in the show, they must first be transferred to film (record 
VFX and credits to film).212 Because the original negative is unique and invalu-
able, the cut is first realised on a so-called workprint to ensure with an additional approval 
that the project really looks as intended. According to the information from the EDL, the 
film processing house can print the right set of positive copies of the original negatives 
(create workprints). These copies are called the positive workprint. The 
negative cutter cuts and splices together the positive workprint according to the 
specification in the cutlist and may have the visual support of a final guide tape (create 
pos-conform). The resulting completed project, called pos-conform, is screened and 
must be confirmed by the responsible people of the production company (pos-conform 
screening and approval). The irreplaceable processed negative must not be cut 
until this approval is given. This important job is called negmatching (or conforming), 
because the negative cutter essentially matches (or conforms) the original negative to the 
edited version.213 The negative cutter delivers a report about his work and the cut negative, 
which can now get a final grade. 

   
212  It is assumed that the final credits and final VFX shots are delivered on tape and therefore first must be 

transferred to film. 
213  Compare Campbell (2002), pp. 191 f; Gillezeau (2004), p. 277. 
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Fig. 3.8: Negmatching 

3.3.7 Answerprinting 

Fig. 3.9 shows the sub model for the answerprinting process. The original negative that has 
been cut during negmatching doesn’t have any colour corrections so far, because any pre-
vious grading happened on basis of the low-res version. The answerprinting is the process, 
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were the final look of the film-based picture is achieved. This comprises of the following 
steps. 214 

First, the colourist tries to achieve the final look and produces a trial print, using 
the pos-conform (establish grading settings). Again, the responsible people of 
the production company approve the look of the show (examine trial print) be-
fore the cut negative is processed with the same settings (answer printing (with 
final grade)). The resulting answer print is screened for another approval (an-
swer print screening and approval). This is the first time that the picture can 
be seen in the final quality and look. The final steps of the answerprinting focus on a first 
copy of the final picture so that the original can be stored safely. Independent of an ap-
proved final grade the film laboratory of the film processing house goes back to the cut 
negative to carefully create the interpositive (create interpositive). In 
the case of a final grade the laboratory applies the grading settings during this process. The 
cut negative can finally be stored safely (store original). The interpositive is used to 
create another copy, the internegative, because an optical printer copies film only 
from positive to negative and the other way round (create internegative). The 
internegative is needed later during film finish. 

   
214  Compare Chandler (2004), p. 299. 
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Fig. 3.9: Answerprinting 



- 60 - 

3.3.8 Online 

The online is the second variant of editing on the original quality. The corresponding 
model is depicted in Fig. 3.10. Analogous to the negmatching, it basically applies the edit-
ing decisions contained in the EDL on the high resolution footage. The difference is that – 
unlike in the negmatching process – the footage is edited on an online suite and recorded to 
tape in the end.215 The model describes this process as follows:216 

First, the EDL is imported to the online suite (import EDL). The configurable 
connectors XOR8 and XOR9 reflect the first configuration option for this process. This 
variation point addresses the option to perform an online edit in the case of film shoot. In 
this case the original processed negative is transferred to tape in the telecine (re-
cord to tape) and is graded during this process (full grade). Requirement 6 
makes sure, that this variant can only be chosen when the project is at least partly shot on 
film. The resulting dailies on tape can then be digitised to the online editing suite in the 
same way as it is done in the case of a tape shoot (digitise selected shots). The 
online editor hereby simply follows a certain order, determined by the assembly mode, to 
record all necessary shots for the final show. Meanwhile, the online suite puts them to-
gether as specified in the EDL.217 The editing suite also needs the other visual elements that 
have to be assembled with the original shots (import additional elements). Before the edit-
ing effects are applied, both video and audio must be checked. This includes a comparison 
to the final guide tape (compare to final offline picture) and a synchronisa-
tion with the location sound (check synch audio). Afterwards, effects and transi-
tions like dissolves and fades are applied on the footage (apply editing effects). 
At this point, the titles and related artefacts like credits and subtitles are added to the pro-
ject. They can be created in the online suite or externally and then be imported. The con-
figurable connectors XOR10 and XOR11 allow for a configuration regarding these two 
variants. An optional Online grading at this moment is another way to perform a fi-
nal tape grade, since new online suites provide powerful colour adjustments. As the work 
in an online suite is very expensive, guideline 1 states that no online grade is advis-
able if a full grade in the telecine has been done previously. Guideline 2 adds that no 
tape-to-tape grade is necessary later in the tape finish process, if the project is already 
graded in the online suite or in the telecine. Now that all elements of the show are assem-
bled, a master tape is recorded (mastering to tape). This is processed during the 
last stages of project completion. 

   
215  The online editing system can be a dedicated online editing suite or actually be the same system as the 

one used during the offline edit. Compare Rea, Irving (2001), p. 235. 
216  Compare Gillezeau (2004), pp. 182 ff. 
217  Compare Chandler (2004), pp. 288 ff. 
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3.3.9 Sound and music editing 

Beside the just explained high resolution edit, the lockoff of the offline edit also triggers 
the sound and music editing. It concentrates on the assembly of the audio elements that are 
supplementary to the location sound. The result of this process is the final mix that has 
been introduced in the data view model in section 3.2.3. Consequently the elements that 
are incorporated in the final mix have to be created here. Due to its size, the first part of the 
sub model is depicted in Fig. 3.11, the second part in  

First, the director holds a spotting session with the responsible sound persons (hold 
spotting session) to decide on the music cues and effect cues.218 They 
use the edited picture of the offline to discuss at which point of time what music and what 
sound should be added. From now on the process of creating the music premix and creat-
ing the sound premix happens quite independently. 

Music premix 

The composer may use a final guide tape to create a first temp score according to the 
specifications of the music cues (Composing). If the director approves the temp score 
(temp score approval) the music tracks must be recorded in their final version. Be-
cause recording the music with musicians or even an orchestra can be very expensive the 
configurable connectors XOR12 and XOR13 allow for the specification of two variants. 
Record music is the more expensive orchestral method while create music ar-
tificially refers to an electronic method which is often done in the composer’s home 
or studio.219The resulting audio tracks then are mixed to a premix during music mix-
ing. If the premix gets approval from the responsible people of the production company 
(music premix approval) the music editor can edit the music exactly to the picture 
(edit music). 

Sound premix 

Since the sound premix comprises of several elements, its creation is more complex. 
Hence, the function sound designing is decomposed in another sub model. The pro-
duced sound tracks of this process are presented to the director for an approval (sound 
tracks approval). In the case of consent, the sound designer assembles a sound 
premix (sound premixing) which again needs a final approval (sound premix 

   
218  Compare Clark, Spohr (1998), pp. 122 f. 
219  Compare Clark, Spohr (1998), p. 128. 
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approval). Now the sound editor can edit the sound premix so it perfectly matches the 
picture (edit sound). 

Final Mix 

When both the sound premix and the music premix are finished, they can be assembled to 
final mix (final mixing). The people with creative authority might want to see the 
picture with the married sound at this stage. Besides the final mix a track with music and 
effects (M&E Track) and a track with dialogue and effects (D&E track) are created. 
These can be used later to add dialogue in different languages or for trailer versions where 
the music track needs to be adjusted. The final mix must be mastered to an optical sound 
negative (OSN), if the project is released on film (sound mastering). In this case, the 
show needs a Dolby approval for screening. This is depicted with the configurable function 
Dolby approval. Requirement 5 ensures, that the configurable function is set to 
ON, if the project is released on film.220 

   
220  For further information on music and sound design and editing see; Chandler (2004), pp. 219-270; 

Kellison (2006), pp. 160-163; Laramie (2004), pp. 55-59; Wales (2005), pp. 212-219; Wyatt, Amyes 
(2005). 
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Fig. 3.11: Sound and music editing (first part) 
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Fig. 3.12: Sound and music editing (second part) 
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3.3.10 Sound design 

The sub model sound design is depicted in Fig. 3.13. It comprises the steps to produce the 
audio tracks that become part of the sound premix. They are divided into the dialogue 
tracks, sound FX tracks, and atmosphere tracks, which can be created at the same time. 

The first step towards the dialogue tracks is a dialogue cleanup, which fixes some 
routine problems on the production track like clicks or damaged lines.221 Depending on the 
budget and the type of project, additional automatic dialogue replacements (record 
ADR) or voice recordings like a narrator (record voice over) may be desired. The 
configurable connectors XOR14 and XOR15 allow for a configuration of the model with-
out any of these options. Moreover, the configurable connectors OR16 and OR17 permit a 
specification of variants like the combination of ADR and voice over. The sound designer 
is responsible for a subsequent dialogue mix (mix dialogue). Record foley is the 
process where sounds like footsteps are created and recorded with respect to the actions on 
the picture. Since low-budget production may want to take pre-recorded sounds from a 
database instead of recording them new for the show, this function is made configurable. In 
any case, the sound FX tracks have to be mixed afterwards, which is depicted in mix 
sound FX. The third sound aspect that can optionally be recorded new for the show is the 
atmosphere (record atmosphere tracks). Analogous to the dialogue and sound 
FX tracks, the atmosphere tracks are mixed and delivered for the premix (mix atmosphere 
tracks).

   
221  Compare Chandler (2004), p. 254. 
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Fig. 3.13: Sound design
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3.3.11 Film finish 

At this moment, all visual and audio elements are edited and ready for completion. For a 
theatrical release on film, the project goes through the film finish process, illustrated in Fig. 
3.14. The main task is to print sound on the internegative of the film finish and produce 
copies for release. No internegative is available, if the high-resolution edit has been done in 
the online. Consequently, the master tape must first be printed on film (record digi-
tal film master).222 Requirement 6 states that this must be done if no film is 
available. The optical sound negative (OSN) is then printed on the internegative with a 
optical contact printer, that way creating the composite answerprint (print 
optical soundtrack on IN). This print is compulsorily a positive print; hence it 
can’t be used to create positive releases. Instead it is used to create several dupe negatives 
(create copies for mass duplication), which then are deployed for mass 
duplication, because theatre releases must be sent out in high numbers (high-speed 
mass duplicating). This high-speed duplication can wear out the dupe negatives; 
therefore it is advantageous to have several carefully made copies of the composite an-
swerprint, thus maintaining the quality of the material. The film finish is completed, when 
the prints are sent out (send out release prints). 

   
222  Compare Chandler (2004), pp. 323 ff. 
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Fig. 3.14: Film finish 

3.3.12 Tape finish 

The tape finish model in Fig. 3.15 describes the completion of the project for a tape re-
lease. Again, this includes the assembly of picture and sound. To allow for a tape finish 
independently from the medium used before, two cases must be distinguished, which can 
be preconfigured with the configurable connector OR18. 

In the first case, the picture has been cut in the online suite. Therefore, the project is al-
ready available on tape. The master from the online process can get an optional grading 
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(tape grade) before the project is finished with the layback of the sound.223 Re-
quirement 7 makes sure, that this variant is activated when only a master tape and no 
internegative exists. The other variant reflects the tape finish after the project has been cut 
on film. Consequently, a telecine transfer to tape is necessary, hence it requires the interpo-
sitive of the answerprinting process. Requirement 8 ensures that this path is activated, 
when no tape is available. In conjunction with requirement 7, it essentially secures that no 
invalid configuration is possible. The configurable connectors XOR20 and XOR21 repre-
sent a choice regarding the final grade. The picture can receive colour corrections while it 
is transferred from the interpositive to tape (transfer to tape with grade). The 
resulting tape, the broadcast submaster, now just needs the layback for completion. 
Because of budget restrictions, the project can go without a grade in the telecine (trans-
fer to tape without grade). The show then gets the final grading in the editing 
suite. The ungraded submaster that arrives from the telecine suite is graded tape to 
tape to receive the broadcast submaster (tape to tape grade). The final mix is laid 
back on the broadcast submaster in a final step to combine picture and audio. 

   
223  Compare Chandler (2004), pp. 298 f. 
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Fig. 3.15: Tape Finish
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3.3.13 Disc and file finish 

The disc and file finish is the third option for completing a model. It comprises of the finish 
on file form for distribution on disc, internet, etc. and is depicted in Fig. 3.16. It happens, 
after the tape and/or film finish is completed. It must be considered though, that the main 
process permits solely a finish on disc and file as well. 

Therefore, requirement 9 contains the rule that the configurable function digitise 
finished project is configured ON, if the project has been finished and completed 
on film only. As no digital version of the show exists in this case, the interpositive 
must be digitised now. The configurable function import sound addresses the same 
question regarding the audio. If the final mix has not already been imported to the editing 
system during the layback, it must be done here. Requirement 10 addresses this issue. 
The full project is then imported to the chosen compression software (import project 
to compression software) and compressed to the desired size (compress 
project).224 Finally, it is transferred to the respective delivery medium in the form of a 
release version. The abstraction from a more detailed process description in terms of the 
delivery options of this kind is intended, as the process is mainly done by one person on 
the same system and is expected to change continuously due to new technologies and dis-
tribution channels. 

   
224  Compare Chandler (2004), pp. 304 ff. 
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Fig. 3.16: Disc and file finish 

3.4 Configuration 

This section focuses on the configuration of the presented models. It is the third and last 
phase of the configurable reference modelling framework introduced in section Fig. 3.1. 
As has been shown in the framework, it is structured in three steps: The identification of 
configuration objectives, the connection of configuration objectives and models with the 
help of configuration parameters, and the deduction and validation of example configura-
tions. I will first explain these three-layers of configuration and then apply it to the refer-
ence model described above. 

3.4.1 Configuration layers 

The context of the case study exhibits aspects that require a particular consideration of the 
configuration procedure. This is mainly due to preferences regarding the use of the model 
by industry practitioners. First, it is thought to include the models in the teaching schedule 
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of the AFTRS to support the lecturers with a conceptually founded process depiction. Lec-
turers are not experienced in formal model configurations and consequently need further 
assistance. Additional guidelines would certainly facilitate the acceptance of the reference 
model, especially if, in a second step, independent producers and students of the AFTRS 
are given the opportunity to configure the models themselves, for example to compare the 
impact of decisions on the post-production path. A second aspect is the goal to communi-
cate the power of process definitions together with the flexibility that derives from con-
figurability to industry partners. In this context it is crucial to show the variety of options 
that makes the reference model adaptive to business requirements without going into too 
much detail on the formal notation. I conclude that it is necessary to provide the reference 
model with additional support for transparent and uncomplicated configuration without 
restricting the configurability.  

I approach this task with a set of configuration layers that allows mapping concrete model 
variations to a set of preferences of the reference model user. Configuration objectives re-
fer to these configuration preferences. It is assumed that different user preferences lead to 
different requirements regarding model variants. Configuration objectives must hence be 
seen in a broader context. They do not only exhibit pertinence to model configuration but 
also to construction. Intended application domains of the reference model have to be con-
sidered right from the beginning of the modelling efforts. In the case of this research, the 
underlying problem definition, presented in section 3.2.1 specifies certain requirements for 
the model construction. These requirements are the basis for the two configuration objec-
tives I will refer to later in this section. Since my model is rather generic and is meant to be 
suitable for a variety of situations, it allows for configurations in accordance to a wide 
range of suitable configuration objectives. However, the awareness of configuration objec-
tives during model construction – especially during the specification phase – supports the 
later actual configuration regarding these objectives. 

Configurability is based on variation points.225 Due to the obvious limitations of configura-
tion options to those variation points that are included in the model, it may be required to 
ex-post extend or adjust the reference model, if further configuration objectives need to be 
taken into consideration. The presented system of configuration parameters facilitates this 
by giving a flexible connection of configuration objectives to concrete process model vari-
ants. Fig. 3.17 shows how configuration objectives, configuration parameters and variation 
points are arranged with respect to both their abstraction to the models and their direct im-
pact on the models. Configuration parameters are the link between configuration objectives 
and variation points. While configuration objectives abstract more from the actual process 

   
225  Compare Rosemann, van der Aalst (2007), p. 7.  
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models and have a rather indirect impact, the variation points are an explicit component of 
the configurable model and implicitly specify certain variants. The configuration parame-
ters group the variation points and map the implicated variants to the business context. 
This context is consolidated by means of configuration objectives. The grouping of af-
fected variation points to a certain configuration parameter happens in conjunction with a 
decision that has implications on these variation points. The definition of configuration 
parameter consequently has to take into consideration the complete semantic field of this 
decision. 

Configuration objectives
Abstraction

Model 
impact

Configuration parameters

Variation points
 

 

Fig. 3.17: Layers of configuration 

The relationships between the three configuration layers are established by the following 
three rules: 

1.) Configuration objectives determine a set of requirements for specific configuration 
parameters. 

2.) Configuration parameters hold a set of possible values and cover the semantic field 
of one specific configuration decision. 

3.) A value of a configuration parameter is linked to an exact value of one or more 
variation points in the models.  

It must be noted that the relationship between configuration objectives and configuration 
parameters is rather fuzzy compared to the more formal link between parameter values and 
variation points. This is due to a more general and abstract character of configuration ob-
jectives (see Fig. 3.17). In the following, I present the two major configuration objectives 
that were considered during model construction in this study. 
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3.4.2 Configuration objectives 

Budget 

Budget has been repeatedly mentioned as a major topic by industry practitioners. A distinc-
tion of model variants based on their budget implications is assumed to be of particular 
benefit. The AFTRS intends to incorporate example configurations in their teaching pro-
gramme. Lecturers are said to be very interested in the possibility of visualising and com-
paring the impact of different budget-related decisions on the process. The budget is fur-
thermore of particular interest with respect to the characteristics of the Australian industry. 
The high amount of domestic independent productions with low budgets verifies the im-
portance of a configuration with respect to budget consequences.226 Besides these reasons, 
a distinction of cost-related process variants already at configuration time, amplifies the 
advantage of process modelling to provide transparency regarding costs and processes. 
This especially applies for post-production, as the complexity and continuous change of 
included techniques hampers planning ahead. I conclude that the configuration parameters 
and their values must be checked and defined regarding their consequences on the budget. 

It must be noted that I focus on the awareness of budget implications only during model 
configuration. The process models deliver numerous other findings regarding the budget. 
Example: The illustrated negmatching and answerprinting processes exhibit significantly 
much exchange of physical information carriers. An assumed time and cost-disadvantage 
compared to an online edit can now be calculated with the help of the process models. This 
can be the basis for the decision about which online suite to rent, since high-end digital 
systems are very expensive and can potentially be a budget plus instead of a minus.227 The 
scope of this study wouldn’t allow for a complete elaboration of all findings that the mod-
els brought to sight. Measurements like this are part of the employment of the configured 
models in a concrete business context that happens after the configuration phase covered in 
this study. 

Type of Content 

The second considered configuration objective focuses on the type of content of the screen 
business production. I hereby refer to the classification of productions according to their 
type of content like feature film, TV series, documentary etc presented in section 2.1.2. In 
this context, a configuration of the reference model happens with certain preferences for 

   
226  Compare Anon (2005), p. 3. 
227  Compare Chandler (2004), p. 41. 
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model adaptation to different types of content. A model user for example may configure 
the reference model to match the requirements for documentary productions. 

This raises the question, what effects the type of content has on the process of post produc-
tion. It was found, that the impact is significant, even though rather indirect. The type of 
content mostly determines the delivery requirements and these delivery requirements 
strongly influence the post-production process. In fact, they particularly shape the main 
process, thus being vital for the overall procedure. Delivery requirements are formats and 
other regulations that must be fulfilled for distribution of the show. Regarding post-
production this mainly determines visual and sound deliveries like release prints, sound 
masters, etc.228 The quality expectations that are related to certain types of contents like 
theatrical releases can have , first, implications on the shoot, thus on the incoming footage, 
second, on the edit, and third, on the completion part of the post production. Film festivals 
may only accept film or even only 35 mm film for projection.229 On the other hand, new 
technologies narrow the gap between tape and film quality, which allows taking more and 
more formats like digital video into consideration.230 

Configuration objectives have to be seen in a broad context. The related preferences affect 
various aspects of a production. High-level decisions during configuration are not only 
made with respect to the advantages and disadvantages during post-production. The format 
used for delivery and shoot obviously has serious implications for the shoot.231 This princi-
ple applies for decisions about both the budget and the type of content. Furthermore, the 
configuration objectives can’t be addressed completely separately. This means that the 
impact of decisions regarding a certain configuration objective can overlap with implica-
tions of other configuration objectives. The presented configuration objectives particularly 
exhibit this kind of overlapping: A tape shoot can be on the one hand cheaper, thus be the 
result of a configuration according to budget restrictions;232 On the other hand it can con-
form to the format of broadcast, thus it can derive from the configuration for a certain type 
of content like an Australian TV series.233 This has to be considered during configuration. 

3.4.3 Configuration parameters 

Configuration parameters bridge the gap between the configuration objectives and the 
process models. For this reason, every configuration parameter is linked to a set of varia-
   
228  Compare Jones (2003), p. 517. 
229  Compare Clevé (2006), p. 58 f. 
230  Compare Clevé (2006), p. 59. 
231  Compare Clevé (2006), p. 59. 
232  Compare Laramie (2004), p. 28. 
233  Compare Chandler (2004), p. 303. 
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tion points that can be part of more than one model. A parameter value exactly determines 
the configuration of the linked variation points, thus labelling them with context informa-
tion. The model user can hence choose the values of the parameter which imply the con-
figuration of all corresponding variation points. These choices are the crucial part of the 
reference model configuration. In the context of screen business productions these choices 
have to be defined with consideration to the domain’s peculiarities. As GIBBS states, a fin-
ished show is the result of an enormous number of choices, but drawing the outcome of a 
project back to these decisions is considered “the crux of the artistic process: the relation-
ship between decisions taken and a work’s meanings.”234 Consequently, the configuration 
parameters have to be defined with caution, to avoid compromising the creative aspects of 
the project. 

In conjunction with the introduction of configuration parameters, I want to justify the need 
for a model driven configuration in case of a reference model for the screen business. One 
could raise the question, why a set of predefined models for each type of production is not 
sufficient. The model user then simply chooses the appropriate specialised model e.g. 
“documentary production”, which gives him a reference model that is adjusted to the re-
quirements of documentary productions. This static adaptation is insufficient due to the 
domain-inherent complexity. A project can exhibit various combinations of factors that 
influence the project and can’t be reduced to one simple decision. A static set of predefined 
models therefore wouldn’t allow for a comparing good alignment or the definition of hun-
dreds of model versions would be necessary. I want to explain this with a brief sum-up of 
potential project variants on a comprehensible level of detail. A content type like documen-
tary production may restrict the model in some way, but this restriction can’t be exactly 
predefined. The semantics of a certain type of content must be considered from case to 
case. A screen business production can thus practically be a feature film, short film, TV 
Commercial, TV series, documentary, animation, corporate training or any other product 
type, but is produced for the distribution channel cinema, television, new media, video 
store etc., is shot on film or tape, is cut on film or in an online suite, and is delivered on: 
film, tape, disc or file.235 All these parameters have an impact on the post-production proc-
ess. A combination would afford an apparently too large number of static models. Fur-
thermore, it must be considered, that these are by far not all the decisions that can be taken 
in advance of the project, thus can be input during build time. The inclusion of any preced-
ing choice in the model adaptation improves the alignment of the model to the actual busi-
ness. I conclude that a configurable reference model allows a more comprehensive model 
adaptation and configuration parameters support the configuration by mapping the influ-

   
234  Compare Gibbs (2006), p. 5. 
235  See the discussion on different ways of classifying types of content in section 2.1.2. 
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encing factors to the model variations. Tab. 5 lists the configuration parameters that shape 
the presented reference model for post-production. The column labelled with “possible 
values” contains the corresponding configuration options that are supported by the model. 
The table also delivers the related configuration objectives, which the parameter is of inter-
est to, and the affected models and variation points. For reasons of size, a complete listing 
of the exact connection of parameter values and variation point configurations is only pre-
sented for the example configurations in the next section. 

Configuration 
parameter Possible values Configuration 

objectives Affected models Affected 
variation points 

1. Shoot 
Film, tape, film and 
tape, film or tape, 
film xor tape 

Content, budget Main process OR1 

3. Cut 

Online, film, online 
and film, online or 
film, online xor 
film 

Content, budget 
Main process, disc 
& file finish, tape 
finish, film finish 

OR2, OR3, digitise 
finished project, 
OR18, OR19, tape 
grade, record digi-
tal film master 

2. Finish 

Film, tape, disk & 
file, film and tape, 
film and disk & 
file, tape and disk 
& file, film and 
tape and disc & 
file, film or tape, 
film or disc & file, 
tape or disc & file, 
film or tape or disc 
& file, film xor 
tape, film xor disc 
& file, tape xor 
disc & file, film 
xor tape xor disc & 
file 

Content, budget 

Main process, 
sound and music 
editing, disc & file 
finish 

OR4, OR5, Tape 
finish, film finish, 
disk & file finish, 
sound mastering, 
digitise finished 
project, import 
sound 

4. Telecine transfer 

Record to tape, 
record to HD, re-
cord to tape and 
HD 

Content, budget Preparing film for 
edit 

Play out to HD, 
play out to tape, 
digitise to HD in 
editing suite 

5. Synchronisation 
sound & picture 

In telecine, in edit-
ing suite Content, budget Preparing film for 

edit 

Digitise sound, 
synch sound and 
picture in telecine, 
synch sound and 
picture in editing 
suite 

6. First grade 
One light grade, 
best light grade, no 
grade, one light 
grade xor best light 

Content, budget Preparing film for 
edit 

One light grade, 
best light grade, 
XOR6, XOR7 
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grade, one light 
grade xor no grade, 
best light grade xor 
no grade 

7. Audience 
screening Yes, no Budget Offline Hold test audience 

screening 

8. External VFX & 
credits Yes, no Content, budget Negmatching, 

online 

Record VFX & 
credits to film, 
XOR10, XOR11 

9. Final tape grade 
Telecine grade, 
online grade, tape-
to-tape grade 

Budget Online, tape finish 
XOR8, XOR9, 
online grading, 
tape grade 

10. Music  Record, artificial Budget Sound & music 
editing XOR12, XOR13 

11. Dialogue re-
cording 

No dialogue re-
cording, ADR, 
voice over, ADR 
and voice over, 
ADR or voice over, 
ADR xor voice 
over, no dialogue 
recording or ADR, 
no dialogue re-
cording or voice 
over, no dialogue 
recording or ADR 
and voice over, no 
dialogue or ADR 
or voice over, no 
dialogue recording 
and ADR xor voice 
over 

Content, budget Sound design XOR14, XOR15, 
OR16, OR17 

12. Foley Record, artificial Budget Sound design Record foley 

13. Atmosphere Record, artificial Budget Sound design Record atmosphere 

14. Film-to-tape 
grade 

Telecine, tape-to-
tape Budget Tape finish XOR20, XOR21 

 

Tab. 5: Configuration parameters and affected variation points 

3.4.4 Example configurations 

In the following, I present two example configurations. The two derived models have been 
presented to an industry practitioner for validation in terms of certain criteria.236 The verifi-

   
236  The answered questions and presented set of parameters of the evaluation can be found in appendix D. 
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cation was successful aside from minor refinements, which are already incorporated in the 
presented models. Based on this validation, I derive conclusions on the validity of the ref-
erence model. The verification of example configurations can’t ensure full validity of the 
reference model. But it is assumed satisfactory for a preliminary validation. The reference 
model itself has not yet been presented to industry experts, since the practitioners are not 
experienced with the specification of a configurable reference model. 

Regarding the composition of the two example configurations, I tried to choose configura-
tions that are on the one hand realistic and on the other hand different in their implications 
on the process. Example one is titled “high-budget feature film production”, example two 
“low-budget documentary production”. Although not necessary, in this case both configu-
rations are related to both configuration objectives presented earlier. 

In a first step, the necessary decisions regarding the presented variation points have been 
taken for both example configurations. These decisions are listed in Tab. 6. To generate a 
correct EPC, the derivation rules for C-EPC were followed. This comprises the derivation 
of a partial EPC model for the configured functions and connectors, and the recalculation 
of the entire process model to eliminate superfluous parts.237 The resulting EPC models can 
be found in appendix D. 

Configuration’ 
Parameter Possible Values 

Configuration 
example 1: 

“high-budget 
feature film” 

Configuration 
example 2: 

”low-budget 
documentary” 

1. Shoot 
Film, tape, film and tape, 
film or tape, film xor 
tape 

Film Tape 

2. Completion 

Film, tape, disk & file, 
film and tape, film and 
disk & file, tape and disk 
& file, film and tape and 
disc & file, film or tape, 
film or disc & file, tape 
or disc & file, film or 
tape or disc & file, film 
xor tape, film xor disc & 
file, tape xor disc & file, 
film xor tape xor disc & 
file 

Film and tape and disc & 
file Tape and disc & file 

3. Cut 
Online, film, online and 
film, online or film, 
online xor film 

Film Online 

   
237  Compare Mendling et al. (2006), p. 1507. 
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4. Telecine transfer 
Record to tape, record to 
HD, record to tape and 
HD 

Record to tape and HD - 

5. Synchronisation sound 
& picture 

In telecine, in editing 
suite In telecine - 

6. First grade 

One light grade, best 
light grade, no grade, 
one light grade xor best 
light grade, one light 
grade xor no grade, best 
light grade xor no grade 

One light grade or no 
grade - 

7. Audience screening Yes, no Yes No 

8. External VFX & cred-
its Yes, no Yes No 

9. Final tape grade Telecine grade, online 
grade, tape-to-tape grade - Online grade 

10. Music  Record, artificial Record Artificial 

11. Dialogue recording 

No dialogue recording, 
ADR, voice over, ADR 
and voice over, ADR or 
voice over, ADR xor 
voice over, no dialogue 
recording or ADR, no 
dialogue recording or 
voice over, no dialogue 
recording or ADR and 
voice over, no dialogue 
or ADR or voice over, 
no dialogue recording 
and ADR xor voice over 

ADR and voice over ADR or voice over 

12. Foley Record, artificial, record 
or artificial Record Record or artificial 

13. Atmosphere Record, artificial, record 
or artificial Record Record or artificial 

14. Film-to-tape grade Telecine, tape-to-tape Telecine - 

 

Tab. 6: Configuration examples – configuration parameter values  
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4 Evaluation of Configurable Event-Driven Process Chains 

This chapter addresses the second research objective, the evaluation of the C-EPC lan-
guage in practice. I deliver the findings from the application of C-EPCs on real-life proc-
esses during the construction of the reference model. Hereby, I refer to different perspec-
tives on the modelling language. I first use the requirements for configurable reference 
modelling languages to identify new findings from an external perspective on configurable 
reference models. Afterwards I undertake an investigation from an internal perspective by 
reflecting on the configuration patterns that are defined in the C-EPC technique. Then, in a 
third step, I have a look on model adaptation mechanisms in a broader sense. 

4.1 External perspective –requirements for configurable reference modelling 

languages 

This section reflects on the requirements that should be fulfilled by a configurable refer-
ence modelling language. In conjunction with the development of the C-EPC language, 
ROSEMANN and VAN DER AALST establish a set of requirements for a configurable reference 
modelling language.238 They also reviewed Configurable EPCs in terms of these require-
ments and concluded that the proposed language focuses on the core functionality of con-
figurable reference modelling but doesn’t cover all requirements.239 I intend to deliver new 
findings on this review. My investigation happens in a different setting, as I applied the 
modelling technique in practice and can now draw conclusions from this application. In the 
following, I examine each requirement in terms of its relevance in my reference model 
construction context and, if possible, elaborate on the resulting implications for further 
research towards a more mature reference modelling language. 

a) Support of configurations regarding entire processes, functions, control flow, re-
sources and data: The presented reference model contains variation points that al-
low for configurations regarding entire processes, functions and control flow. Three 
complex functions with underlying sub models have been made configurable. This 
permits an optional exclusion of the entire process of the sub model. A total of 22 
functions can be configured while 21 configurable connectors define a configurable 
control flow. The attached resources and data elements exhibit no aspects of con-
figurability since this is not supported in the C-EPC definition so far. To provide 
the model with variation points in terms of resources and data, this should happen 

   
238  Compare Rosemann, van der Aalst (2007), pp. 7 f. 
239  Compare Rosemann, van der Aalst (2007), pp. 19 f. 
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with consideration of the related organisational and data models.240 Therefore, an 
alignment to approaches for configurable models of this perspective should be 
taken into consideration. I conclude that the requirement is partly fulfilled and was 
found to be strongly relevant in the context of my reference modelling efforts. 
However, I suggest extending this requirement by explicitly demanding validity of 
the derived elements and models regarding the respective modelling language. Fur-
ther findings concerning the definition of the configurable nodes of the C-EPC no-
tation will be given in conjunction with the related configuration patterns in section 
4.2. 

b) Distinction of mandatory and optional decisions: The presented approach doesn’t 
explicitly differentiate mandatory and optional decisions.241 So far, every variation 
point must be configured, hence refers to a mandatory decision. However, the C-
EPC definition implicitly supports optional decisions, as the decision regarding a 
variation point can be postponed to runtime by simply configuring a function as op-
tional (OPT) or a configurable connector as an instance of the connector type. Con-
sequently, the C-EPC language only lacks the explicit depiction of mandatory and 
optional decisions. To provide the variation points with this additional information, 
interrelationships to other variation points must be considered. Based on the pre-
sented system of configuration layers, I therefore suggest adding the specification 
of mandatory and optional decisions on the level of configuration parameters. If a 
configuration parameter is labelled as mandatory, it ensures that no conflict to re-
lated variation points arises, because the parameter covers the semantic field of one 
decision. This decision must then be taken in advance, while decisions of configu-
ration parameters that are labelled optional can be neglected at this stage. The latter 
case implies a previous specification of a default value for all variation points. A 
simple solution is the least restricting value of a variation point, thus the value 
“OPT” for a configurable function and the connector itself for a configurable con-
nector. In terms of my study, the reference model construction didn’t raise a spe-
cific need for mandatory and optional decisions. However, a distinction of this kind 
would have been possible for the presented models. An example specification with 
respect to the given context is presented in appendix 0. 

c) Distinction of global and local decisions: I refer to the definition of global deci-
sions as taking a decision without studying the process model, while the constituent 
characteristic of local decision is the necessity for an explicit study of the corre-

   
240  For in information on configurable reference data models see Rosemann, Shanks (2001). 
241  Compare Rosemann, van der Aalst (2007), pp. 19 f. 
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sponding process model.242 C-EPCs don’t support the distinction of global and local 
decisions so far, so no explicit specification of this kind is included in the presented 
C-EPC models.243 However, the specification of configuration parameters provides 
an abstraction from the models. This realises the requirements for global decisions, 
as the decision associated with a configuration parameter can be taken without the 
study of the respective model. Hereby, it was found, that the support of global deci-
sions is particularly helpful with respect to the communication with industry practi-
tioners and for an uncomplicated presentation of the model-inherent flexibility. 
ROSEMANN and VAN DER AALST further refer to the context factors of global deci-
sions. In my case, the global decisions related to configuration parameters have 
been identified within the system of configuration objectives and variation points. 
An investigation on the influence of other relevant context towards context-aware 
process modelling has not been performed. As context-awareness is a topic in cur-
rent research, such an investigation could be of interest in future. I conclude that the 
principle of global and local decisions was found to be relevant in practice. How-
ever, my single case study doesn’t allow for a statement in terms of a general rele-
vance. Furthermore it must be analysed, if the aggregation of all decisions to con-
figuration parameters makes the concept of local decisions obsolete. 

d) Distinction of critical and non-critical decisions: In accordance to the specification 
of C-EPCs, no explicit distinction of critical and non-critical decisions can be found 
in the created reference model. The conducted case study didn’t show a particular 
need for such additional information so far. I assume that this distinction is rather 
necessary for process modelling in conjunction with software development. In the 
case of further advanced BPM efforts within the Creative industries including 
workflow automation and development of associated information systems, this 
topic can become of interest. In this case the additional information can be added 
fairly easy in the same way as the mandatory and optional decisions. 

e) Depiction of interrelationships between configuration decisions: The presented 
Configurable EPCs contain 10 requirements and 2 guidelines that define the rela-
tionships between variation points. Without these constructs the complex linkages 
of the variation points are hard to detect for model users. The possibility to define 
these constraints enabled a sound reference model specification and provided trans-
parency in terms of interrelationships. ROSEMANN and VAN DER AALST mention the 
problem of highlighting interrelationships between two process models.244 I utilised 

   
242  Compare Rosemann, van der Aalst (2007), p. 7. 
243  Compare Rosemann, van der Aalst (2007), p. 20. 
244  Compare Rosemann, van der Aalst (2007), p. 20. 
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a quite intuitive notation of linking to other process models with the name of the re-
spective process model followed by a dot and the related variation point. Example: 
To refer to the configurable function tape grade in the sub model tape fin-
ish I use the code “Tape finish.Tape grade”. I conclude that interrela-
tionships have been a crucial element during the practical application of C-EPCs. 
Further research is necessary on the logical expressions of configuration require-
ments and guidelines as well as on the specification of interrelationships to other 
types of models e.g. data models or organisational models. 

f) Different levels of configurations: The presented configurable reference model 
doesn’t include the definition of different levels of configuration. These levels must 
be distinguished from the configuration layers presented in section 3.4.1. It must be 
noted though, that the two principles are not conflicting. The configuration layers 
refer to the degree of abstraction from the model, while levels of configuration 
specify a sequence of configuration iterations that lead to the final configured 
model. Such iterations are not explicitly intended in the presented reference model. 
However, based on the configuration parameters this can be realised as follows: If 
the configuration of the first level determines the values of several chosen configu-
ration parameters, the rest of the set of configuration parameters is available for a 
second, or even more levels of configuration. Regarding the actual process models, 
this refers to partially configured C-EPCs.245 With regards to my study, a practical 
example for a sequence of configurations could be the following: A production stu-
dio decides to focus on feature films shot on film and uses an online suite for the 
high resolution edit because of the availability of company-owned facilities. These 
decisions refer to configuration parameters 1 (Shoot) and 3 (Cut). Other decisions, 
like music recordings for a project are postponed to the sub divisions that are re-
sponsible for the budgets of their productions. I conclude that the conducted case 
study didn’t show a particular need for an explicit highlighting of different levels of 
configuration. Instead, a rather unconstrained partly configuration based on the 
given configuration parameters is suggested. Promising fields of application and a 
fairly easy realisation have been identified which suggests further research on this 
topic. 

g) Reference from variation points to related information in the ES: As the construc-
tion of the reference model didn’t happen in the setting of ES configuration, varia-
tion points don’t refer to any related information. Thus I can’t draw any conclu-

   
245  Compare Rosemann, van der Aalst (2007), pp. 18 f. 
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sions or implications on this requirement for configurable reference modelling lan-
guages. 

h) Configuration recommendations or guidelines: The post-production reference 
model contains n configuration guidelines, which have been added on the basis of 
the discussions with industry practitioners and findings in literature. An application 
of the reference model should go along with a continuous model maintenance and 
model improvement. New findings that support configuration decisions like 
benchmarking data thus should be added to the model by extending the configura-
tion guidelines. 

i) Consideration of the impact of modelling language extensions on the perceived 
model complexity: The C-EPC notation is a natural extension of EPCs and ad-
dresses an intuitive use by typical reference model users.246 Based on the presented 
reference model I consider myself to be able to confirm the assumption, that par-
ticularly interrelationships, depicted as configuration requirements and guidelines, 
increase the perceived model complexity. This can be seen in the models “main 
process” (Fig. 3.4) and “preparing film for edit” (Fig. 3.6), where several require-
ments or guidelines apparently decrease the clearness. Another aspect in the context 
of my work is the potential model user, who differs from the typical reference 
model user. This topic has been addressed in section 3.4.1. As a result of this inves-
tigation, I suggest to approach a configuration of the model based on three layers of 
abstraction. This way, the model user focuses on decisions regarding certain con-
figuration parameters and consequently doesn’t need to deal with a potential higher 
model complexity. From the perspective of reference model development, I experi-
enced that the variation points and their interrelationships on the one hand increase 
the complexity of the construction procedure, but on the other hand allowed for a 
richer model and a consistent consolidation of model parts. I therefore suggest that 
the increased complexity for the model developer shouldn’t be the main focus, 
since the main goal is to provide mature reference models. Nevertheless, I suggest 
further research on methods of configurable reference modelling in terms of sup-
porting model developers during the specification phase. This especially counts for 
more conceptual support for the identification of variation points. The main steps 
explained in section 3.3.1 can hereby serve as a basic framework. I conclude that 
the practical application of C-EPCs to a certain extent confirms an increase in the 
model complexity. However, it must be noted that this is only an assumption, as the 
perceived model complexity must be evaluated with the actual model users. The 

   
246  Compare Rosemann, van der Aalst (2007), p. 20. 
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presented system of configuration layers allows an abstraction from the actual 
models and thus helps to deal with the model complexity. 

4.2 Internal perspective – configuration patterns 

This section discusses the findings on the configuration patterns that can be defined in a C-
EPC model. The previous section focussed on the general requirements that must be ful-
filled by a configurable reference modelling language, thus it addressed the topic from an 
external perspective. As I now concentrate on specific elements of Configurable EPCs, this 
addresses the internal dimension of my investigation on the conceptual definition of C-
EPCs. 

The configuration patterns served as a basis for the development of the configurable mod-
elling notation and were derived from an examination of a set of workflow patterns. They 
are closely related to the configurable elements of the C-EPC, thus specifying the con-
figurability of a process model. Tab. 3 arranges the configuration patterns and the corre-
sponding elements of a Configurable EPC. In the following I will use the findings of the 
practical application of C-EPCs to draw back conclusions on the supported configuration 
patterns. Moreover, I will particularly take into consideration the investigation on the theo-
retical foundations of configuration of VAN DER AALST et al.247 They narrow down the 
choices of a configurable process model to the two basic principles hiding and blocking. 
Hiding hereby refers to simply skipping a step of the process which has no further influ-
ence on the path. A blocked step cannot be taken anymore. This potentially entails that a 
set of subsequent steps can’t be reached anymore either. In the following, I reflect on the 
configuration patterns and the corresponding C-EPC elements as presented in Tab. 3. 

Optionality – configurable function 

The configuration pattern optionality is represented by configurable functions. N configur-
able functions show the relevance of optional tasks. This refers to the principle of hiding.248 
Excluded functions don’t block a certain path but just skip one step of it. A path of a func-
tion that has been configured to OFF can still be taken, even if it is the only function of that 
partial graph. This is illustrated in Fig. 4.1. 

 

   
247  Compare van der Aalst et al. (2006) 
248  Compare Gottschalk, van der Aalst, Jansen-Vullers (2006), p. 13. 
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Configurable nodes Tape Finish, Film Finish 

Film finishTape finish
Film 

processing 
house

Picture post 
house

Final master Release 
prints

 

Configuration to: Tape Finish = ON, Film Finish = OFF 

Tape finishPicture post 
house

Final master

 

Fig. 4.1: Example of hiding by configuring functions 

Parallel Split and Synchronisation – AND-connector 

The configuration patterns involving a configurable AND-connector are parallel split and 
synchronisation. Both patterns do not appear in the post-production reference model. 
Therefore I cannot present any new findings on these configuration patterns. The minor 
relevance in the case study is assumed to be mainly due to the limited choices, a configur-
able connector of this type offers. 

Exclusive Choice and Simple Merge – XOR-connector 

The configuration patterns of exclusive choice and simple merge are more complex from 
the perspective of model configuration. This derives from a broader spectrum of choices, 
the configurable XOR-connector offers. These choices are the crucial element of configu-
ration. Variation points hold choices that can be taken during configuration. The configur-
able nodes are means to highlight and define these variation points. Twelve configurable 
XOR-connectors show the high relevance of this particular configurable node for the pre-
sented reference model and led to the following conclusions:  

It was found, that the representation of this configuration pattern in C-EPCs so far doesn’t 
allow for a clear specification of all choices that are potentially required at variation points. 
I want to explain this with the help of an example of the presented reference model. During 
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the specification of the configurable nodes in the sub model prepare film for edit, I had to 
deal with the situation depicted in Fig. 4.2. It concentrates on the different options of a film 
grade. A film can be graded with one light grade, best light grade or can be skipped com-
pletely. A configurable model should allow for a restriction of the given alternatives. The 
goal essentially was to specify a configurable model that allows a configuration towards an 
exclusive choice of any combination of the three alternatives. This represents an example 
where the C-EPC definition lacks conceptual support for blocking and hence only manages 
to offer the demanded functionality in an unnecessarily complicated way. To explain this 
statement I first clarify the choices that a configurable XOR-connector offers and then 
draw conclusions on the missing configuration options and the resulting suggestions for the 
C-EPC definition. 

XO
R

One light 
grade

Best light 
grade

XO
R

Telecine 
suite

Colourist Colourist

 
 

Fig. 4.2: Alternatives for film grading 

It must first be noted, that the problem I address, only arises in the case of a choice be-
tween more than two alternatives. The relevance of this situation in practice was confirmed 
by the given example in Fig. 4.2. The definition of a configurable XOR-connector allows 
choosing one of the following configurations:249 One-light grade, no grade, best light grade, 
and the run-time choice between all of these alternatives. This is depicted in Fig. 4.3 a)-d). 
As mentioned above, the goal was, to allow for a configuration of all lawful combinations. 
However, with the given definition of a configurable XOR-connector it is not possible to 
block only one of the paths, thus keep only two of the alternatives for a decision on run-
time. Therefore, the configurations depicted in Fig. 4.3 e)-g) are not possible in the given 
situation. Since this may be required, as in the case of the presented context of my re-
search, a single configurable connector is not sufficient for the specification of this varia-
tion point. 

 

   
249  I refer to the definition of C-EPCs in Rosemann, van der Aalst (2007), pp. 12 f. 
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Configurable connectors XOR1 and XOR2 
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Fig. 4.3: Example of blocking by configuring connectors 

There are two ways to handle this issue. The first solution is to use two consecutively ar-
ranged XOR-connectors. In a case of more than two alternatives, this implies one addi-
tional split connector and one additional join connector for each additional alternative. This 
increases the model complexity and is assumed to make the intended configuration options 
unclear. A sequence of connectors therefore is considered as a temporary solution only. 
This solution can be found in the model sound design in Fig. 3.13 for the configuration 
options regarding additional voice recordings. 
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A second solution to this problem, which has also been applied in the presented reference 
model, is to use configurable functions to specify the desired configurability. The model 
prepare film for edit in Fig. 3.6 shows this solution. The functions one light grade 
and best light grade are highlighted as configurable. Although this provides all 
mentioned choices for configuration, it must also be regarded as lacking a solution: The 
discussed problem represents a problem of blocking. Configurable functions are a means 
for hiding. Consequently it shouldn’t be used in this situation. The inconsistent use brings 
along problems as soon as the partly graph consists of more than one function. Imagine, 
the one light grade would require some additional steps that follow the function one 
light grade. The configuration cases b), c) and d) of Fig. 4.3, where the one-light 
grade is configured OFF, thus hidden, the subsequent functions would still be part of the 
model, thus interfere with the intended configuration. This can only be avoided, if all func-
tions of each alternative graph are specified as configurable and then linked with a configu-
ration requirement. This apparently complicated solution illustrates that the inconsistent 
application of configurable function as means of blocking instead of hiding is inappropri-
ate. A mature reference modelling language should provide consistent mechanism to sup-
port blocking and hiding. 

The missing functionality of a configurable XOR-connector can be added fairly easy. So 
far, the configurable XOR-connector supports itself and one of the subsequent alternatives 
SEQn.250 If a set of several given alternatives could be chosen, instead of only one alterna-
tive, this would allow for a blocking of the alternatives that are not chosen. This can be 
added to the formal definition of Configurable EPCs. The suggested functionality of ex-
cluding any alternative would solve the problems discussed earlier. Regarding the illus-
trated example, the two configurable XOR-connectors would allow for all desired combi-
nations. I conclude that restricting a set of alternatives during configuration refers to the 
principle of blocking. Consequently, configurable connectors represent means of blocking 
while configurable functions refer to hiding. The definition of C-EPCs so far doesn’t allow 
for a specification of all choices that were found to be relevant in practice. I suggest a mi-
nor alteration of the definition of configurable XOR-connectors to provide a full support of 
the principle of blocking.251 

   
250  Compare Dreiling et al. (2005a), p. 4; Recker et al. (2006b), p. 501; Recker et al. (forthcoming), p. 12; 

Rosemann, van der Aalst (2007), pp. 12 f. 
251  GOTTSCHALK, VAN DER AALST and JANSEN-VULLERS state that the C-EPC notation lacks to block a 

function. This could be necessary in case of a partial process without any preceding connectors and 
would block the complete following process. Further research is necessary to find out if the complete 
blocking of a process is compatible with the semantics of an EPC. Until then this can be realised with 
an additional preceding XOR-connector that can be configured to lead to an extra ending event if the 
function needs to be blocked. This also ensures a checking of the consequences by the model developer. 
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Multi Choice and Synchronising Merge – OR-connector 

The multi-choice and synchronising merge patterns refer to the configurable OR-
connector. Nine occurrences in the post-production reference model demonstrate relevance 
in the presented practical context. Due to the rule, that configurable connectors support the 
configuration to connectors that restrict their behaviour, the configurable OR-connector 
also supports the configuration to XOR and the selection of one alternative SEQn (see Tab. 
3). Consequently, the same findings on the topic of blocking that have been presented for 
the configurable XOR-connector apply. 

Sequence Interrelationships 

The sequence interrelationships are represented by configuration requirements and guide-
lines. The findings on the relevance of these constructs have been presented in section 4.1 
in conjunction with the investigation on the requirements for configurable reference mod-
elling languages. I repeat that the specification of interrelationships was found to be impor-
tant for reference modelling. The importance becomes particularly apparent by considering 
its necessity for a sound model consolidation and for tasks, which exhibit optional posi-
tions of execution within the process model, but must not be done twice.  

4.3 Further adaptation support 

Both the configuration patterns and the requirements for configurable reference modelling 
languages are closely related to the development of C-EPCs. Thus my investigation so far 
represents reflections on the conceptual foundations of the modelling language, based on 
the findings of a first comprehensive practical application. However, the latter represents 
an application in a broader context of BPM and consequently raised (further) issues that go 
beyond the scope of the presented catalogue of configuration patterns and language re-
quirements. In the following, I elaborate findings on the development of C-EPCs in a 
broader sense of configurable reference modelling. 

Fig. 4.4 shows the framework for adaptation support for reference modelling by BECKER, 
DELFMANN, and KNACKSTEDT.252 This framework represents a comprehensive classifica-
tion of mechanisms for reference model adaptation in a broad context. In the following, it 
serves as a benchmark for completeness and helps categorising additional findings for fur-
ther research. A thorough comparison of the C-EPC approach and the framework is out of 
the scope of this study. However, I will briefly discuss the classification of the mechanisms 

   
252  Compare Becker, Delfmann, Knackstedt (2004), p. 252. 
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of C-EPCs within the framework and then refer to two additional adaptation mechanisms 
that were found to be of particular relevance in the context of my C-EPC application.253 

 
Source: Becker, Delfmann, Knackstedt (2006), p. 6. 

Fig. 4.4: Framework for adaptation support for reference models 

The framework structures the adaptation mechanisms with the three dimensions modelling 
layers, configuration adaptation and generic adaptation. The configurative adaptation 
mechanisms hereby are defined as mechanisms that specify explicit adaptation points and 
corresponding rules to determine how a reference model can be modified.254 Model Type 
Selection and Element Type Selection refer to a change or the modification of the model-
ling language, the reference model is designed with.255 The other configurative mechanisms 
focus on a model-based modification. Hereby, they distinguish the modification of model 
parts in terms of selecting model elements (Element selection), perspective-specific ex-
change of model element naming (Synonym Management) and the change of representa-
tional aspects of modelling languages (Representation Variation).256 

The second dimension comprises the generic reference model adaptation mechanisms. 
These mechanisms pose fewer restrictions to model adaptations and allow for creative 
freedom regarding the model modification.257 They are partitioned in component-based 
combination of model parts (Aggregation), the insertion of feasible values for placeholders 

   
253  For further information on the framework see Becker, Delfmann, Knackstedt (2006). 
254  Compare Becker, Delfmann, Knackstedt (2006), pp. 6 ff. 
255  Compare Delfmann (2006), p. 67. 
256  Compare Becker, Delfmann, Knackstedt (2006), pp. 10 f. 
257  Compare Becker, Delfmann, Knackstedt (2006), p. 7. 
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(Instantiation), a modification of model parts that restricts the level of detail (Specifica-
tion), and the reuse of reference model content (Conclusion by Analogy).258 

Interestingly, DELFMANN arranges the C-EPC approach under the category of generic ad-
aptations as a mechanism of specialisation.259 To some extent, Configurable EPCs indeed 
match the characteristics of specialisation. Model parts can be changed and removed dur-
ing configuration to restrict the behaviour of the model and thereby, are subject to limita-
tions that preserve the syntactical and semantic consistency of the model. On the other 
hand, the specialisation mechanisms – also called “free modification” – are defined to al-
low more freedom in terms of model alterations.260 Yet, the similarity between the men-
tioned adaptation points of the mechanisms of configurative adaptation and the concept of 
variation points in C-EPCs raises the question, if a classification as a configurative adapta-
tion mechanism was reasonable, too.261 Hereby, the mechanisms of Element Selection must 
especially be considered, since the configurable nodes of C-EPCs offer the possibility to 
declare certain model elements as relevant or non-relevant in a situation of configuration.262 
It seems, the individual character of the choices provided by variation points, is the biggest 
difference, as the Element Selection particularly focuses on a rather uniformly parameter-
specific adaptation that consistently applies for the complete reference model in a certain 
adaptation scenario.263 

I conclude that Configurable EPCs provide configuration mechanisms that may be classi-
fied as somewhat between the category of specialisation mechanisms and mechanisms of 
Element selection. The presented system of configuration layers in section 3.4.1 may be 
considered as a shift towards the category of Element Selection mechanisms, because it 
aggregates the individual choices of variation points to configuration parameters and sup-
ports a consistent configuration with respect to overall objectives. 

In terms of a further development of C-EPCs towards a more mature reference modelling 
language, the practical application raised the interest for two other categories of mecha-
nisms within the framework for reference model adaptation. First, mechanisms of Synonym 
Management are considered to be useful within the presented reference model for post-
production. This derives from the finding, that the Creative Industry exhibits a high 

   
258  Compare Becker, Delfmann, Knackstedt (2004), p. 252; Becker, Delfmann, Knackstedt (2006), p. 7. 
259  Compare Delfmann (2006), p. 11. 
260  Compare Delfmann (2006), p. 178. 
261  GOTTSCHALK, VAN DER AALST and JANSEN-VULLERS. support this proposal, as they emphasize the 

characteristic of generic adaptation mechanisms to focus on user-driven configuration, while configura-
tive adaptation mechanisms provides clear rules, how a reference model can be configured. Compare 
Gottschalk, van der Aalst, Jansen-Vullers (2006), p. 1. 

262  Compare Rosemann, van der Aalst (2007), p. 10. 
263  Compare Delfmann (2006), p. 111. 
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amount of technical terms and that these technical terms can differ, dependent on the geo-
graphical location. An example for this is the term “Timing” that is mainly used in the U.S. 
industry for “Grading”. Furthermore, the “colourist” can be called “timer” and “dailies” 
refers to the term “rushes”.264 An additional configuration mechanism could allow for an 
adaptation to the respective established term within the given configuration situation. 

A second category of mechanisms that appeared to be useful are mechanisms of Represen-
tation Variation. Hereby, I especially refer to the prospective models users within the 
Creative industries. It is assumed, that both the comprehensibility of the model and the user 
acceptance can be in increased, when the rather plain standard EPC elements can be ex-
changed on demand with suitable graphical elements or even established, company specific 
symbols for certain elements. This may simply be the exchange of the information carrier 
element with the graphic of a film roll or a tape respectively. I conclude that the practical 
application allowed identifying promising applications of additional mechanisms that 
should be topic in further research on C-EPCs and can be considered during refinement 
efforts regarding the presented post-production reference model. 

   
264  Compare Benedetti (2004), pp. 151-157. 
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5 Conclusion and outlook 

This study addressed two research objectives. First, the construction of a reference model 
for the post-production of screen business productions and second, the evaluation of the 
reference modelling language of Configurable EPCs by reflecting on its concepts, based on 
the findings of the practical application. 

The modelling efforts must be seen in a holistic Business Process Management approach. 
The reference model has strategic relevance for the Australian economy and holds impor-
tance for the local screen business industry in a global setting of increasing competition. 
Post-production hereby was found to be particularly interesting due to complex procedures, 
a high impact of new technologies, and the demanded high level of efficiency. After a 
clarification of the conceptual foundations, I approached the first research objective in 
three major phases, which comprised (1) the assessment of the portfolio of post-production 
processes, (2) the specification of a configurable reference model on the basis of these 
processes and (3) its systematic configuration combined with an evaluation of resulting 
examples. The reference model successfully consolidates various post-production paths, 
which are possible outcomes of a model configuration. Deducted configuration examples 
have been verified by industry practitioners. The configuration process is supported by a 
system of configuration layers that allow on the one hand, an easier selection of the desired 
post-production process, but on the other hand, still provide enough flexibility not to re-
strict the specified configurability of the model.  

Regarding the first research objective I conclude that I successfully created a configurable 
reference model for post-production. First promising applications are the planned inclusion 
in the AFTRS teaching portfolio and the deployment to industry partners in the Creative 
Industries within the project of the CCI. The reference model is considered to be of enor-
mous benefit because no comparable process-focussed management support was previ-
ously found and beyond this the reference model provides sophisticated ways, to align the 
models to the company’s requirements. The constructed model supports the proposition 
that BPM is suitable for the Creative Industries. Still, a comprehensive application entails 
extensive further research. It must be noted that the sophisticated simulation of the proc-
esses as well as performance measurements need a satisfactory data basis. Simulation 
therefore requires case studies in conjunction with a model deployment with simulation 
tools like the ARIS toolset. In this context, the process models also induce further research 
towards a workflow automation of suitable process parts. 

I am also aware of the fact, that within the scope of this work, I can’t settle the claims for a 
mature and complete reference model for a whole industry sector. Rather, I deliver a start-
ing point that serves as a basis for a continuously improved and maintained reference 
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model and the accompanying BPM efforts. Further research must address the assessment 
of the VFX production processes, which have complex interactions with the editing proc-
esses presented here. This might raise the necessity for investigating more on the support 
of the highly creative parts and the simultaneous collaboration with other departments like 
the VFX house. In the long-term, it will be interesting to see the change of procedures due 
to new technologies or developed best-practices. A well managed model development can 
explicate the process change over time. This potentially allows for implications in terms of 
future industry development and helps to identify and estimate the impact of up-coming 
trends. 

The elaborations concerning the second research objective rely on the principle, to derive 
new findings from the first practical application of C-EPCs in the presented case study. 
The analysis on the requirements for configurable reference modelling languages discussed 
the relevance of these requirements in practice with respect to the achieved coverage by C-
EPC components and assessed the concept of configuration parameters in this context. It 
was found, that the system of configuration layers helps to comply with the requirements 
by serving as a basis for further language extensions, like the configuration in several itera-
tions or the depiction of mandatory decisions at configuration time. The investigation on 
the supported configuration patterns focused on findings from a more internal perspective 
on C-EPCs. I examined both the relevance of the individual C-EPC elements in practice 
and the conformance with practical demands for a configurable reference model specifica-
tion. Hereby, I came to the conclusion that the basic principles of hiding and blocking can 
be assigned to configurable functions and connectors respectively, but are not satisfactorily 
supported. I therefore suggest a simple extension of the C-EPC definition. In a third step I 
reflected on reference modelling from a broader perspective. This led to the conclusion that 
further research should stretch across several categories of adaptation mechanisms, includ-
ing naming and representation variations. 

I conclude that the reflections on Configurable EPCs contribute to a verification of practi-
cal relevance. They contain a more empirical foundation of the developed concepts and 
indicate promising fields of further research. Especially concepts that have been presented 
in the limited context of this study, for example the system of configuration layers need to 
be formalised and tested in other scenarios. 

 



- 99 - 

References 

Anon: Australian Culture and Leisure Classifications. Australian Bureau of Statistics Pub-
lication Nr. 4902.0. Canberra 2001. 

Anon: From Reel to Unreal: Future opportunities for Australia's film, animation, special 
effects and electronic games industries. In: House of Representatives Standing 
Committee on Communications, Information Technology and the Arts publication 
June 2004. Canberra 2004a. 

Anon: Television, Film and Video Production. Australian Bureau of Statistics Publication 
Nr. 8679.0. Canberra 2004b. 

Anon: National survey of feature film and TV drama production 2004/2005. Australian 
Film Commission Publication Nr. Woolloomooloo 2005. 

Anon: Get the picture. Australia & The World. International Comparisons. 2006a. Avail-
able at http://www.afc.gov.au/gtp/pdfs/intcomp.pdf [2006-09-20]. 

Anon: Get the Picture. What the Australians are making. Production Industry. 2006b. 
Available at http://www.afc.gov.au/gtp/pdfs/production.pdf [2006-09-20]. 

Armistead, C.; Pritchard, J.-P.; Machin, S.: Strategic Business Process Management for 
Organisational Effectiveness. In: Long Range Planning, 32 (1999) 1, pp. 96-106. 

Australian Film Television and Radio School: About AFTRS. 2006. Available at 
http://www.aftrs.edu.au/go.cfm?path=/go/about-aftrs/corporate-info& [2006-10-
01]. 

Becker, J.: Data Warehousing und Referenzmodellierung: Ever Tried to Build a House 
Without a Construction Plan. In: Working Papers of the European Research Cen-
ter for Information Systems, No. 1. Eds.: J. Becker, K. Backhaus, H. L. Grob, T. 
Hoeren, S. Klein, H. Kuchen, U. Müller-Funk, U. W. Thonemann, G. Vossen. 
Münster 2004. 

Becker, J.; Delfmann, P.; Knackstedt, R.: Konstruktion von Referenzmodel-
lierungssprachen. Ein Ordnungsrahmen zur Spezifikation von Adapationsmecha-
nismen für Informationsmodelle. In: Wirtschaftsinformatik, 46 (2004) 4, pp. 251-
264. 

Becker, J.; Delfmann, P.; Knackstedt, R.: Adaptive Reference Modeling: Integrating Con-
figurative and Generic Adaptation Techniques for Information Models. In: Pro-
ceedings of the Reference Modeling Conference 2006. Passau 2006. 

Becker, J.; Meise, V.: From Strategy to the Business Process Framework. In: Process Man-
agement. A Guide for the Design of Business Processes. Eds.: J. Becker, M. 
Kugeler, M. Rosemann. Berlin, Heidelberg, New York 2003, pp. 79-105. 

Becker, J.; Pfeiffer, D.: Konzeptionelle Modellierung - ein wissenschaftstheoretischer For-
schungsleitfaden. In: Proceedings of the Multikonferenz Wirtschaftsinformatik 
(MKWI 2006). Passau 2006, pp. 3-19. 

Becker, J.; Rosemann, M.; Uthmann, C. v.: Guidelines of Business Process Modeling. In: 
Business Process Management. Eds.: W. v. d. A. e. al., Berlin, Heidelberg 2000 
(LNCS Nr. 1806), pp. 30-49. 



- 100 - 

Benedetti, R.: The Changing Role of Postproduction. In: Creative Postproduction. Editing, 
Sound, Visual Effects, And Music For Film And Video. Eds.: R. Benedetti, M. 
Brown, B. Laramie, P. Williams. Boston et al. 2004, pp. 1-5. 

Boaden, R. J.: What is total quality management ... and does it matter? In: Total Quality 
Management, 8 (1997) 4, pp. 153-171. 

Boland, M.: Australia: Productions appear robust, but industry remains fragile. In: Variety. 
11-401, 2006-01-30, pp. C1, C8. 

Brown, M.: Editing. In: Creative Postproduction. Editing, Sound, Visual Effects, And Mu-
sic For Film And Video. Eds.: R. Benedetti, M. Brown, B. Laramie, P. Williams. 
Boston et al. 2004, pp. 65-106. 

Bureau of Labor Statistics: U.S. Department of Labor Career Guide to Industries, 2006-07 
Edition, Motion Picture and Video Industries. 2006. Available at 
http://www.bls.gov/oco/cg/cgs038.htm [2006-09-20]. 

Campbell, D.: Technical Film and TV for Nontechnical People. New York 2002. 
Campisi, G.: The Independent Filmmaker's Guide to Writing a Business Plan for Investors. 

Jefferson, London 2004. 
Chandler, G.: Cut by Cut: Editing Your Film or Video. Studio City 2004. 
Clark, B.; Spohr, S. J.: Guide to Postproduction for TV and Film. Managing the Process. 

Woburn 1998. 
Clevé, B.: Film Production Management. Burlington, Oxford 2006. 
Cones, J. W.: 43 Ways to Finance Your Feature Film. A Comprehensive Analysis of Film 

Finance. Carbondale, Edwardsville 1995. 
Davenport, T. H.; Beers, M. C.: Managing Information about Processes. In: Journal of 

Management Information Systems, 12 (1995) 1, pp. 57-80. 
Davis, R.: Business Process Modelling with ARIS: A Practical Guide. London, Berlin, 

Heidelberg 2001. 
Delfmann, P.: Adaptive Referenzmodellierung. Methodische Konzepte zur Konstruktion 

und Anwendung wiederverwendungsorientierter Informationsmodelle. Berlin 
2006. 

Desel, J.; Erwin, T.: Modeling, Simulation and Analysis of Business Processes. In: Busi-
ness Process Management. Eds.: W. M. P. van der Aalst. Berlin, Heidelberg 2000 
(LNCS Nr. 1806), pp. 129-141. 

Dreiling, A.; Chiang, M.; Rosemann, M.; van der Aalst, W. M. P.: Towards an Under-
standing of Model-Driven Process Configuration and its Support at Large. In: 
Proceedings of the Eleventh Americas Conference on Information Systems. 
Omaha 2005a. 

Dreiling, A.; Rosemann, M.; van der Aalst, W. M. P.: From Conceptual Process Models to 
Running Workflows: A Holistic Approach for the Configuration of Enterprise 
Systems. In: Proceedings of the 9th Pacific Asia Conference on Information Sys-
tems. Bangkok 2005, pp. 363-376. 

Dreiling, A.; Rosemann, M.; van der Aalst, W. M. P.; Sadiq, W.; Khan, S.: Model-Driven 
Process Configuration of Enterprise Systems. In: Proceedings of the 7th Interna-



- 101 - 

tional Tagung Wirtschaftsinformatik. Eds.: E. J. Sinz, O. K. Ferstl. Bamberg 
2005b, pp. 691-710. 

Drinnan, J.: Union proposal divides countries. In: Variety. 13-400, 2005-11-14, p. A2. 
Durie, J.; Pham, A.; Watson, N.: Marketing and Selling Your Film Around the World. Los 

Angeles 2000. 
Elzinga, D. J.; Horak, T.; Lee, C.-Y.; Bruner, C.: Business Process Management: Survey 

and Methodology. In: IEEE Transactions on Engineering Management, 42 (1995) 
2, pp. 119-128. 

Fettke, P.; Loos, P.: Classification of reference models: a methodology and its application. 
In: Information Systems and e-Business Management, 1 (2003) 1, pp. 35-53. 

Fettke, P.; Loos, P.: Referenzmodellierungsforschung - Langfassung eines Aufsatzes. In: 
Working Papers of the Research Group Information Systems & Management, Pa-
per 16. Mainz 2004. 

Fettke, P.; Loos, P.; Zwicker, J.: Business Process Reference Models: Survey and Classifi-
cation. In: Proceedings of the First International Workshop on Business Process 
Reference Models (BPRM'05). Eds.: E. Kindler, M. Nüttgens. Nancy 2005, pp. 1-
15. 

Frank, U.: Conceptual Modelling as the Core of the Information Systems Discipline - Per-
spectives and Epistemological Challenges. In: Proceedings of the Fifth America's 
Conference in Information Systems (AMCIS 99). Eds.: D. W. Hasemann, D. Naz-
areth, D. Goodhue. Milwaukee 1999, pp. 695-697. 

Frater, P.: Fresh coin buoys biz: Asian productions tap into diverse sources of funding. In: 
Variety. 4-402, 2006-03-13, p. A6. 

Gartner: Growing IT's Contribution: The 2006 CIO Agenda. Gartner EXP Premier Reports 
Nr. 01/2006. Stamford et al. 2006. 

Gibbs, J.: Filmmakers' Choices. In: CLOSE-UP 01. Eds.: J. Gibbs, D. Pye. London 2006. 
Gillezeau, M.: Hands on: a Practical Guide to Production and Technologies in Film/Tv and 

New Media. Strawberry Hills 2004. 
González-Benito, J.; Martinez-Lorente, A. R.; Dale, B. G.: Business process re-engineering 

to total quality management. An examination of the issues. In: Business Process 
Management Journal, 5 (1999) 4, pp. 345-358. 

Gottschalk, F.; van der Aalst, W. M. P.; Jansen-Vullers, M. H.: Configurable Process 
Models - A Foundational Approach. In: Proceedings of the Multikonferenz 
Wirtschaftsinformatik 2006. Passau 2006. 

Grix, J.: The Foundations of Research. New York 2004. 
Groves, D.: Oz tries to counter filming slump. In: Variety. 11-293, 2004-02-02, p. 18. 
Halpin, T.: Information Modeling and Relational Databases. From Conceptual Analysis to 

Logical Design. San Francisco, San Diego, London 2001. 
Hammer, M.: Reengineering  Work: Don't Automate, Obliterate. In: Harvard Business 

Review, 68 (1990) 4, pp. 104-112. 
Hammer, M.; Champy, J.: Reengineering the Corporation. A Manifesto for Business Revo-

lution. 2nd Edition, New York 2003. 



- 102 - 

Harmon, P.: Business Process Change. A Manager's Guide to Improving, Redesigning, and 
Automating Processes. San Francisco 2003. 

Herd, N.: Chasing the Runaways. Foreign film production and film studio development in 
Australia, 1988-2002. Sydney 2004. 

Hung, R. Y.-Y.: Business Process Management as Competitive Advantage: a Review and 
Empirical Study. In: Total Quality Management, 17 (2006) 1, pp. 21-40. 

Irving, D. K.; Rea, P. W.: Producing and Directing the Short Film and Video. 3rd Edition, 
Burlington, Oxford 2006. 

Jeffrey, T.: Film Business. A Handbook For Producers. 2nd Edition, North Ryde 1995. 
Jeffrey, T.: Film Business. A Handbook For Producers. Crows Nest 2006. 
Jones, C.: The Guerrilla Film Makers Movie Blueprint. London, New York 2003. 
Kaufman; Zone: Legacy of Invention. In: American Cinematographer, May 2002 (2002). 
Kellison, C.: Producing for TV and Video. A Real-World Approach. Burlington, Oxford 

2006. 
Kilman, R. K.: A Holistic Program and Critical Success Factors of Corporate Transforma-

tion. 1995. Available at http://www.kilmann.com/research-tracks.html [2006-09-
25]. 

Kindem, G.; Musburber, R.: Introduction to Media Production: From Analog to Digital. 
2nd Edition, Boston et. al. 2001. 

Koster, R. J.: The Budget Book for Film and Television. Burlington, Oxford 2004. 
Laramie, B.: The Postproduction Process. In: Creative Postproduction. Editing, Sound, 

Visual Effects, And Music For Film And Video. Eds.: R. Benedetti, M. Brown, B. 
Laramie, P. Williams. Boston et al. 2004, pp. 7-64. 

Lee, J., John J.; Holt, R.: The Producer's Business Handbook. 2nd Edition, Burlington, 
Oxford 2006. 

Lee, R. G.; Dale, B. G.: Business process management: a review and evaluation. In: Busi-
ness Process Management Journal, 4 (1998) 3, pp. 214-225. 

Levinson, L.: Filmmakers and Financing. Business Plans for Independents. 4th Edition, 
Burlington, Oxford 2004. 

Lübke, D.; Lüecke, T.; Schneider, K.; Gómez, J. M.: Using Even-Driven Process Chains 
for Model-Driven Development of Business Applications. In: Proceedings of the 
Multikonferenz Wirtschaftsinformatik 2006. Eds.: F. Lehner, H. Nösekabel, P. 
Kleinschmidt. 2006, pp. 281-206. 

Maher, S.: The internationalisation of Australian film and television through the 1990s. 
Sydney, Melbourne, Brisbane 2004. 

Mamer, B.: Film Production Technique. Creating the Accomplished Image. Belmont et al. 
1996. 

Mamer, B.: Film Production Technique. Creating the Accomplished Image. 4th Edition, 
Belmont et al. 2006. 

Mendling, J.; Recker, J.; Rosemann, M.; Aalst, W. v. d.: Towards the Interchange of Con-
figurable EPCs: An XML-based Approach for Reference Model Configuration. 
In: Enterprise Modelling and Information Systems Architectures. Eds.: J. Desel, 
U. Frank. Klagenfurt 2005, pp. 8-21. 



- 103 - 

Mendling, J.; Recker, J.; Rosemann, M.; van der Aalst, W. M. P.: Generating Correct EPCs 
from Configured CEPCs. In: Proceedings of the 21st Annual ACM Symposium 
on Applied Computing. Dijon 2006, pp. 1505-1510. 

Moore, S. M.: The biz: the basic business, legal, and financial aspects of the film industry. 
Los Angeles 2002. 

Morris, P.: Nonlinear Editing. Oxford et al. 1999. 
Newton, D.; Gaspard, J.: Digital Filmmaking 101. An Essential Guide to Producing Low-

Budget Movies. Studio City 2001. 
Parer, D.; Jeffrey, T.: Film categories. In: Film Business. A Handbook For Producers. Eds.: 

T. Jeffrey. Crows Nest 2006. 
Puah, P. K. Y.; Tang, N. K. H.: Business Process Management, A Consolidation of BPR 

and TQM. In: Proceedings of the 2000 IEEE International Conference on Man-
agement of Innovation and Technology (ICMIT). 2000, pp. 110-111. 

Queensland University of Technology: BPM Round Table. 2006. Available at 
http://www.bpm.fit.qut.edu.au/roundtable/ [2006-10-10]. 

Rea, P. W.; Irving, D. K.: Producing and Directing the Short Film and Video. Second Edi-
tion, Boston et al. 2001. 

Recker, J.; Mendling, J.; van der Aalst, W. M. P.; Rosemann, M.: Model-Driven Enterprise 
Systems Configuration. In: CAiSE 2006. Eds.: K. Pohl. Berlin, Heidelberg 2006a 
(LNCS Nr. 4001), pp. 369-383. 

Recker, J.; Rosemann, M.; van der Aalst, W. M. P.: On the User Perception of Configur-
able Reference Process Models - Initial Insights. In: Proceedings of the 16th Aus-
tralasian Conference on Information Systems. Sydney 2005. 

Recker, J.; Rosemann, M.; van der Aalst, W. M. P.; Mendling, J.: On the Syntax of Refer-
ence Model Configuration. Transforming the C-EPC into Lawful EPC Models. In: 
Business Process Managements Workshops. Eds.: A. Haller. Berlin, Germany et 
al. 2006b, pp. 497-511. 

Recker, J.; Rosemann, M.; van der Aalst, W. M. P.; -Vullers, M. J.; Dreiling, A.: Configur-
able Reference Modeling Languages. forthcoming. 

Reed, M. A.: More Long Shots. Australian cinema successes in the 90s. In: Screen Indus-
try, Culture and Policy Research Series. Sydney, Brisbane 1999. 

Reijers, H. A.: Design and Control of Workflow Processes. Business Process Management 
for the Service Industry. In: LNCS Nr. 2617. Eds.: G. Goos, J. Hartmanis, J. van 
Leeuwen. Berlin, Heidelberg, New York 2003. 

Rosemann, M.: Using Reference Models within the Enterprise Resource Planning Lifecy-
cle. In: Australian Accounting Review, 10 (2000) 3, pp. 19-30. 

Rosemann, M.; Shanks, G.: Extension and Configuration of Reference Models for Enter-
prise Resource Planning Systems. In: Proceedings of the 12th Australasian Con-
ference on Information Systems. Eds.: G. Finnie, D. Cecez-Kecmanovic, B. Lo. 
School of Multimedia and Information Technology, Coffs Harbour 2001, pp. 537-
546. 

Rosemann, M.; van der Aalst, W. M. P.: A Configurable Reference Modelling Language. 
In: Information Systems, 32 (2007) 1, pp. 1-23. 



- 104 - 

Rossiter, C.: The Factors that Drive Success in Motion Picture Development: An Austra-
lian context. Master's thesis, Queensland University of Technology. Brisbane 
2003. 

Scheer, A.-W.: ARIS - Business Process Modeling. Berlin, Heidelberg 1999. 
Scheer, A.-W.; Nüttgens, M.: ARIS Architecture and Reference Models for Business Proc-

ess Management. In: Business Process Management. Eds.: W. M. P. van der 
Aalst, J. Desel, A. Oberweis. Berlin, Heidelberg 2000, pp. 376-389. 

Seidel, S.: Developing a Business Process Reference Model for the Screen Business - A 
Design Science Research Case Study. In: Proceedings of the 17th Australasian 
Conference on Information Systems. Adelaide forthcoming. 

Siau, K.: Informational and Computational Equivalence in Comparing Information Model-
ing Methods. In: Journal of Database Management, 15 (2004) 1, pp. 73-86. 

Silverman, L.: The New Post Production Workflow:  Today and Tomorrow. In: Under-
standing Digital Cinema. A Professional Handbook. Eds.: C. S. Schwartz. Bur-
lington, Oxford 2005, pp. 15-56. 

Squire, J. E.: The movie business book. 3rd Edition, New York 2004. 
Thomas, O.: Das Modellverständnis in der Wirtschaftsinformatik: Historie, Literaturana-

lyse und Begriffsexplikation. In: Veröffentlichungen des Instituts für 
Wirtschaftsinformatik. Eds.: A.-W. Scheer. Saarbrücken 2005a. 

Thomas, O.: Understanding the Term Reference Model in Information Systems Research: 
History, Literature Analysis and Explanation. In: Proceedings of the First Interna-
tional Workshop on Business Process Reference Models (BPRM'05). Eds.: E. 
Kindler, M. Nüttgens. Nancy 2005b. 

van der Aalst, W. M. P.; Dreiling, A.; Rosemann, M.; Jansen-Vullers, M. H.: Configurable 
Process Models as a Basis for Reference Modeling. In: Business Process Man-
agement Workshops. Eds.: C. Bussler, A. Haller. Berlin, Heidelberg 2006 (LNCS 
Nr. 3812), pp. 512-518. 

Wales, L. M.: The People And Process Of Film And Video Production. From Low Budget 
to High Budget. Boston et al. 2005. 

Walton, S.: Shooting Through. Australian Film And The Brain Drain. Platform Papers. 
Quaterly essays on the performing arts Nr. 5. Strawberry Hills 2005. 

Wand, Y.; Weber, R.: Research Commentary: Information Systems and Conceptual Mod-
eling - A Research Agenda. In: Information Systems Research, 13 (2002) 4, pp. 
363-376. 

Wyatt, H.; Amyes, T.: Audio Post Production for Television and Film. An introduction to 
technology and techniques. 3rd Edition, Oxford, Burlington 2005. 

Yin, R. K.: Case Study Research. Design and Methods. In: Applied Social Research Meth-
ods Series. Eds.: L. Bickman, D. J. Rog. 3rd Edition, Thousand Oaks, London, 
New Delhi 2003. 

Zairi, M.: Business process management: a boundaryless approach to modern competitive-
ness. In: Business Process Management Journal, 3 (1997) 1, pp. 64-80. 



- 105 - 

Zairi, M.; Sinclair, D.: Business process re-engineering and process management. A survey 
of current practice and future trends in integrated management. In: Business Proc-
ess Re-engineering & Management Journal, 1 (1995) 1, pp. 8-30. 

 



- 106 - 

Appendix 

A Data view – term conversion 

Definition ARIS terms:265 
Information carrier The storage medium in which data is carried. 
Technical term Information from a business perspective (less formal). 
Entity type A real-world entity, described by data attributes, that is 

part of a formal data model. 
 
Initially named 
term 

Information carrier Technical term Entity Type 

Tape dailies Tape Dailies  
Negative Film OCN (Original Cam-

era Negative) 
 

Rushes paperwork  Rushes paperwork  
Processed negative Film Processed negative  
Low-res copy on HD File Low-res copy for edit  
Rushes tape (op-
tional) 

Tape Dailies  

Tape-numbering 
protocol 

 Logging protocol  

DAT Tape Location Sound  
Low-res guide tape 
(optional) 

Tape/File Low-res guide picture  

Director notes  Director notes  
EDL   EDL 
OMF  OMF  
Cutlist  Cutlist  
Final EDL  Final EDL EDL 
Final guide tape (op-
tional) 

Tape Final guide picture  

Final credits Tape Final credits  
Final VFX Tape Final VFX  
Prints of VFX-shots 
+ titles 

Film 
Film 

VFX scenes 
Credits 

 

Master tape Tape Master  
Workprints Film Positive workprint  
Guide tape Tape Guide picture  
Pos-conform Film Pos-conform  
Cut negative Film Cut negative  
Negmatching info  Negmatching notes  
Trial print Film Trial print  
Answerprint (pos) Film Answerprint  
Interpositive Film Interpositive  
   
265  Compare Davis (2001), pp. 150-157. 
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Internegative Film Internegative  
Music cues  Music cues  
Effect cues  Effect cues  
Temp score  Temp score  
Score  Score  
Recorded music   Audio track 
Music premix   Music premix 
Recorded ADR   Audio track 
Recorded Voice 
Over 

  Audio track 

Recorded Foley   Audio track 
Recorded Atmos-
phere tracks 

  Audio track 

Dialogue tracks   Audio track 
Sound FX tracks   Audio track 
Atmosphere tracks   Audio track 
Sound premix   Sound premix 
Final mix   Final mix 
M&E track  M&E track  
D&E track  D&E track  
Dolby license  Dolby license  
Optical sound nega-
tive 

Film OSN  

Composite answer-
print 

Film Composite answer-
print 

 

Dupe negatives Film Dupe negative  
Release prints Film Release print  
Submaster ungraded 
tape 

Tape Ungraded submaster  

OAR/Broadcast 
submaster 

Tape OAR/Broadcast sub-
master 

 

Final master tape Tape Final master  
Broadcast masters Tape Broadcast master  
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B Data view – sample population 

Media format
(id)

Information carrier
(id)

Medium
(name)

 carries information in /

{’Film’, ’Tape’, ’Disc’, ’File’}

Release category
(id)

/ Is delivered on 

Language
(name)

 contains /

Project
(name)

Project release
(release code)

 belongs to /… has 

 is of a /

Final picture
(id)

/ has as visual component  has as audio component /

Lord of the Rings
Lord of the Rings
Lord of the Rings
Erky Perky

English
English
English
German

Country
(name)

 is for market /
RT001
RT001
RT002
RT003

UK
Australia
USA
Germany

RT001
RT002
RT003
RT003

RT001
RT002
RT003
RT004

MF001
MF002
MF006
MF001

Format
(name)

 is specified as / 

 is a / 
MF001
MF002
MF003
MF006

MF001
MF002
MF003
MF006

MF003
MF001
MF002
MF006

PAL-composite
NTSC-composite
35mm
MPEG2

Tape
Tape
Film
Disc

RT001
RT002
RT003
RT001

IC00001
IC00201
IC00212
IC00213

LOTR001
LOTR002
LOTR003
EP001

LOTR-FP001b
LOTR-FP002a
LOTR-FP001b
EP-FP0001a

LOTR001
LOTR002
LOTR003
EP001

LOTR001
LOTR002
LOTR003
EP001

LOTR001
LOTR002
LOTR003
EP001

/ is stored on

/ is stored on 

LOTR-FP001b
LOTR-FP002a
LOTR-FP001b
EP-FP0001a

LOTR001
LOTR002
LOTR003
EP001

IC00201
IC00201
IC00203
IC00301

LOTR-FM001
LOTR-FM002
LOTR-FM003
EP-FM001

IC00211
IC00212
IC00213
IC00305

 
 

Fig. 5.1: Data view model with sample population (first part) 
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Project
(name)

Project release
(release code)

 belongs to /… has 

Final mix
(id)

 has as audio component /

 has /… is used in 

Music premix
(id)

Sound premix
(id)

 has /… is used in 

Audio track
(id)

 has atmosphere …/

 has dialogue /

 has sound FX /

Lord of the Rings
Lord of the Rings
Lord of the Rings
Erky Perky

LOTR001
LOTR002
LOTR003
EP001

LOTR001
LOTR002
LOTR003
EP001

LOTR-FM001
LOTR-FM002
LOTR-FM003
EP-FM001

LOTR-FM001
LOTR-FM002
LOTR-FM003
EP-FM001

LOTR-FM001
LOTR-FM002
LOTR-FM003
EP-FM001

LOTR-MP001
LOTR-MP002
LOTR-MP003
EP-MP001

LOTR-SP001
LOTR-SP002
LOTR-SP003
EP-SP001

LOTR-SP001
LOTR-SP003
LOTR-SP003
EP-SP001

LOTR-SP001
LOTR-SP002
LOTR-SP003
EP-SP001

LOTR-SP001
LOTR-SP002
LOTR-SP003
EP-SP001

AT001011
AT001011
AT001012
AT002001

AT001201
AT001201
AT001201
AT002201

AT001401
AT001401
AT001401
AT002401

consists of music/
LOTR-MP001
LOTR-MP002
LOTR-MP003
EP-MP001

AT001611
AT001611
AT001612
AT002601

Information carrier
(id)

is stored on /

is stored on /

Information carrier
(id)

/ is stored on 

/ is stored on

IC01211
IC01212
IC01305
IC01305

LOTR-FM001
LOTR-FM001
EP-FM001
EP-FM002

IC02211
IC02211
IC02213
IC02214

LOTR-SP001
LOTR-SP002
LOTR-SP003
LOTR-SP003

IC03211
IC03211
IC03304
IC03305

LOTR-MP001
LOTR-MP002
EP-MP001
EP-MP001

IC04211
IC04212
IC04212
IC04305

AT001011
AT001011
AT001012
AT002001

 
 

Fig. 5.2: Data view model with sample population (second part) 
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Target section
(id)

Source section
(id)

Time code
(id)

EDL
(id)

/ is stored on

Information carrier
(id)

Transition
(name)

/ has transition 

IC00001
IC00001
IC00001
IC00002

00001
00002
00003
00004

EDL event
(id)

 belongs to / consists of several 

 until /  until/

 takes footage from /  inserts footage to /

Channel
(name)

/ is an edit of 

{’A’, ’V’, ’AV’}

{’C’, ’D’, ’W’, ’BL’}

01:01:01:15
03:15:29:17
02:56:12:20
02:47:16:23

01:01:00:00
03:15:22:17
02:56:09:14
02:47:12:16

01:00:01:15
01:00:06:28
01:00:10:04
01:00:14:11

01:00:00:00
01:00:00:00
01:00:06:28
01:00:10:04

SS00001
SS00002
SS00003
SS00004

TS00001
TS00002
TS00003
TS00004

AV
AV
AV
V

BL
D
C
C

Event number

 has /
EV#001
EV#002
EV#003
EV#004

EE00010001
EE00010002
EE00010003
EE00010004

EE00010001
EE00010002
EE00010003
EE00010004

EE00010001
EE00010002
EE00010003
EE00010004

EE00010001
EE00010002
EE00010003
EE00010004

EE00010001
EE00010002
EE00010003
EE00010004

EE00010001
EE00010002
EE00010003
EE00010004

EDL0001
EDL0001
EDL0002
EDL0004

Hour

 / has 

Minute

Second

Frame

/ has 

 / has

 / has

 
 

Fig. 5.3: Data view model with sample population (third part) 
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C Example configuration – variation points 

Model name Variation Point 

Configuration 
example 1: 

“high-budget 
feature film” 

Configuration 
example 2: 

”low-budget 
documentary” 

OR1 SEQ: Prepare film for 
edit 

SEQ: Prepare tape for 
edit 

OR2 & OR3 SEQ: Negmatching SEQ: Online 

OR4 & OR5 AND SEQ: Tape finish 

Tape finish ON ON 

Film finish ON - 

Main process 

Disk & file finish ON ON 

Digitise sound ON - 

Synch sound and picture 
in telecine ON - 

XOR6 & XOR7 XOR - 

One light grade ON - 

Best light grade OFF - 

Play out to HD ON - 

Play out to tape ON - 

Synch sound and picture 
in editing suite OFF - 

Preparing film for edit 

Digitise to HD in editing 
suite OFF - 

Offline Hold test audience 
screening ON OFF 

XOR8 & XOR9 - SEQ: XOR9 

XOR10 & XOR11 - SEQ: Create titles Online 

Online grading - ON 

XOR12 & XOR13 SEQ: Record music SEQ: Create music arti Sound and music editing 

Get Dolby approval ON OFF 
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Sound mastering ON OFF 

XOR14 & XOR15 SEQ:OR16 SEQ:OR16 

OR16 & OR27 AND OR 

Record Foley ON OPT 
Sound design 

Record atmosphere ON OPT 

Film finish Record digital film mas-
ter OFF OFF 

OR18 & OR19 SEQ:XOR20 SEQ: Tape grade 

Tape grade - OFF Tape finish 

XOR20 & XOR21 SEQ: Transfer to tape 
with grade - 

Digitise finished project OFF OFF 
Disk & file finish 

Import sound OFF OFF 

 

Tab. 7: Configuration examples – variation point values 
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D Evaluation of example configurations 

Date: 12.10.2006 
 
Katie Shortland 
Project Officer 
Centre for Screen Business 
Australian Film Television & Radio School (AFTRS) 
 
Question 1: 
The configured models are valid post-production processes. 
 
Question 2: 
The configured models conform to the chosen configuration parameter values. 
 

Configuration’ 
Parameter 

Configuration 
example 1: 

“high-budget 
feature film” 

Configuration 
example 2: 

”low-budget 
documentary” 

1. Shoot Film Tape 

2. Completion Film and tape and disc & file Tape and disc & file 

3. Cut Film Online 

4. Telecine transfer Record to tape and HD - 

5. Synchronisation sound & pic-
ture In telecine - 

6. First grade One light grade or no grade - 

7. Audience screening Yes No 

8. External VFX & credits Yes No 

10. Final tape grade - Online grade 

11. Music Record Artificial 

13. Dialogue recording ADR and voice over ADR or voice over 

14. Foley Record Record or artificial 

15. Atmosphere Record Record or artificial 

16. Film-to-tape grade Telecine - 
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D.I Configuration Example 1 

Main Process 

Shoot finished

Processing 
the film

Film 
processing 

house

Post-
production 

finished

Film release 
printing

 

Sound + 
music editing

 

Offline

 

Neg 
matching

 

Prepare film 
for edit

 

Sound post 
house

Picture post 
house

Picture post 
house

Tape finish

 
Film 

processing 
house

Picture post 
house

Disk & file 
finish

 

Picture post 
house

EDL

OCN

Film

Rushes 
Paperwork

Film
Processed 
negative

Low-res 
copy for edit

Final master Release prints

Release 
version

EDL

Answer-
printing

 

Internegative
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Prepare film for edit 

Offline 
editing suite

Editing 
Assistant

Receive 
processed 
negatives

Telecine 
rushes

Digitise 
sound

Synch sound 
and picture in 

telecine

Play out to 
HD

Hard Drive

Low-res 
copy for edit

FilmTape

Location 
sound

Processed 
negative

Telecine 
suite

Logging

Logging 
protocol

Rushes 
paperwork

Footage is 
ready for 
offline

Film is 
processed

Colourist

Play out to 
tape

Tape

Dailies

Telecine 
suite

Colourist

Colourist Colourist

Picture post 
house

Telecine 
suite

Colourist

Organising 
clips

Logging 
protocol

Rushes 
paperwork

Offline 
editing suite

Editing 
Assistant

XO
R

One light 
grade

XO
R

Telecine 
suite

Colourist
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Offline 

Offline editing
(rough cut)

Offline editing 
suite

XO
R

Footage is 
prepared for 

edit

Screening 
and approving 
the rough cut

Production 
company

Rough cut is 
approved

XO
R

Rough cut is 
not approved

Screening 
and approving 

the fine cut

Fine cut is 
approved

XO
R

Fine cut is not 
approved

Offline editing
(fine cut)

XO
R

Offline editing 
suite

Hold test 
audience 
screening

Lockoff

Offline edit is 
finished

Tape

Editor

Post-production 
supervisor

Editor

Post-production 
supervisor

Production 
company

Post-production 
supervisor

Post-production 
supervisor

Low-res 
copy for edit

Rushes 
paperwork

Low-res 
guide picture

Director 
notes

Low-res 
guide picture

Tape

Tape

Low-res 
guide picture

Tape

Final EDL OMF

Cutist

Final guide 
tape

EDL

EDL

EDL

EDL

Director 
notes

Low-res 
guide picture

Tape

Low-res 
guide picture

Tape
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Negmatching 

Film

Record VFX 
and credits to 

film

Film

Film 
processing 

house

Offline edit is 
finished

Create 
workprints

Create
pos-conform 

Tape

Pos-conform 
screening and 

approval

XO
R

XO
R

Pos-conform is 
not approved

Pos-conform is 
approved

Film

Production 
company

Film 
processing 

house

Tape

Film

Film

Negmatching

Film

Negative cutter

Post-production 
supervisor

Negative cutter

Final credits Final VFX

Final credits

Film

Final VFX

Film

Processed 
negative Final credits

Film

Final VFX

Positive 
workprint

Cutlist

Positive 
workprint

Tape

Final guide 
tape

Pos-conform

Film Pos-conform

FilmFilm

Processed 
negative Final credits

Film

Final VFX

Cutlist

Cut negative Negmatching 
notes

EDL

Negmatching is 
finished  
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Answerprinting 

Establish 
Grading 
settings

Film

Settings 
approved

Examine trial 
prints

Settings not 
approved

Answer 
printing (with 
final grade)

Film

XO
R

XO
R

Create 
Internegative

Film

Film

Create 
interpositive

Film

Store original

Answerprinting 
is finished

Answerprint 
screening + 

approval

Answerprint is 
approved

XO
R

Answerprint is 
not approved

Colourist

Colourist

Production 
company

Production 
company

Film 
processing 

house

Film 
processing 

house

Post-production 
supervisor

Film Pos-conform

Trial print

Film Trial print

Film Cut negative Negmatching 
notes

Anwerprint

Film Anwerprint

Film Cut negative

Interpositive

Film Cut negative Interpositive

Internegativ
e

Negmatching is 
finished
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Sound and music editing (part1) 

Offline edit is 
finished

Composing Sound 
designing

Hold spotting 
session

Temp score 
approval

Temp score is 
approved

Temp score is 
not approved

XO
R

Record music

Sound tracks 
approval

Sound tracks 
are approved

Sound tracks 
are not 

approved

XO
R

XO
R

XO
R

XO
R

XO
R

Spotting 
session 
finished

 

Director

Director

Sound designer

Composer

Composer

Composer

Director

Post-production 
supervisor

Director

Tape

Final guide 
tape

OMF

Tape

Final guide 
tape

Music cues

Music cues Effect cues

Temp Score

Temp ScoreTape

Final guide 
tape

Score

Score

EDL

Audio 
track

Audio 
track

Audio 
track
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Sound and music editing part 2 

Music 
mixing

Final mixing

Sound is 
edited

Music 
premix 

approval

Music premix 
is approved

Music premix 
is not 

approved

XO
R

Sound 
premixing

Sound 
premix 

approval

Sound premix 
is approved

Sound premix 
is not 

approved

XO
R

XO
R

XO
R

Sound 
mastering

Production 
company

Production 
company

Edit music

Get Dolby 
approval

Composer

Composer

Director

Music Editor

Sound editor

Production 
company

Director

Sound designer

Edit soundSound editor

Sound editor

Post-production 
supervisor

Music 
track

Tape

Final guide 
tape

Music 
premix

Music 
premix

Tape

Final guide 
tape

Music 
premix

Tape

Final guide 
tape

Audio 
track

Sound 
premix

Sound 
premix

Music 
premix

Sound 
premix

Tape

Final guide 
tape

Final mix D&E trackM&E track

Dolby 
License

Final mix

OSNFilm

Sound 
premix

Tape

Final guide 
tape
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Sound Design 

Record foley

Dialogue 
cleanup

Record 
atmosphere 

tracks
Record ADR

Mix dialogue Mix sound 
FX

Mix 
atmosphere 

tracks

Spotting 
session 
finished

Sound Design 
finished

Record
Voice Over

Dialogue editor

Director

Dialogue editor

Director

Dialogue editor Sound designer
Sound designer

Sound designerSound designerSound designer
Audio 
track Audio 

track
Audio 
track

Audio 
track

Audio 
track

Audio 
track

Audio 
track

EDL

OMF

Tape

Final guide 
tape

EDL

OMF

Tape

Final guide 
tape

EDL

OMF

Tape

Final guide 
tape

Effect cues

 



- 122 - 

Film finish 

Create copies 
for mass 

duplication

Print optical 
sound track 

on IN

High-speed 
mass 

duplicating 

Send release 
prints

Release 
printing is 
finished

Film is 
finished

Sound is 
edited

Film

Printing 
House

Printing 
House

Printing 
House

Printing 
House

Film

Internegative

Film

OSN

Composite 
answerprint

Film Composite 
answerprint

Film Dupe 
negative

Film Dupe 
negative

Film Release print
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Tape finish 

Tape is 
finished

Layback

Tape

Transfer to 
tape with 

grade

Sound is 
edited

Colourist

Colourist

Director

Tape

Film Interpositive

Broadcast 
submaster

Final mixTape

Broadcast 
submaster

Final master

Broadcast 
master

Telecine 
suite

 

 

Disc and file finish 

Import 
project to 

compression 
software

Compress 
project

Transfer to 
delivery 
medium

Disd & File 
Finish is done

Release 
version

Editing 
Assistant

Editing 
Assistant

Editing 
Assistant

Tape is 
finished

Release 
printing is 
finished

Sound is 
edited
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D.II Configuration example 2 

Main process 

Post-
production 

finished

Sound + 
music editing

 

Offline

 

Sound post 
house

Picture post 
house

Tape finish

 

Picture post 
house

Shoot finished

Prepare tape 
for edit

 

Picture post 
house

Online

Disk & file 
finish

 

 

EDL

Tape

Low-res 
copy for edit

Master

Final master

Release 
version

EDL

Picture post 
house
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Prepare tape for edit 

Synch sound 
and picture

Digitise 
footage

Offline 
editing suite

Offline 
editing suite

Footage is 
prepared for 

edit

Tape

Location 
sound

File

Low-res 
copy for edit

Tape

Dailies

Editing 
assistant

Editing 
assistant

Shoot finished

Logging

Logging 
protocol

Rushes 
paperwork

Offline 
editing suite

Editing 
assistant

Organising 
clips

Logging 
protocol

Rushes 
paperwork

Offline 
editing suite

Editing 
assistant
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Offline 

Offline editing
(rough cut)

Offline editing 
suite

XO
R

Footage is 
prepared for 

edit

Screening 
and approving 
the rough cut

Production 
company

Rough cut is 
approved

XO
R

Rough cut is 
not approved

Screening 
and approving 

the fine cut

Fine cut is 
approved

XO
R

Fine cut is not 
approved

Offline editing
(fine cut)

XO
R

Offline editing 
suite

Lockoff

Offline edit is 
finished

Tape

Editor

Post-production 
supervisor

Editor

Production 
company

Post-production 
supervisor

Post-production 
supervisor

Low-res 
copy for edit

Rushes 
paperwork

Low-res 
guide picture

Director 
notes

Low-res 
guide picture

Tape

Tape

Final EDL OMF

Cutist

Final guide 
tape

EDL

EDL

EDL

EDL

Director 
notes

Low-res 
guide picture

Tape

Low-res 
guide picture

Tape
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Online 

Offline edit is 
finished

Import EDL

Digitise 
selected shots

Import 
additional 
elements

Tape

Check synch 
audio

Compare to 
final offline 

picture

Apply editing 
effects

Create titles

Online 
grading

Mastering to 
tape

Colourist

Online suite

Online suite

Online Editor

Online suite

Online Editor

Online suite

Online Editor

Online suite

Online Editor

Online suite

Online Editor

Online suite

Online Editor

Online suite

Online Editor

Tape

Online is 
finished

Tape

Colourist

Online suite
Master

Dailies

Final VFX

EDL
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Sound and music editing (part1) 

Offline edit is 
finished

Composing Sound 
designing

Hold spotting 
session

Temp score 
approval

Temp score is 
approved

Temp score is 
not approved

XO
R

Sound tracks 
approval

Sound tracks 
are approved

Sound tracks 
are not 

approved

XO
R

XO
R

XO
R

XO
R

XO
R

Spotting 
session 
finished

 

Create music 
artificially

Director

Director

Sound designer

Composer

Composer

Composer

Post-production 
supervisor

Director

Tape

Final guide 
tape

OMF

Tape

Final guide 
tape

Music cues

Music cues Effect cues

Temp Score

Temp ScoreTape

Final guide 
tape

Score

EDL

Audio 
track

Score

Audio 
track

Audio 
track
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Sound and music editing (part2) 

Music 
mixing

Final mixing

Sound is 
edited

Music 
premix 

approval

Music premix 
is approved

Music premix 
is not 

approved

XO
R

Sound 
premixing

Sound 
premix 

approval

Sound premix 
is approved

Sound premix 
is not 

approved

XO
R

XO
RXO

R

Production 
company

Production 
company

Edit music

Get Dolby 
approval

Composer

Composer

Director

Music Editor

Sound editor

Production 
company

Director

Sound designer

Edit soundSound editor

Post-production 
supervisor

Music 
track

Tape

Final guide 
tape

Music 
premix

Music 
premix

Tape

Final guide 
tape

Music 
premix

Tape

Final guide 
tape

Audio 
track

Sound 
premix

Sound 
premix

Music 
premix

Sound 
premix

Tape

Final guide 
tape

Final mix D&E trackM&E track

Dolby 
License

Sound 
premix

Tape

Final guide 
tape
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Sound design 

Record foley

Dialogue 
cleanup

Record 
atmosphere 

tracks
Record ADR

Mix dialogue Mix sound 
FX

Mix 
atmosphere 

tracks

Spotting 
session 
finished

Sound Design 
finished

Record
Voice Over

XO
R

XO
R

Dialogue editor

Director

Dialogue editor

Director

Dialogue editor Sound designer
Sound designer

Sound designerSound designerSound designer
Audio 
track Audio 

track
Audio 
track

Audio 
track

Audio 
track

Audio 
track

Audio 
track

EDL

OMF

Tape

Final guide 
tape

EDL

OMF

Tape

Final guide 
tape

EDL

OMF

Tape

Final guide 
tape

Effect cues

XO
R

XO
R
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Tape finish 

Tape is 
finished

Layback

Tape

Sound is 
edited

Colourist

Final mixTape

Master

Final master

Broadcast 
master

 

 

Disc and file finish 

Import 
project to 

compression 
software

Compress 
project

Transfer to 
delivery 
medium

Disc & file 
finish is done

Release 
version

Editing 
assistant

Editing 
assistant

Editing 
assistant

Tape is 
finished

Release 
printing is 
finished

Sound is 
edited
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E Specification of mandatory decisions 

Configuration 
parameter Possible values Configuration 

objectives Affected models Mandatory? 

1. Shoot 
Film, tape, film and 
tape, film or tape, 
film xor tape 

Content, budget Main process yes 

3. Cut 

Online, film, online 
and film, online or 
film, online xor 
film 

Content, budget 
Main process, disc 
& file finish, tape 
finish, film finish 

yes 

2. Finish 

Film, tape, disk & 
file, film and tape, 
film and disk & 
file, tape and disk 
& file, film and 
tape and disc & 
file, film or tape, 
film or disc & file, 
tape or disc & file, 
film or tape or disc 
& file, film xor 
tape, film xor disc 
& file, tape xor 
disc & file, film 
xor tape xor disc & 
file 

Content, budget 

Main process, 
sound and music 
editing, disc & file 
finish 

yes 

4. Telecine transfer 

Record to tape, 
record to HD, re-
cord to tape and 
HD 

Content, budget Preparing film for 
edit no 

5. Synchronisation 
sound & picture 

In telecine, in edit-
ing suite Content, budget Preparing film for 

edit yes 

6. First grade 

One light grade, 
best light grade, no 
grade, one light 
grade xor best light 
grade, one light 
grade xor no grade, 
best light grade xor 
no grade 

Content, budget Preparing film for 
edit no 

7. Audience 
screening Yes, no Budget Offline no 

8. External VFX & 
credits Yes, no Content, budget Negmatching, 

online yes 

9. Final tape grade Telecine grade, 
online grade, tape-

Budget Online, tape finish no 
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to-tape grade 

10. Music  Record, artificial Budget Sound & music 
editing no 

11. Dialogue re-
cording 

No dialogue re-
cording, ADR, 
voice over, ADR 
and voice over, 
ADR or voice over, 
ADR xor voice 
over, no dialogue 
recording or ADR, 
no dialogue re-
cording or voice 
over, no dialogue 
recording or ADR 
and voice over, no 
dialogue or ADR 
or voice over, no 
dialogue recording 
and ADR xor voice 
over 

Content, budget Sound design yes 

12. Foley Record, artificial Budget Sound design yes 

13. Atmosphere Record, artificial Budget Sound design yes 

14. Film-to-tape 
grade 

Telecine, tape-to-
tape Budget Tape finish no 
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F Glossary 

F.I Picture 

 
Term Explanation 
Aaton Cameras Record picture and sound with the same synchronised timecode 

(burned on film) 
Anamorphic shooting Shoot 16:9 (or other widescreen!) pictures with 4:3 cameras 

(16:9 equipment is expensive); anamorphic lens squeezes the 
picture; quality is not as good as real 16:9 

Answer print Printed film that is the result after neg matching and the final 
grade. 

Aspect Ratios 
 

- 2.35:1 
”Cinescope”/”Anamorphic Scope”: widest aspect ration 
in use today (rarely used). Needs anamorphic lens. 

- 1.85:1 
”Standard Academy Flat”: used for wide-screen feature 
films. Needs anamorphic lens (?) 

- 16:9 
most digital video systems today use 16:9. HDTV and 
NTSC are in 16:9. 
Movies in a 4:3 format can be shown in a “pillar box” 
with black bars on the sides. 

- 14:9 
ABC widescreen broadcast 

- 4:3 
Movies in a 16:9 format can be shown in a “letterbox” 
with black bars on top and bottom 

Continuity Making sure that things in continuous scenes are consistent (e.g. 
briefcase in scene A  if scene b follows continuously: charac-
ter also has the briefcase). Important with dramas. 

Cutlist Contains the exact cutting points for the negative matcher (“neg 
matcher”); can be created from an EDL 

Digitizing (also: Captur-
ing) 

Transferring videotape rushes from a videotape recorder (VTR) 
to a hard drive 

EDL Contains video cutting points. It gives reel numbers and time 
codes for every shot needed as well as any transition informa-
tion. Attention: Cutlist contains cut information for the negative. 
EDL contains just video/tape information  
(Can be created by editing suites like Avid). 

Final Grading Last grade, bringing colour to visual screening quality, done by 
laboratory/film processing house 

Frame rate Running speed of film or video in frames per second 
- 24 fps  film 
- 25 fps  video 
- 30 fps (29.97)  NTSC 
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Term Explanation 
Grade/Grading - Grading = Timing (US) 

- Grading = Adjustments of colour balance and density 
(similar to contrast) 

- Happens at least after edit 
- Is done by Colourist (or timer) during telecine or during 

Final grade. 
- Tape-to-tape grade: needs EDL. Sometimes jumps back 

to online editing. 
Interpositive/ 
Internegative 

Positive (negative) film during the process in order to produce a 
negative (positive) 

Kine Transfer of tape to film with lower cost (and lower quality) 
Lab Roll The film rolls in the shoot; Numbered. 
Lockoff (= “Fix up” 
(US)) 

The edit is locked off when the edit got its offline approval (the 
offline edit is ok) 

Log/Logging Database showing time codes, key codes, slate details, and de-
scriptions of each shot in a roll; used to manage digitising, edit-
ing, and negative matching operations. Negative cutting logs 
and editing logs do not necessarily carry the same information 
though. 
Logging is done as defined in the “tape numbering protocol”. 

Negative Matching  Only happens in productions on film. The neg matcher cuts the 
film (negative!) based on the information of the cutlist and the 
EDL. He needs the telecine rolls, the negatives of the VFX 
house (if external), the EDL, and the cutlist 

Non-Linear In a non-linear system you can jump forward and backwards 
like on a file (not like on film or tape) 

Offline/Online Editing Online Editing is on tape or hard drive, only in an abstract way 
on film  neg matching. It is the electronic equivalent of nega-
tive cutting. 
Online Editing means working on the high quality file, offline 
means working on a lower quality copy (easy processing  
faster, cheaper) 

Pre-Grading Grading during the first telecine process 
Processing the film A chemical process to make the image on the exposed film both 

visible and permanent. Often done externally (e.g. Atlab) and 
then delivered as a negative. 

Protected e.g. for 14:9 ”Everything important” happens in a 14:9 window (also subti-
tles). 

Record to film Transfer of tape to film with high quality; laser printed 
Rushes paperwork (also 
“pencil case”): 

- Camera report 
- Comments on the material (good/no good ~ A-/B-

negatives) 
- Marked-up script 
- Etc. 

Rushes/Dailies First copy mute prints from original negative 
Synch point (”clapper-
board”) 

For synchronisation of sound and picture 

Synchronizing the 
Rushes 

Synchronising the sound recorded on location at the shoot 
(DAT) with the copy of the film by laying the sound elements to 
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Term Explanation 
the pictures 

Telecine In general: Transferring film (positive or negative!) to tape (also 
to film possible?); very expensive; scanning the negative with a 
laser, thus converting light into electrical data.  
At the same time possible: Colour grading (= pre-grading; see 
“grading”) 

- One light grade: quick grade on the run without any 
manual work 

- Best light grade: stops and adjustments from time to 
time by the colourist 

Time codes Important for synchronizing 
- Key code: film frame numbers (on the negative) 
- Video time code: Code added on telecine on the video 

files to match it with film 
- Audio time code: The code of the audio track to each 

frame; two different timeframes can be used: 
o Drop timeframe: much more accurate, allows ad-

justments (to perfectly match the time codes) 
o Non-drop timeframe: cannot be adjusted (used 

for shorter productions like commercials) 
(Laramie (2004) S. 26) 

 While editing: drop timeframe - after lock: non-drop 
timeframe 

VFX/Visual Effects VFX supervisor participates in both production and post pro-
duction 

- 3D animation 
Develop models, rig (put a skeleton in it) and then ani-
mate it. Adding to the shot with the compositing tools 
(Inferno).  

- 2D animation 
Hand drawn animations for every frame. Pass manipu-
lated elements to the compositor to integrate it. 

- Matte painting 
Replace a background or complete a set extension to a 
live background. Pass manipulated elements to the com-
positor to integrate it. 

- Rotoscoping 
Cutting out segments of shots and replacing them by 
other elements. 

- Compositing 
o Putting together all created elements (animation, 

matte painting etc.) in the correct order and 
place. Then rendering it. 

o First offline then altogether online! 
o This is done by the compositors 
o Compositing suites: Inferno + Flame, Shake, 

Smoke, Combustion, After Effects) 
- Rendering 

Fusion of animation and texture (done after compositing) 
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Term Explanation 
Workprint Mute print for editing 

F.II Formats 

Film Formats 

• Only film can be negative. Projection of film is always on a frame rate of 24 fps 
 
Term Explanation 
35mm Most frequently used film for US feature films 

Film contains lots of information  can be transferred to HD 
16mm Most frequently used film globally overall 
65cm IMAX format, can only be shot and projected with certain 

IMAX equipment 
70mm Not used anymore (last time 1996) 
 

Tape Formats 

• Video is always on Tape. Tape is always positive. 
• HD (High Definition) formats have higher resolution than SD (Standard Definition) 

formats 
 
Term Explanation 
“24pHD” (24 frames 
Progressive High Defi-
nition Video) or 
“24pHDTV” or “24p 
format” 

- Digital Format for 24pHD cameras which shoot on 
video  complete digital workflow 

- Only for professional projects, expensive. 
- Progressive. (24p!) (lead to a sharper image than the in-

terlaced scanning) 
- 24 frames, because cinema is on 24fps. Brain doesn’t 

recognize the 24fps on the (25fps-) video 
Records digital picture in HD resolution on a ½-inch 
HD cassette. 

Beta SX Successor of DigiBeta; higher compression rate, backwards 
compatible 

Digital Betacam – 
DigiBeta 

- Broadcast quality, digital video format, digital successor 
of Beta SP 

- Four audio channels. 
DV Cam (digital video) - Digital, allows digital component picture and digital 

track to digitise into the edit system 
- For independent producers, DV cams are cheap equip-

ment, record to film possible (Blair witch project) al-
though lack of quality 

- Today’s techniques also allow to give it a film look af-
terwards 

DVC Pro Digital, allows digital component picture and digital track to 
digitize into the edit system 
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Term Explanation 
HD Cam = High Defini-
tion Tape 

Broadcast quality 

SP Betacam or Beta SP - Analogue format 
- Tape damage and dropouts possible 
- All Beta formats are released by Sony and use ½ inch 

tapes. 

Broadcasting Formats 

 
Term Explanation 
HDTV - 1080 scan lines per frame 

- Screen ratio of 16:9 
- More scan lines than analogue (1125) 
- Broadcast standard in Australia by 2010 
- Different formats are possible for HDTV (see AFTRS 

brochure) 
NTSC American television standard; 525 scan lines per frame 
PAL British television standard, 625 scan lines per frame 
SDTV - ”Standard Definition Television” 

- Digital broadcast format 
- 576 scan lines 
- 16:9 ratio with improved picture quality and MPEG 

digital sound 
SECAM Other European television standard, 625 scan lines per frame 

(Eastern Europe) 

F.III Animation Movie 

 
Term Explanation 
Global Asset production The production of assets that are used several times and in dif-

ferent scenes e.g. main characters 
Leica Matching Storyboard and Voice 
Sequence Asset produc-
tion 

The production of assets that are just used in this sequence 

Splitting scenes Splitting up scenes of animation movies to organise production. 
Possible rules: 

- Split up by change of place 
- Change of day 
- Scenes longer than a minute 

Storyboard Drawings of key pictures of a scene illustrating the plot 

F.IV  Sound 

Three main parts: 
• Dialogue 
• Sound (effects) 
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• Music 
 

Term Explanation 
ADR ”Automatic Dialogue Replacement”, in sync to picture (also 

called “looping”) 
Control track 60-Hz signal recorded with the soundtrack to verify original 

speed of sound recording.  used for synchronization. 
D&E Track Dialogue and Effects. For promos and trailers where the music 

track needs to be adapted to the mix of short sequences. 
Double-System Sound Procedure to record film and sound on two separate systems on 

the shoot  e.g. several cameras, one common soundtrack. 
Also better sound quality because of professional sound equip-
ment can be used instead of camera-integrated sound.  needs 
synchronization 

Final Mix The final mix contains three separate channels for dialogue, 
sound effects, and music containing all the associated tracks of 
each part. 

Foley Reproduce and record sounds in a studio that could not be ade-
quately controlled while on location. 

Layback Recording the final sound onto the audio tracks of the videotape 
master (thus only with tape finish) 

Laying sound Placing sound in the desired relationship to picture 
M&E Track Music and Effects Track. Audio (music and/or sound effects) 

but no dialogue. Allows for foreign language dialogue to be 
added. 

OMF (Open Media File Interchange) An audio-only file created in the 
offline edit for the sound department 

Optical sound track Printing the optical sound track negative (OSTN) on the nega-
tive print (usually the internegative) to join them. Result is an 
“optical track” (type of sound) on the print. 
Done with a CCP (Continuous Contact Printer) 

Premix/Prelay Consolidation of several tracks into a more manageable number 
of channels for easier handling in the following sound stages 

Recording sound to 
camera 

Only possible when shooting video. Most video formats offer 
either two or four uncompressed independent channels of digi-
tal audio 

Sound formats - DA88 
Popular production recording choice with 8 audio 
tracks. Needs to be formatted before use. 

- DAT 
“Digital Audio Tape“. Should be superior to analogue 
formats (both ¼ + ½ inch) 

- ¼ inch Nagra 
Analogue tape, can record split tracks 

- ½ inch 4-track 
Straightforward method for recording production sound. 
Three analogue audio tracks + a time code track. Popu-
lar backup format for DA88  

Synch point (”clapper-
board”) 

For synchronisation of sound and picture 
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Term Explanation 
Tracklay Preparing or laying tracks in preparation for a mix. 
Voice Over Non-synchronous, explanatory speech like narration or com-

mentary. 

F.V Software and Computer Equipment 

 
Term Explanation 
Avid Common offline editing suite 
Da Vinci 2k colour grading tool for tape 
Inferno Powerful online editing suite 
 



- 141 - 

Plagiarism declaration 

I hereby declare that, to the best of my knowledge and belief, this master thesis titled Cre-
ating a Reference Model for the Creative Industries – Evaluation of Configurable Event 
Driven Process Chains in Practice is my own work. I confirm that each significant contri-
bution to, and quotation in this thesis from the work, or works of other people is indicated 
through the proper use of citations and references. 

Münster, on the 23rd of October 2006. 

 


