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Abstract. Today, different approaches of agile processes exist which describe a 

theoretical way to set up processes as agile processes. Even though a suitable 

ontology for agile processes which distinguish between execution relevant 

concepts and non execution relevant concepts are not available until today. This 

paper closes this gap by a developed execution planning ontology, which describes 

necessary parameters to execute an agile process. Instead of the term parameters, 

the term influencers is used in some papers.  

The developed ontology in this paper has been applied to two different and small 

process examples to point out the usage for real existing examples and not to 

develop another theoretical agile process approach. 

The paper does not describe the execution of agile processes itself. It only focuses 

on the set up of the description and development of an agile ontology. An 

underlying planning system which is needed for execution of such processes needs 

to be further investigated for the developed ontology presented in this paper. 

 

Keywords: Agile Business Process, Process Execution, Influencer, Ontology, Run-
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1 Introduction 

Today, business processes become more and more complex and it is quite difficult to depict 

these processes in a conventional model language like BPMN ([1], [2]). Such a complex process 

is characterized by many different branching points which lead to different activities with a 

particular sequence depending on several conditions. The approach of agile processes attempts 

to solve this problem by compiling not before run-time which activities will be executed and in 

which order these activities will be arranged. This implies that the required activities and their 

execution sequence vary depending on a specific scenario with a particular goal. 

This research paper deals with agile processes, focused on the process execution area as well as 

the variable process execution which supports to keep a process as flexible as possible. After the 

introduction of agile processes the characteristics of agile processes will be explained. The 

usefulness of such agile processes and when processes should be modeled as agile processes 

will be explicated. The paper gives an overview about the state of the art regarding semantically 

enriched metadata for (conventional) processes by presenting several ontologies for 



processes/activities. These ontologies will be analyzed by means of finding relevant parameters 

for execution planning. Out of it the first research question is derived as follow: 

RQ1:  What process parameters are required to decide which tasks are necessary and in 

which order tasks must be executed in a concrete scenario? 

These parameters, also called influencers, might provide a basis for the design of a metadata 

ontology of agile processes focused on process parameters which are relevant for process 

execution planning. The defined ontology will be examined by a concrete example and will 

depict how it can help to decide about the execution sequence of activities of a process at run-

time. This leads to the second research question: 

RQ2: How can these influencers be described as an ontology? 

There exist many research papers about agile processes based on business rules. The definition 

of business rules is one concept to decouple the execution plan from the activities and to model 

a process without defined execution plan at design-time. This is not the focus of this paper. It 

pursues another approach: The decoupling of activities and execution plan should be achieved 

by modeling processes with activity influencers which provide the ability about the decision of 

the selection and the execution of these activities at run-time. In order to make these models 

understandable for an execution planning system, a well-defined ontology is needed. 

The paper starts with a description of the concept of agile processes in chapter 2. Chapter 3 

gives an overview about the state of the art regarding existing ontologies for metadata of 

processes and activities and analyzes them concerning process execution planning relevance. 

Chapter 4 depicts a concrete example of such an agile business process modeling and states the 

differences and advantages in reference to the traditional business process modeling. Chapter 5 

analyzes the introduced process of chapter 4 regarding relevant process execution influencers. 

Based on the findings of the introduced example process, a new ontology for process execution 

planning of agile processes is presented. This is described in chapter 6. Chapter 7 examines the 

new ontology by comparing the new ontology with the existing state-of-the-art concepts and 

applying it to other agile process example. Finally chapter 8 concludes the paper by highlighting 

the key findings of this work. 

2 Why Agile Business Processes? 

Rosemann et al. state in [3] that the need for agile processes is caused from two main drivers: 

First, they assert a trend towards decreasing time-to-market with an increasing frequency of 

product innovation combined with market changes like globalization and new compliance 

requirements. Second, the spread of service-oriented architecture and sophisticated workflow 

systems allow technology-driven opportunities for more flexible business processes.  

In order to model a business process, there are currently several mature modeling languages like 

BPMN [1] [2], event-driven process chains of ARIS [4], Activity diagrams of UML [5] and 

many more. These modeling languages have all different syntaxes but use almost similar 

semantics: They use start and end figure shapes, one figure shape for activities (also called tasks 

of functions), another for branches and connect all these figure shapes with arrows to a 

sequence. These diagrams are created at design-time and give a complete view about the entire 

process. As long as the process has a fixed structure, lower complexity and a high repeatability 

rate, these modeling languages are appropriate and perfect models to represent real business 

processes. Problems occur as soon as a process reaches a certain extent of complexity. 

Complexity means a high number of conditions (traditionally modeled as branches) which lead 

to a high number of different activities. Additionally, it is often not possible for such complex 

processes to define at design-time which activities have to be executed, and which have not, at 

run-time. For a process with such characteristics the modeling of all possible sequences does not 

make sense at design-time. This is the point of time where, agile processes come into play. 



As Feldkamp et al. depict in their work about the KISS approach [6], agile processes have the 

characteristic of flexibility: Due to the fact that only a rude predefined sequence exists at 

design-time, agile processes have to be able to instantiate an arbitrary number of possible 

varieties of a process at run-time. In order to achieve this, the question about how to compose 

the activities at run-time appears. To this end, Alexopoulou et al. propose an event-based 

approach to enable run-time composition of business processes [7]. In their work they describe 

the order of activities by events which are not specified in more details. This is the point where 

this work continues. Several parameters will be uncovered which define if an event is triggered 

or not. The definition of such influencers is one of the goals of this work. Another approach of 

activity composition at run-time is proposed by ShuiGuang et al. in [8]. They use selection 

constraints and composition constraints to build concrete workflow instances at run-time. The 

same problem solves Petrie by using planning technology in [9]: He adapts planning to solve the 

problem of composing web services to achieve a conjunctive goal. But the concrete composition 

(discussed in [7], [8] and [9]) of the activities is the task of an execution engine which is not 

part of this paper. 

3 Existing Process/Activity Ontologies 

In their paper „Contextualization of Business Processes‟, Rosemann et al. propose a framework 

and a meta model for classifying relevant context elements of business processes in order to 

make processes more adaptive [3]. Their argument is that the context is the major driver for 

flexibility of business processes and hence that these context elements have to be analyzed to 

design real flexible processes. The goal of the context framework is to classify relevant context 

elements in a stratified layer framework by distinguishing between four context categories: 

immediate, internal, external and environment context as illustrated on the following figure 1. 

 



 
Figure 1: Onion model for context classification and typing by Rosemann, Recker and Flender [3] 

Rosemann et al. argue that the context data of this onion model have been identified in several 

context modeling projects, especially in case studies of the coffee and airline industry. As more 

central the context elements as stronger is the impact on the business processes. The immediate 

layer as the most central layer includes input and output data, organizational resources and IT 

applications. The internal context includes elements like the corporate strategy, related process 

objectives, policies, internal stakeholders, communication and logistic infrastructures, financial 

resources and other resources (e.g. R&D, legal). External stakeholders, industry specific factors 

and regulations are part of the external context. The environmental context resides beyond the 

business network and includes factors such as weather, time, workforce-related factors and 

nation-wide policies. This context is often classified in the categories nature, society, 

technology and economy. 

Although Rosemann et al. propose such an extensive framework, it does not clearly distinguish 

which context elements have direct influence to task execution and which have not, but it gives 

a broadly based overview about factors which may influence business processes. 

In her paper “Semantic Annotation for Process Models” [10] Lin presents a semantic annotation 

framework for process models which should provide a common semantic schema to express 

process properties independent of a specific domain. Her goal is to develop a holistic approach 

for semantic interoperability of business process models. The annotation framework includes a 

self-created ontology for process modeling called General Process Ontology (GPO) with 

concepts activity, artifact, actor-role, input, output, precondition, postcondition, exception and 

workflow pattern. An activity is a synonym for a task and can be an atomic or composed 

activity. An artifact is involved in an activity and can be a product, information, tool, software, 

etc. Input and output specify what is consumed and produced by an activity. Actor-role is a 

combination of actor and role and depicts the concept which interacts with an activity. Pre- and 

post conditions represent constraints for activities or input/output. Exception represents failure 



information whereas workflow pattern specifies the ordering of different activities. Figure 2 

illustrates the elements of the GPO and their relationships. 

 

 
Figure 2: General Process Ontology (GPO) 

The GPO is a meta-model annotation which is not detailed enough for execution planning. 

Especially the elements artifact and actor-role need to be specified in more detail with an 

appropriate classification. Additionally, as Lin mentioned in her work, abstain from elements 

like event and state which are crucial concerning execution planning but not necessary at the 

conceptual business process level. 

Additional to the process ontology, Lin suggests a goal ontology for semantic annotation. Based 

on three design principles she classifies the goals in hard goals and soft goals and specifies the 

relationship according to the GPO elements activity, artifact and actor-role. 

A very similar approach pursues the OWL-S from the W3C organization with its semantic 

markup for web services [11]. The goal of OWL-S is to automatically discover, invocate and 

compose web services. In order to solve this issue, OWL-S defines an upper ontology for 

services classified in ServiceProfile, ServiceGrounding and ServiceModel. For describing 

tasks/activities of a process, the ServiceModel is the most appropriate ontology due to its 

description of a service as a process. With the properties input, output, local, condition, result 

and participant, OWL-S is really similar to the elements of GPO. Differences are that GPO 

considers artifacts and exceptions whereas OWL-S does not and otherwise OWL-S considers 

local whereas GPO does not. 

Another ontology that specifies semantic web services is WSMO [12]. The aim of WSMO is the 

description of all relevant aspects related to web services in order to automatically enable the 

discovering, combining and invoking of web services. The ontology consists of four main 

elements whereof the web service element and the goal element are interesting concerning 

execution planning. The web service element consist of the capability element which describes 

the functionality of a web service by means of states before (precondition and assumption) and 

after execution (postcondition and effect). Another relevant concept are the non functional 

properties of the web service element like accuracy, financial, network-related quality of 

service, owner, performance, reliability, robustness, scalability, security, transactional, trust 

and version. They are mainly used for the discovery and selection of web services. Completely 

decoupled from the web service element is the goal element which describes users‟ desires and 

uses the same non-functional properties like the web service element. Type of match is the only 

additional sub element which describes the suitability of goal and web service. The other two 

elements are ontology and mediator and are not relevant for this work. The Toronto Virtual 



Enterprise Project, in short TOVE, is a common sense enterprise model which integrates several 

ontologies for modeling enterprises: An activity ontology dealing with activities, states and 

time, a resource ontology including machines, electricity, materials, tools/equipment, capital, 

human skills and floor space, a product ontology divided in a part, feature, parameter, 

constraint and requirements ontology and an organization ontology with definitions for entity, 

role, position, goal and link [13] [14]. Especially the handling of time with the three concepts 

point, period and thirteen temporal relationships could be useful in the context of execution 

planning as well. But also the product ontology as well as the resource ontology with the 

specified properties like divisibility, quantity, location, source type, application type and the 

model of status could be adopted for execution planning of tasks. 

The Process Interchange Format, short PIF, described in [15] is another ontology which 

has the goal to allow sharing process definitions across heterogeneous systems. PIF began as an 

outgrowth of the MIT Process Handbook project with the aim of exchanging process definitions 

between groups at MIT, Stanford, Universtity of Toronto and Digital Equipment Corporation. 

The major concepts of PIF are activity, object, timepoint and relation. Figure 3 depicts all 

entities of PIF and their relations: 
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Figure 3: PIF-Entities and Relationships 

In reference to all other presented ontologies PIF does not explicitly include the entities actor 

and role because both are role-concepts of the entity object. For instance if an object is used by 

an activity, the object plays the role of a resource. In addition if an object performs an activity, 

the object is an actor. Another characteristic of PIF is the importance of relations which are the 

reason for PIF‟s precise semantic. 

To conclude the findings of the state of the art analysis, an aggregated set of parameters have to 

be defined which all influence the process execution planning. Locality, person/stakeholder, 

goal, product, resource, state/condition, exception, time and artifact are a unified set of 

influencer concepts which are at least part of one of the analyzed ontologies. For time, status, 

product and resources TOVE provides appropriate pre-defined models. The concept of artifact, 

state/condition and goal is well-defined by GPO. In addition states are amended by WSMO and 



artifacts by OWL-S. The concepts of person/stakeholder and locality are defined by the Onion 

Model from Lin. Finally the relations between activities and resources can be adopted by PIF. 

The following concept hierarchy depicts these elements including the source ontology of the 

particular concept in brackets. The concept is a conglomeration of different influencer which 

have been identified in the current existing ontologies. 
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Figure 4: State of the Art Concepts as Influencers for Execution Planning 

4 Modeling of an Agile Business Process 

The aim of this part is to show how an agile business process is designed, to retrieve the 

parameters which influence the single activities in the next chapter. The process represents the 

matriculation process for bachelor and master courses at the University of Applied Science 

FHNW in Olten. The first step in both processes, the bachelor and master matriculation process, 

is the check of the qualification. Afterwards an additional step is required within the master 

process, where the applicant is interviewed by the dean of the corresponding course. After the 

interview the decision takes place whether the applicant is accepted or not. This applies for both 

processes (bachelor and master). At the end the applicant has the chance to allow for credits.  

For the underlying technology of the process modeling for these processes the industry standard 

BPMN [1] is used. After the design of the processes a confirmation took place with the 

responsible process owners. As an extract of the master process the sub process “execute 

admission interview” will be described in detail in the following section. 

The design of the main process structure is a conventional workflow design (Fig. 5) whereas the 

agile sub-processes are designed as incoherent single activities (Fig 6 as an example) which 

Feldkamp et al. calls variable activities in their paper about KISS [6]. The analysis of agile 

solutions has indicated that processes need to have at least some sort of structure. This is the 

reason why the main process is defined as a standard static process with a predefined process 

flow before design time. Therefore an activity of the sub-process allow for credits cannot be 



executed before an activity in the sub-process execute admission interview although both 

activities are afterwards modeled as agile sub processes.   

 
Figure 5: Main-Process master matriculation (fixed at design-time) 

In contrast to the main process, each sub -process is defined as an agile process and the process 

structure is not defined during design time, but will be laid out during run-time.  

In addition to the standard process structure, agile processes need parameters as well so called 

influencers to decide which agile activity can be executed or kicked off next. The agile 

processes have therefore predefined parameters, which indicate the single activity influencers. 

In figure 6 the influencers of an activity are modeled with a conditional event of BPMN. Due to 

restrictions in BPMN these events act as delegates for the sets of influencers which decide about 

the execution of a variable activity. Hence the particular influencers of each activity are not 

shown in figure 6. 

 
Figure 6: Agile Sub-Process execute admission interview (composed at run-time) 

5 Execution Planning Parameters of an Agile Process 

The definition of all relevant parameters have been elaborated with the defined processes in 

chapter 4.  For each single activity all relevant influencers have been defined. The following 

activity, part of the process sample in chapter 4, is modeled with a relationship to a conditional 

event which acts as a delegate for all influencers of the activity, which are described in table 1. 



 
Figure 7: Sample activity with conditional event 

actor (person) Fulfills the tasks and is in this case responsible to check the dossier. If 

this is not executed, the task can not be fulfilled or can not even start. 

Therefore is a person a typical parameter which influences a task. 

interview date 

(date) 

Before a dossier will be checked, an interview has to be set up. To send 

an invitation for an interview the date needs to be settled. In this case, 

the date is also an influencer. 

dossier (document) A dossier contains several single documents from one single applicant. 

The dossier itself is a document and influences the activity during run-

time. In this activity people (in the current case interviewers) have to 

check the dossier. If the dossier is not available or not complete the task 

can not be fulfilled. The output goal of the agile process can not be 

reached.  
Table 1: Influencers of the activity check dossier 

The definition for each single influencer and the definition of a general term have been executed 

on each sub process and for each single activity.  

These definitions of the influencing parameters can be used in a future step within an execution 

planning system to decide which activity can be executed as next with the current parameter 

results (outputs of previous activities). The result of the analysis of all agile sub process together 

with the knowledge of the state of the art in process/activity meta-models are concluded in a 

hierarchy including all influencers, parameters which influence an activity during run-time. 
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Figure 8: Defined influencing parameters 



6 A new Ontology for Process Execution Planning 

After the development of a process hierarchy in the previous chapter based on the findings of 

the state of the art of process/activity ontologies in chapter 3, an ontology for these process 

execution influencers have to be created. The ontology enhances the raw hierarchy by adding 

relationships between the concepts, especially between the activity concept – which is not an 

influencer by itself and consequently not included in the hierarchy – and the influencer 

concepts. The developed execution planning ontology does not explicitly include rules because 

the only relevant rule is that the influencers decide about the execution of a particular activity. 

In the following table the defined influencer concepts of the ontology, in reference with at least 

one example from the matriculation process of chapter 4 and 5, are listed in the following table.  

Concept Example 

Access Right Account for EVORA (student 

administration system), access to the 

FHNW 

Actor Knut Hinkelmann 

Document Certificate, Request Form 

Equipment Printer, Phone 

Information Matriculation Number 

Information System EVORA 

Infrastructure [abstract Element] 

Location FHWN Olten, Meeting Room 1.14 

Money Matriculation fee 

Person Knut Hinkelmann 

Policy Matriculation guidelines 

Quality Inconsistency 

Request Open question, request for study 

Resource [abstract Element] 

Status Completed, accepted, available 

Time-Date 13.5.2009, Saturday, 14:30 

Table 2: Relevant influencer concepts  

The following table depicts all relevant attributes of the ontology. 

Attribute Example 

Address Riggenbachstr. 16, 4600 Olten 

Contact Data [Address, Phone] 079 123 45 67 

Job Title Dean, Matriculation Expert 

Knowledge Matriculation criteria 

Skill Writing Letters in English 

Table 3: Relevant attributes 

The relevance of every concept is its relation to the activity concept shown in the ontology on 

figure 9. All these influencer concepts have a relation to activity, some of them a direct others 

an indirect one. In contrast to the concepts all the attributes have definitely an indirect 

relationship to the activity concept, namely via the concept of which they are a part of an 

attribute. 



 

 
Figure 9: Execution Planning Ontology (modelled with IBM‟s Rational Software Modeller) 

Noticeable is that goal, which is not included whether as a concept nor as an attribute. The 

reason for this is that goal is a very abstract concept which can be concretized as the achieving 

of a particular status, the grant of a request or the production of a document for instance. 

Based on the presented ontology, it should be possible to decide about the execution of a certain 

activity of a process with the introduced ontology. Due to the fact that the ontology is developed 

as domain independent as possible, the ontology has the demand to be a general approach for 

process execution planning. 

7 Examination of the proposed Execution Planning Ontology 

To evaluate the quality of the presented ontology, a comparison to the presented existing state 

of the art ontologies in chapter 3 is drawn. This should point out strengths and weaknesses of 

the new ontology and might show possible improvement potential. 

Status, information, time/date, resource and person/actor are all concepts of the developed 

execution planning ontology and are also included in state of the art ontologies in some manner. 

The sub concept of resources heavily differs between the developed ontology and the others. 

The reason is probably caused by the number of possible sub concepts of resources combined 

with minimal – not avoidable – influences of the matriculation domain where the new ontology 

originated. Concepts like person, time/date and status are not more precisely defined in the new 

ontology which is not implicitly a negative point because one principle of creating a new 

ontology is not to reinvent the wheel but rather to reference and use such existing 

concepts/ontologies. Additionally the concepts product and exception are completely missing 

whereas the concept goal is not included because of the above mentioned reason. Finally and 

contrarily the new ontology includes the concepts policy and request which are both not 

mentioned in the analyzed state of the art ontologies. An explanation for this might be that a 



request could be understood as a goal or postcondition whereas a policy is very general and 

governs an activity in several dimensions like location, time, resource, etc. 

 

To put the rule on test the execution planning ontology is examined additionally with a second 

process. The idea is to use the same approach as defined in chapter 4 and 5, but with a 

completely other process from another domain. For that reason a post office process is used to 

proof the former research work.  

First a main process is defined during design time which contains the activities Entering post, 

Waiting, Deal with Good, Paying and Leaving. Secondly the sub processes are defined which 

present the agile processes (according to Figure 6). The agile part which contains activities like 

Customer take ticket, Package is weighted or Pay package are composed during execution time. 

In the next few clauses, the post office process will first be explained shortly and afterwards it 

will be presented on a few examples which influencing parameters have been uncovered during 

the examination. 

In a first step, the customer enters a post office and draws a ticket. Afterwards the customer 

decides if a letter or a parcel is sent. Subsequently the priority of the parcel or letter needs to be 

defined: A as fast or B as slow delivery. After this is decided some other questions need be 

answered which are followed by different activities. At the end the customer  pays the selected 

service.  

The following table shows a small extract of relevant influencer concepts of the post office 

process: 

 

Activity Influencers Influencing Description 

Customer takes 

ticket 

Request The customer must have the proposition to 

send a letter or parcel. 

Information System: 

Ticket printer 

Before a ticket can be taken, it needs to be 

printed 

Actor: Customer  The person who does execute the process 

Time: Office hours The post office has to be open in order to 

hand in a letter or a package at the counter. 

Package is 

weighted  

Item: Package The package must be available, in order to be 

weighted 

Equipment: Scale In order to weight a package a scale is needed 

Actor: Post officer The person who executes the process 

Pay package Status: Package is 

weighted 

There are different prices for different 

weights. The different weights status are: 

slight, medium, heavy 

Invoice: Document The invoice is a paper which indicates the 

amount which needs to be paid by the actor. 

If the invoice is not paid, the activity can not 

be executed 

Money Money is needed in order to pay the invoice 

Policy A policy of the post which defines the prices. 
Table 4: Extract of relevant influencer concepts of the post office process 

The analysis of the post office process confirms the previous proposed ontology. The post office 

process is affected by most of the parameters which were identified in the matriculation process 

and therefore build the ontology. Additionally no other relevant influencers were identified. 

An important point is the fact that in every industry, context specific objects are needed: for 

instance the matriculation dossier in the matriculation process and the scale in the post office 

process. But all of these specific parameters can be covered by general parameters: e.g. the scale 

as equipment and the matriculation dossier as a document. The ontology tries to include only 



general concepts and no domain specific concepts in order to apply it on every kind of process 

independent of the domain. 

Summarized, the analysis between the different processes (the two matriculation processes and 

the post office process) and the existing state of the art ontologies shows no huge variations. 

Most influencers are covered by the developed ontology compared with the post office process 

whereas most of the analyzed state of the art concepts are included in a manner.  

8 Conclusion and Outlook 

As described in chapter 3, different approaches exist today in reference to process/activity 

ontologies. Some of the reviewed approaches have already a quite matured status but do 

unfortunately not distinguish between execution relevant concepts and non execution relevant 

concepts. Hence a final and fully defined approach for agile processes is currently still missing. 

The ontology which has been developed in this paper tries to close this gap on the basis of 

simple agile process examples. 

Both underlying research questions which are raised in chapter 1 have been answered. The 

question about which parameters are necessary to execute an agile process is described in the 

developed execution planning ontology (Figure 9) based on a practical process. The second 

research question, which is answered by the developed ontology in this paper, shows how 

influencers can be described and linked for a specific underlying process. In addition the 

approach describes how potential and important parameters of processes can be gathered. 

The presented process example does only consider a first proposition of execution relevant 

parameters. In addition presents Figure 4 an overview with additional potential parameters 

which might have an impact on an activity. Those parameters which are an accumulation of 

different research papers need to be investigated according to their impact on process activities. 

In addition the ontology which has been introduced in this paper needs to be tested based on 

other processes to confirm or bust the validity of the developed approach. The process of the 

post office in chapter 7 was only a first small practical comparison test for the developed 

ontology. One main question still needs to be answered about how the adaptability of this 

approach applies to a complex and huge process due to the fact that the examples which have 

been used are only small and not too complex examples. 

To run such agile processes in future an autonomic process execution algorithm, needs to be 

elaborated for an underling planning system which provides the ability to run such agile 

processes and has in addition the ability to decide which activities need to be executed in which 

sequence. The algorithm for such a system needs as well the capability to find the right path 

through the different activities due to the fact that not all parameters- or influencer values are 

known at the beginning of a process and the parameter- or influencer values might be a result of 

an activity output of another agile sub activity which first needs to be generated during the 

process execution. 
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