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Abstract:
Organizations of today are becoming ever more focused on their business processes. This has resulted in an increasing interest in business process patterns, which can be used in order to adopt best practices, or understand how to build computer systems supporting business processes. However, to fully exploit patterns, they need to be defined in a structured, and even formal way. This paper proposes to explore the state-oriented approach for defining and formalizing patterns for so called loosely-structured business processes. The result is a definition based on the notion of state-space, goal and valid movement towards the goal. The suggested approach is demonstrated by two examples of such processes: decision-making and lobbying, which show that the definition allows to abstract from details without loosing the essential nature of a particular loosely-structured business process. 
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1. Introduction

1.1 Motivation

One of the main ideas of conceptual modeling is abstraction from details that are of less importance for the practical task we want to solve with the help of modeling.  Abstraction from details helps us to discover similarities between two phenomena that look quite different at the first glance, and to find substantial differences between phenomena that look similar. 

To find similarities and differences is extremely important when choosing or developing an information system to support some business. Without building a business model on some level, it is very easy to choose a “wrong” system. We can illustrate such “dangers” with an example. Several years ago the Swedish parliament passed a new law that completely changed the state pensions system. A new authority was established to handle the  pensions, and a new IT system was purchased to support the work of this authority. When choosing the system, the new authority followed a simple association. They asked the question: “Who works with private pensions?”, and got the obvious answer: “Insurance companies!”. As the result, one of the most spread IT systems among insurance companies for pensions handling was purchased from a well-known vendor who promised to adjust it to the needs of the new authority. The system could never been adjusted to the authority’s needs because their business was not similar to the one of insurance companies. The business of the new authority was broking, not taking hand of pensions investments. The wrong association without any modeling lead to a two years late introduction of the new pensions system, and a lost of all money paid for the adjustment of the wrong system. 

1.2 Patterns as a way of discovering similarities

This paper is devoted to business process modeling. Most of the research and practice connected to business processes has one aim: to make business processes more cost-effective, which means reducing costs, time, increasing quality, etc. One of the proven approaches in this field is reengineering of the processes by using best practices, which can also include adoption of information systems used in these best practices.

Borrowing a best practice from another organization cannot be done literally. We always need to abstract from the details in order to introduce the best practice in a new environment. What is more, before trying to take over somebody else’s best practice, we need to be sure that we are borrowing from the process that has the same nature that the one we want to substitute with the best practice.

In this paper we suggest a possible solution for the problem of finding similarities and differences between business processes through modeling. As was pointed out in Section 1.1, modeling means abstracting from details; how many details and which ones depends on the purpose of modeling. If we want to build an information system that will support a particular business at a particular company or organization, we need to include many details in our model. If we want to understand the nature of business processes in general, we need to abstract from many details. As the result, we will get a meta-model of business processes that consists of general notions, like activity, goal, time, resource, etc.

When considering our task of finding similarities and differences between different business processes, the level of abstraction should be somewhat in between the two cases above. “Halfway” abstractions are often used in many practical fields under the name of patterns. There exists numerous definitions of the term pattern, see, for example, [Alexander 1977, Fowler, 1997]. We use this term in the most general way as defined in [Fowler, 1997]: “a pattern is an idea that has been useful in one practical context and will probably be useful in others”.  In the context of this paper, “useful” means being of help in establishing similarities between different business processes.

In order to fully exploit patterns, they need to be defined in a structured, and even formal way. The purpose of this paper is to propose an approach for defining and formalizing patterns for business processes in general and so-called loosely-structured business processes in particular. As loosely-structured, we consider business processes for which it is difficult to establish the order of activities/events. This term is introduced to differentiate this kind of processes, which are quite common in the office, from the production-like business processes, for which the sequence of events might be more or less predefined. Two examples of loosely-structured business processes are used for illustrations in the paper, decision-making, and lobbying (influencing decision of others). 

The similarity of two phenomena may concern the structure and/or behavior. For example, statement “the son resembles his farther” may concern physical resemblance, resemblance of behavior, or both. The similarity may concern general structure/behavior, or details. Statement “the son is like his father in every small detail, but on the whole, he is a completely different man” reflects the difference between two types of similarities. In this paper, we focus on patterns that express the similarity of business processes in general, leaving the similarity in details for the future work. 

For similarities in general, a pattern can be roughly defined as a “set of business processes” considered as similar from some practical point of view, more exactly as an extension of such set. To define “practically interesting” sets of business processes, we use the state-oriented approach to business process modeling as described in our previous work [Khomyakov & Bider, 2001]. In this approach, a business process is viewed not as sequence of activities or events, but as a trajectory in a specially constructed state space. The similarity of the state-spaces along with similarity of goals is used for defining business process patterns.

The paper is structured in the following way. In section 2, we present a part of the factual material on which our approach to defining patterns is based. In section 3, we present the state-oriented approach to business process modeling, and demonstrate how it can be used for formal definition of patterns. In section 4, we return to the examples from section 2, and show how they can be defined formally according to the proposals in section 3. Section 5 discusses related research works. In section 6, we summarize the results achieved, and draw plans for future research.

2. Examples of generalized processes

2.1 Sales/collection

The idea of generalized description of business processes is not new. It appeared in several research works [Denna et. al, 1995, Malone et al., 1999], but not always with explicit reference to the notion of pattern. For example, [Denna et. al., 1995] identifies three most important business processes for industrial organizations: acquisition/payment, conversion, and sales/collection. Each such process is described in a sequence of  activities, called business events in the terminology of [Denna et. al., 1995]. The events may be defined with more or less level of details. For example, the “sales/collection” process may be described as:

· Accept customer order

· Select, inspect, and package merchandise

· Ship merchandise

· Receive customer payment

The same process may be described in less details:

· Ship merchandise

· Receive payment

According to [Denna et. al., 1995], the sequence of events may differ from organization to organization, and from customer to customer. Therefore, the generalized sales/collection process cannot be defined as a prescribed sequence of events, but rather as a set of business objectives. The objectives of the sales/collection process can be defined as achieving the state of the business world in which the following two propositions are true: 

· The customer has the merchandise he ordered

· The organization received the payment agreed upon with the customer

We believe that such definition can give us a clue of how to define a generalized business process (i.e., a pattern) in a formal way. Before we proceed with this step we would like to discuss more examples from our own practice.

2.2 Decision making

Consider a situation with a decision-making body, e.g., a company board, or political organ, constantly making decisions prepared by some service department/organization, like the company’s stab, or administrative office. In such an organizational structure the decision-making process maybe described in a uniform way independently of what kind of decisions are made by a particular decision-making body.

A decision-making process starts when a resolution is to be adopted by the decision-making body. A decision-making process usually originates by some document. This document can arrive from the external world, e.g., a motion from a political party, information on a new regulation passed by a parliament, etc. Alternatively, it can be produced internally, e.g., a record from the previous meeting. This document may be considered as an “order” for a decision-making. 

Before the decision-making body can pass a resolution, all relevant basic information should be gathered, and assessed. Assessment results in a proposal for a resolution prepared by the service organization. The basis for decision-making may be considered as a collection of ground documents, e.g., documents containing external or internal opinions on the matter, calculations, laws and other regulations that should be taken into consideration, etc. At the start of the decision-making process, some of these other documents exist e.g., laws and regulations, others, e.g., internal or external opinions, are compiled during the process. 

Based on the above, the decision-making process may be roughly represented in following steps: defining which ground documents are needed for a particular decision-making, acquiring each ground document, assessing ground documents, preparing proposal, passing resolution. In a particular case, the process may be much more complicated, e.g. the decision-making body decides that more ground information is needed, and it returns the proposal back to the service organization, etc.

The procedures of acquiring ground documents depend on the type of ground document in question. If it is an existing regulation, it should be found in an appropriate store (a bookshelf, a database, etc.). If it is an internal opinion on the matter, the task of writing the ground document should be assigned to an appropriate member of staff of the service organization, e.g. a lawyer. If it is an external opinion from some interested party, it should be requested from this party, etc.

The objectives of the generalized decision-making process may be described exactly in the same way as we did for the generalized sales/collection process in section 2.1. Namely, achieving the state of the business world in which the following two propositions are true:

· All ground documents are defined, collected, and assessed

· The proposal is prepared and passed by a decision-making body

2.3 Lobbying – influencing decisions of others

Lobbying is an effective method of guarding rights and interests of a group in a democratic society. A lobbying process may be initiated when information has been received about a new decision planned, or already taken, in the external world. The decision might affect the interests of the group’s members positively, or negatively, thus the interest group will oppose to or support the initiative.

First of all, the decision that the interest group wants to influence should be analyzed from several perspectives, for example: 

· Level of decision: international, national, municipality, company

· Type of decision-making organ

· The area to which the decision in question is related: economy, democratic rights, etc.

· The status of the decision-making: planned, under discussion, made, implemented, etc.

After that, the main course of action, e.g., to promote the decision, to oppose it, or to find a compromise, could be decided on. It is impossible to choose a main course of action without completing the consequence analysis. The proposed or taken decision should be analyzed from the point of how it would affect the members of the interest group. A number of parameters should be chosen for this end. These parameters depend on the nature of the group. It may be: standard of living, wages, taxation, etc. For each parameter an evaluation should be made of how this parameter will be affected by the decision: whether its value would go up or done, and if possible, how much. The evaluation should be supported by past experience, theoretical doctrines, etc. This kind of information can be very useful when trying to influence the decision in the chosen direction, create a public opinion, etc.

When the main course of actions is chosen, e.g., to oppose the decision, support from the group’s members should be investigated and secured. An opinion poll might help for this end.

After that, a strategy and tactics could be designed. The strategy prescribes what channels to use when influencing the decision-maker(s), and in what order. The tactics is about how to use each channel. 

The channels for influence are chosen according to the type of the decision-making organ. Roughly, all channels to the decision-maker(s) can be divided into two groups: direct channels and indirect channels. As a direct channel, we consider a person, or a group connected to the organization that is participating in the decision-making, e.g., a member of the parliament, a high-level employee of the local authority, etc. By communicating with such a person in a chosen way (tactics), the group may affect the decision directly. Examples of tactics for direct channels are: inform about consequences (pretty neutral), ensure support, threaten, or search a compromise.

Indirect channels should lead to organizations that are not taking the decision, but have some influence on the decision-maker(s). The most important indirect channels are the ones that lead to mass media, e.g., daily press, weekly magazines, TV, and radio programs, etc. Examples of tactics for mass media channels: inform wide public about the decision, initiate a debate, build up public opinion, and provoke the decision maker(s) to answer difficult questions.

Other indirect channels may lead to local, national, or international authorities that have some power to stop or promote the decision. Examples of tactics for such channels are: inform about the decision and its consequences, get support, and pursue to take actions.

Following the chosen for a given channel tactics means completing one or more acts of communication with the person(s) who represent this channel. Communication may be oral, e.g., meeting, press conference, phone conversation, etc., or written, e.g., fax, mail, email, etc. After all communication activities via the channel have been completed, the result achieved should be understood: whether the tactical goal has been reached or not. By constant evaluation of the results, the overall strategy may be revised, new channels may be tried, or the already chosen tactics may be changed for some of the channels.

During the communication through the channels a lot of messages would be sent and received. It is important to keep track of such messages, and have operational procedures in place for reviewing them. This can help when writing the answers, revising the strategy, etc. If the bookkeeping works properly, the documents can also be reused, i.e., a document prepared for communication via one channel may be resent via other channels.

The generalized lobbying process is more complicated than the previous two, however we can still define the objectives of it by a number of proposition on the state of the world we want to achieve:

· The decision is classified according to the type of decision-making organ.

· Consequences are calculated according to the set of parameters that represents the interests of the group. Consequence analysis is supported by arguments based on past experience, doctrines, etc.

· The chosen main course of actions is based on the results of consequence analysis.

· The support of majority of the group members has been acquired.

· The channels for influence were chosen according to the type of the decision-making organ.

· The tactics for each channel corresponds to the channel’s nature.

· The massages sent through each channel correspond to the tactics chosen for the channel, the nature of the channel, arguments gathered during the consequence analysis, and information received back through this channel (or maybe other channels)

3. State-oriented approach to defining patterns

3.1 Four views on business process dynamics

According to the most general definition of a business process, see for example [Hammer et. al., 1994], a business process is a set of partially ordered activities aimed at reaching a well-defined goal. Some examples of goals were presented in the previous section.

Each process engages a number of participants, which can be roughly divided into two categories: passive participants, and active participants. Passive participants are those participants that are consumed, produced or changed during the execution of activities, for example, a document being written, a car being assembled, a patient being treated in the hospital, an organization being reorganized. Active participants, or agents, are those participants that perform actions aimed at the passive participants.

A business process is a complex phenomenon, and there are different methods of representing the process. The following views on the process development are the most common:

1. Input/output flow. The focus is on passive participants that are being consumed, produced, or changed by the activities. A typical notation to represent this kind of flow is IDEF0 [Fips, 1993].

2. Workflow. The focus is on order of activities in time. Typical notations to represents this kind of flow are IDEF3 process flow diagrams [Meyer et. al., 1995], Petri nets [Aalst et. al., 2000], Activity diagrams of UML [Rumbaugh et. al., 1999].

3. Agent-related workflow. The focus is on order in which the agents get and perform their part of work. To the time dimension of the workflow, an agent dimension is added so that we can view how the job is handed from one agent to another. A typical notation to represent this kind of flow is Role-Activity Diagrams [Ould, 1995].

4. State flow. Each activity produces changes in the part of the real world that embraces the given process instance. Some changes may concern the state of passive participants, e.g., their form, shape, or physical location. Other changes may concern the state of active participants, e.g. a state of the mind of a human agent trying to find a solution for a complex problem. The focus of the state flow view is on changes produced in the part of the world that embraces the given process instance. The most typical diagrammatic representation for state flow is the state-transition diagrams.
Consider which of these views is the most appropriate for our task, i.e. for representing patterns of general structure/behavior. The main criterion here is a possibility to compare different business processes that may not look alike at the first glance. 

The first three methods are based on the notion of activity, i.e., on how the things are being done. This is especially true for the first view (input/output flow), because it requires description of activities to the precision of what is consumed, produced or changed by each activity. This makes it difficult to compare the processes taking place in different organizations if they choose different means for achieving their business objectives.

The second view (workflow) is based on the idea of ordering activities in time. According to [Denna et. al., 1995], even for the generalized sales/collection process, (which is relatively well structured) this view is not quite appropriate as the sequence of activities in one organization may be reversed to what is used in another organization. As far as loosely-structured processes are concerned, which are of the main interest for us, a sequence of activities for such processes is difficult, or sometimes impossible to establish at all.

The agent-related workflow suits the task even less than the workflow view as it does not allow to compare, for example, a sales/collection process in a one-man company with the same process in a large organization. In the first case, all activities are executed by one “universal” agent, whereas in the second case, different activities might be executed by different “specialized” agents.

The above deliberation leaves us with the only potentially useful for our task view, and this is the state flow. This statement should be taken with two reservations. First, it concerns only the task of defining patterns of general structure/behavior. For the task of defining patterns to express similarity in details (structural as well as behavioral), the other views might be quite acceptable, and they may suit this task even better than the state-oriented view. Second, it applies only in the case we want to cover patterns for loosely-structured processes. If we are interested only in production-like processes, other views may suit the task as well as the state-oriented view (or even better).

3.2 State-oriented view in more details

Formalization of the state-oriented view on business processes requires construction of a state space for each business process type. We consider the state space as being multidimensional, where to each dimension, a (partially) ordered set is assigned to represent values of some important parameter of the business process. Each point in the state space represents a possible result of the development of the process in time. A trajectory (curve) in the state space represents a possible development of the process instance in time. 

An example of a state space constructed for the sales/collection process taken from our previous work [Khomyakov & Bider., 2001] is presented in Fig. 1. Let us analyze the most important characteristics of this space. We have two dimensions for each product being sold: ordered and delivered. The number of such pairs of dimensions can be considered as variable, or as equal to the size of the company’s assortment. Denote the product dimensions as X1,…, Xn (ordered) and Y1,…, Yn (delivered). Additionally we have two dimensions that concern payment; invoiced and paid; denote them as Zin, and Zpa.

Having introduced the above dimensions, we can represent a sales/collection process as a point moving in the state space we just defined. The operational goal of this process may be express as reaching the surface in the state space defined by the equations:

 x1 = y1,…, xn = yn, zin = k1x1 + … + knxn,  zpa = zin, where k1, …, kn represent prices of the products ordered.

[image: image1.png]&

N

Deal category: travel

S0331651

b1
Deal #

SRS
tooooz

USTOMER

Company Reference:Ive  Jobimanager
Name: Travelshap Firstnane: Tvar
T2l 308__-5809090_ Lastname :petersson
Pos_articler arcicle name Grdered_oeliv T
CseosoGR  suitcase Goxeo green s 5[ 10s00.00
T CBAUS0BL  Compter bag 4030 black 20 20| eoooioo
3
H
mark Way of gel. weight
oisc, %
Totai 16800.00
Notes “Closed dealse Payment in 15 days | Freight
F2
“events- Planse VATCy/m)y  25.00 % | Tax 4200.00
Inyot ced
Pata To pay  21000.00

GO=E="





Fig.1 State space of the sales/collection process from [Khomyakov et. al., 2001].

After defining the state space and the goal, we can classify the movements along the various axes. Moving along X-axes normally means the customer changes his order. Moving along Y-axes forward means delivery. Moving along Y-axes backward means return. Moving along Zin-axes forward means invoicing. Moving along Zin-axes backward means crediting. Moving along Zpa-axes forward means receiving payment. Moving along Zpa-axes backward means paying back (for example after return).

Classification of the movements gives us the possibility to compare activities in different sales/collection processes independently how they are called and how they are done. We just need to understand in which direction each activity moves the position of the process in the state space.

3.3 Pattern definition

Based on the discussion in Section 3.2, we can define an operational procedure for comparing business processes. Two business processes are considered as similar if:

5. Their state spaces have a similar topology. It means that there is a mapping m from one state space into another that possesses some kind of “morphism”. The strong similarity requires isomorphism, but other types of mappings could be considered as well. 

6. They have similar goals. Goals are defined as surfaces in the state space. Similarity of goals means that the goal of the second process can be obtained via mapping the goal of the first process by applying mapping m defined above.  

7. They have the same kind of valid movements in the state space towards the goal. Again, it means that valid movements of the second process can be obtained by applying mapping m to the valid movements of the first process.

As was mentioned in section 1.2, we consider patterns as means for defining practically interesting sets of business processes. We believe that for this end, a pattern can be defined as a triad 

P=<p-state-state, p-goal, p-movements>

complemented with properties of a mapping function m (e.g. isomorphism) that can be used for comparing the state-space of a particular business process with the one of the pattern. A business process is considered belonging to pattern P if there is a mapping m that satisfies the properties defined by the pattern, and maps this process’s state space, goal and set of valid movements into p-state-state, p-goal, p-movements respectively.

The above definition is more conceptual than formal. To make it formal, we need to understand what kinds of state spaces can be useful for representing business processes, and what kind of properties the mapping functions should possess. However, even now, this definition can be used as a leading thread when comparing the state pictures of the type represented on Fig.1. We use such pictures in our analysis practice to present a business process model to non-technical participants of the business process. 

4. Constructing patterns

If we accept the definition of business process patterns suggested in Section 3.3, the construction of a pattern can be done in the following manner. We take a typical business process, and first of all, construct a state space suitable for represent the development of this process in time. Then, we define the process’s goal as a surface in the state space. And lastly we list all possible movements towards the goal.

In section 3.2, we already have shown how a formal pattern for the generalized sales/collection process can be defined. In this section, we will demonstrate how this job can be done for two other generalized business processes discussed in Section 2.

4.1 Constructing a pattern for decision-making process

We start with a picture of the state space on Fig. 2 borrowed from our previous work [Andersson et al., 2001]. Part of the state space for the decision-making process concerns ground documents. As there potentially can be any number of such documents, we need to consider the state space as having a variable number of dimensions.

Introduce for each ground document two dimensions Xi and Yi, where Xi shows the progress of obtaining the document, Yi shows the level of acceptance of the document. Both dimensions have a finite number of values. For Xi, the values can be defined in general way as:

· Suggested – a suggestion has been made to include the document into the grounds (equivalent to zero)

· Approved – the document is included in the ground

· Requested - somebody was assigned to prepare a document, or a request to an external organization has been sent

· Obtained – the document has been prepared, received, or taken from a store, e.g. downloaded

· Evaluated – the document has been assessed by the person(s) who is (are) assigned to prepare a proposal.
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Fig.2. The state of the decision- making process 

The axes Yi shows the value of acceptance of the ground document after evaluation. The following list of value would be enough for the first approximation:

· Not accepted – the document has not been received yet or it’s contents is totally unsatisfactory

· Partially accepted – some parts of the document are missing, i.e. appendixes, etc.

· Accepted – the document obtained has everything as expected

Besides the axes that concern ground documents, we need an axis that concern the document which represents the decision itself, denote is as Z. For the first approximation, three values of Z is enough to represent the status of the decision:

· Requested – decision has been ordered

· Proposed – a proposal has been written

· Passed – a decision has been made

Using the state space as defined above, the goal of the decision-making process can be represented by the following equations:

xi = Evaluated, yi = Accepted, for i = 1, …,n; z= Passed.

Movements in the decision-making process can be quite complicated. For example, return for revision (after the decision body meeting) may result in moving to the position where z = Requested (return from z = Proposed), and a new set of ground document dimensions Xj, Yj, added with the values assigned to xj = Approved, yj = Not accepted.  The meaning of such movement can be “We want to hear the opinion of Mr. Watson”. We don’t have enough space here to discuss all movements in the decision-making process, and we leave this exercise to the reader.

4.1 Constructing a pattern for lobbying process 

The lobbying process is even more complicated than the decision-making, and we will touch only one part of it, i.e. the working with indirect channels, or more precise, working with mass media. The relevant part of the state space is represented on fig. 3.
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Fig.3. The state of working with mass media, which is a part

 of the lobbying process.

When working with mass media, three dimensions can be introduced, where Xi shows the objective of communicating via the given media (tactics), Yi shows the status of the work with the media (status), and Zi shows the result of working with the media (result).

For Xi, i.e. the tactics, the list of values can be defined as follows:

· Inform – inform the wide public about the decision

· Initiate debate – initiate a public debate about the decision 


· Built up public opinion – create support from the public opinion 

· Provoke – provoke the decision maker(s) to answer difficult questions

For Yi, the status of working with media, the list of values can be defined as follows:

· Planned – the working with a media is planned

· Started – the working with a media has started

· Finished – the working with a media is finished

For Zi, which shows the result of the tactics, the list of values can be defined as follows:

· Unknown – the job of influence via the channel has not been finished yet
· Partly succeeded – the chosen tactics has partly succeeded
· Succeeded in full - the chosen tactics has succeeded in full
· Failed - the chosen tactics has failed
Some examples of movements in this part of the state space are as follows:

· A positive movement of implementing tactics over i-th channel is going along Yi-axis from Planned via Started to Finished, and along Zi-axis from Unknown via Partially succeeded to Succeeded in full. 

· When the work with some tactics over the i-th channel is finished, i.e., yi = Finished, a new tactics can be used via the same media. The change in tactics movement can be described as: a new value assigned to Xi , the movement from yi=Finished to yi =Planned along Y-axis, and  return to zi  = Unknown along Zi–axis.
5. Related research

Patterns for industrial use were originally introduced by Christopher Alexander who constructed a library of architectural patterns [Alexander 1977]. The concept of pattern became very popular in software engineering with the publication of the Design Patterns book [Gamma et. al., 1995]. The book systematically catalogued 23 design patterns for object-oriented system development. The software design patterns provide independence from implementation technology, and from the application domain in which the system should work. 

In [Alexander 1977, Gamma et. al., 1995], the concept of pattern was introduced for design purposes, i.e. for synthesis. In [Fowler, 1997], the concept of pattern is used for both synthesis and analysis. Our patterns are similar to the analysis patterns from [Fowler, 1997]; they are meant to serve as a leading thread of what to look for in an undifferentiated business world that we are trying to understand. Most of the analysis patterns presented in [Fowler, 1997] are defined as static structures that describe various business situations. In this work, we concentrate solely on patterns of dynamic behaviour (processes).

There is a growing body of literature on organizational and process patterns that concern software development, see, for example, [Ambler, 1998, Coplien et. al., 2001]. An organizational pattern describes a proven, successful approach to organizing and managing people involved in the software development process [Coplien et. al., 2001]. A process pattern describes a proven, successful approach to defining a series of actions that need to be completed in order to produce a software system [Ambler 1998]. Just as there are process patterns, there are also process antipatterns. A process antipattern is a process pattern that has shown to be ineffective and/or detrimental. 

We have not tested our approach to defining patterns in the domain of software development processes. The work referred above could serve us as a factual material for such test that is planned for the future.

A formal approach to defining patterns for business processes is presented in [Aalst et al. 2000]. This work is based on the workflow view on business processes. The patterns in [Aalst et al. 2000] define various ways of ordering activities in workflow, e.g., task sequencing, split parallelism, join synchronization, and iteration. This approach is definitely useful for establishing similarities of the business processes in details. It also might be quite useful for establishing similarities in general for production-like processes. However, we doubt that it is appropriate for establishing similarities in general for loosely-structured processes, which are of the main interest for us.

A very useful practical methodology for defining business process patterns is presented in [Malone et al., 1999]. A process pattern is defined as a number of abstract activities of the type discussed in section 2.1. The general pattern is then specialized (synthesis) by specializing each of the abstract activities and establishing a particular order in the flow. A large collection of general and specialized patterns has been built based on this approach, and it is in use for process improvement purposes  (analysis and synthesis). 

The approach in [Malone et al., 1999] requires to distinguish some abstract activities before creating a pattern. In our analysis practice, we often had situations when the nature of activities was not clear in the beginning, and we needed to start with defining state-space and goals first (see, for example, lobbying process in section 2.3). Our valid movements in state space are similar to the abstract activities from [Malone et al., 1999]. However, they differ from the latter in two respects. In one respect, our movements are more abstract as they refer only to the changes in the constructed state-space, not to what happens in the real world. In another respect, they are more concrete as they are tied to concrete movements in the state space. 

6. Conclusion
With this work, we made only the first step to formal definition of patterns for loosely-structured business processes. The definition is based on the notions of state-space, goal (as a surface in the state space), and valid movements towards the goal. The suggested approach allows to abstract from the most of the details, without loosing the essential nature of a particular business process. We believe that the suggested approach can be useful for the task of identifying the nature business processes in order to understand wherefrom one can adopt best practices, or computer support systems.

In this work, we concentrated on patterns for analysis. However, patterns for analysis are only half-useful if we cannot add to them solutions for synthesis. Two type of synthesis can be considered for business processes: process (re)engineering, and building computer support systems.

As far as process reengineering is concerned, synthesis (specialization in terms of [Malone et al., 1999]) from the state-oriented pattern can be done in two directions:

· Specializing valid movement by adding an operational procedure of what should be done in the real world to move the process from one state to another. This corresponds to the external action of activity, discussed in [Bider, 1997, Andersson et al., 2002].

· Establishing constrains on the permissible trajectories of the process in state space, i.e. introducing some order in activities. This can be done by rules of dynamic planning discussed in [Bider, 1997, Khomyakov & Bider, 2000].

As far as building support systems is concerned, right now, we do not have any formal rules for synthesis, but we believe that the state-oriented patterns could be quite useful for this end as well. Our feeling is based on the success of the mathematical system theory and theory of control that gave a practical methodology for building controlling devices for physical processes. 

Physical processes can be described by differential equations, continues dynamics [Kalman et. al., 1969], or a mixture of differential equations with jumps, hybrid dynamics [Schaft et. al, 2000]. A set of equations used to describe a physical process defines all possible trajectories of the process in state space, and it is independent from the nature of the physical process, e.g., electricity or mechanics. Such equations can be considered as a pattern for physical processes.

As equations are independent from the physical nature of the process, the controlling device built for a process that should satisfy the given set of equations may have some universal nature. It can be successfully used for controlling mechanics, and electricity. We believe that the same effect can be achieved for business processes by using state oriented approach to pattern definition. To prove (or disprove) this hypothesis will require a lot of additional research.

References

[Aalst et. al., 2000] van der Aalst W.M.P., Barros A.P., ter Hofstede A.H.M., and Kiepuszewski B.: Workflow Patterns, Technical report WP47, BETA Research Institute, available at: http://tmitwww.tm.tue.nl/research/patterns (2000) 

[Alexander, 1977] Alexander C., A Pattern Language, NY Oxford University Press (1977)

[Ambler, 1998] Ambler S.W.: Process Patterns: Building Large-Scale Systems Using Object Technology, New York: SIGS Books/Cambridge University Press (1998)

[Andersson et. al., 2002] Andersson, T., Andersson-Ceder, A., and Bider, I. State Flow as a Way of Analyzing Business Processes – Case Studies. Logistics Information Management, MSB University Press. Volume 15, No 1, pp.34-45 (2002).

[Bider, 1997]. Bider I. Developing Tool Support for Process Oriented Management. Data Base Management. 26-01-30, Auerbach (1997).

[Coplien, 2000] Coplien J., Berczuk S., Cunningham W., Kaul U., Hanes Perry B., Devas M.,and  Harrison N. (eds.): Organizational Patterns, http://www.bell-lab.com/cgi-user/OrgPatterns/OrgPatterns?FrontPage, 2000-01-20

[Denna et. al., 1995] Denna, E.L., Perry, L.T, and Jasperson, J. Reengineering and REAL Business Process Modeling. In: Grover V., and Kettinger, W.J. Business Process change: Concepts, Methods and Technologies, Idea Group Publishing (1995)

[Fips, 1993] Integration Definition for Function Modelling (IDEF0), Draft Federal Information Processing Standards Publication 183 (Fips 183), available at: http://www.idef.com/Downloads/pdf/idef0.pdf (1993)

[Fowler, 1997] Fowler M.: Analysis Patterns: Reusable Object Models, Addison-Wesley (1997)

[Gamma et. al., 1995] Gamma E., Helm R., Johnson R., and Vlissides J.: Design Patterns: Elements of Reuseable Object Oriented Software (1995)

[Hammer et. al., 1994] Hammer, M., and Champy, J., Reengineering the Corporation – A Manifesto for Business Revolution, Nicholas Brealey Publishing, London (1994).

[Kalman et.al., 1969] Kalman R.E., Falb P.L., and Arbib, M.A. Topics in Mathematical System Theory. McGraw-Hill (1969).

[Khomyakov & Bider, 2000] Khomyakov, M., and Bider, I. Achieving Workflow Flexibility through Taming the Chaos. OOIS 2000 - 6th international conference on object oriented information systems, pp.85-92, Springer (2000)

[Malone et. al., 1999] Malone, T.W., Crowston K., Lee J., Pentland B., Dellarocas C., Wyner G., Quimby J., Osborn C.S., Bernstein A., Herman G., Klein M., and O´Donnell E.: Towards a handbook of organisational processes, Management Science 45(3), pp 425-443 (1999)

[Meyer et. al., 1995] Mayer R. J., Menzel C.P., Painter M.K., deWitte P.S., Blinn T., Perakath B.: IDEF3 Process Description Capture Method Report, Information Integration for Concurrent Engineering (IICE), Interim technical report (1995)

[Ould, 1995] Ould, M.A.: Business Processes- Modelling and Analysis for Reengineering and Improvement, Wiley, (1995)

 [Rumbaugh et. al., 1999] Rumbaugh, J., Jacobson, I., Booch, G.: The unified modeling language reference manual, Addison Wesley Longman Inc (1999)

[Schaft et. al., 2000] Schaft A. Van der, and Schumacher H. An introduction to Hybrid Dynamical Systems. Springer (2000)
PAGE  
1

