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Abstract

This report presents the background and results of the research project ”A process broker architecture for system integration”, which is a joint project between the Department of Computer and Systems Sciences, at Stockholm University/Royal Institute of Technology and Viewlocity/Visuera Integration AB. The purpose of the project has been to investigate process brokers, also called process managers or process automation systems, in particulary description techniques and methods for application and process integration, as well as implementation architechtures for process brokers. The academical results of the project has been six published papers in academic journals and conference preceedings. The papers contain design principles for application integration, experiences of case studies, process pattern methodologies for e-commerce, state of the art surveys, and comparisions of modelling languages. A tutorial in application integration has also been presented at the ER2000 Conference in Salt Lake City, and DSV and Viewlocity/Visuera have together carried out several presentations, e.g. at Swedish universities, at Georgia Tech and Georgia State University in Atlanta, USA, and at the CAiSE 2000 conference in Stockholm. Furthermore, several on-going licentiate thesis and finished master thesis has also been related to the project, and a course in application integration at DSV has started. During 2002, the students are going to design process models using Visuera´s software product in this course. For Viewlocity/Visuera the result in form of papers and co-operation has given support in the development of their software product Visuera Process Manager, the process description language used in the product, and the metodhology to analyse and design processes. 

DSV and Visuera are planning to continue the co-operation to support further development and enhancement of Visuera Process Manager. 

1. Introduction 

This paper presents the background and results of the research project “A process broker architecture for system integration”, hereafter refered to as the ”process broker project”. The project has been a joint project between Viewlocity
 (former Frontec AMT) and the Department of Computer and Systems Sciences (DSV), at the Royal Institute of Technology (KTH) and Stockholm University
. The project has been supported by NUTEK
 during 2½ years
. The project leader has been Benkt Wangler
, at DSV. 

The purpose of the Process Broker project has been to investigate Process Brokers, also called Process Managers or Process Automation Systems, in particulary description techniques and methods for application and process integration, as well as implementation architechtures for Process Brokers. 

The paper is organised as follows. The next chapter describes the need for application integration, i.e. the problems that the process brokers aim at handling. Chapter 3 describes technologies for handling application integration, especially the Message and Process Brokers, and chapter 4 describes the process modelling language, BML, used in the project. In chapter 5, the results, in form of published papers, reports, products and dissemination, is presented. The chapter contains a short popular presentation of every published paper in the project. Chapter 6, Future Research, describes planned future research cooperation areas between DSV and Visuera
. Finally, chapter 7, summarises the project.   

2. Backgrund – The need for application integration 

Organisations today have to cope with rapidly changing customer demands, stiffening competition and innovation in production as well as information technology. Those organisations that can act swiftly in this dynamic environment will have a major advantage over their competitors. Traditionally, organisations have been functionally divided, i.e. companies have been separated into departments such as marketing, production, and service. However, the functional organisation has been shown to have a number of weaknesses. In particular, it requires a huge administration to handle issues crossing functional borders, and considerable resources are allocated to tasks that do not create value. In order to overcome the problems of a functional organisation, companies have been concentrating on business processes, i. e. the set of related activities that create value for the customers. These processes cross the functional borders of an organisation and sometimes even reach the borders of other organisations [5, 20, 26]. 

A focus on business processes puts the customer in the centre, and when customers demand novel products or services, the organisation can meet the requirements by adjusting its business processes accordingly. In order to handle frequent adjustments, the organisation needs flexible and integrated applications. However, in most organisations the applications have been built around the different departments or functions, i.e. marketing has built up its own IT-system with specially designed marketing applications, while production has another IT-system, containing other kinds of applications, and so on. The result has been a “stovepipe” like relationship between the function and the applications, where every function in the company is supported by its own applications, which do not communicate well across the functions in the organisation, see Fig.1.
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Fig. 1. The traditional function oriented structure, to the left, with the “stovepipe” like relation between business functions and IT systems. To the right the process oriented organisation, which requires an integration of the IT systems.

A solution to this “stovepipe problem” may be Enterprise Software Packages, for example SAP R/3 and Baan ERP, which offer an integrated IT environment to support business processes across the functional divisions in an organisation by applying a central database to connect the different applications of the package. Still, the packages may only solve a part of the problem, as there is also a need to integrate the Enterprise Software Packages with the different legacy systems in the organisation, and to take the business process integration beyond the borders of the organisation to better collaborate with customers and other business partners [17].

As a response to this need, a new breed of middleware technology has appeared, Enterprise Application Integration (EAI), which aims at integrating individual applications into a seamless whole, enabling business processes and data to speak to one another across applications, see Fig. 1. EAI makes it possible to connect Enterprise Software Packages to legacy systems and to create extended supply chains involving applications of customers, partners, and suppliers, for example through the Web. EAI also makes it possible to adopt new applications in a flexible way and thereby makes it possible to quickly create new products and services or change the existing ones. Examples of EAI technologies are Distributed Objects, e.g. Corba and DCOM, XML, Message Brokers and Process Brokers, also called Process Management Systems or Process Automation Systems [17].

3. Solutions for application integration

Integration of applications can be supported by many different architectures. One architecture for integrating applications is the point-to-point solution where every application is directly connected to every other application, see Fig. 2. This solution could work for a small number of applications, but as the number of applications increases, the number of connections quickly becomes overwhelming. 

The Message Broker architecture reduces this complexity, see Fig. 2. The main idea is to reduce the number of interfaces by introducing a central Message Broker and thereby make it easier to support the interfaces. If one of the applications changes format, only one connection has to be changed: the one to the message broker, that has tools to facilitate the format conversions [17, 27]. 
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Fig. 2. The point-to-point strategy to integrate applications, to the left. In the middle the Message Broker architecture, which reduces the number of interfaces. To the right the Process Broker, which collects all process logic in the Broker.

The Process Broker, see Fig. 2, is an extension of the Message Broker. In addition to handling format conversions, the Process Broker also encapsulates the process logic for connecting applications. When all process logic resides in one place, it becomes possible to study, analyse, design, simulate, execute and change the processes using a graphical interface [4, 13, 17, 26]. The designer can use the process broker to co-ordinate This visualisation reduces the complexity and enables different categories of people to take part in the process design.

Managing business processes by means of process brokers provides a number of advantages:

· complex integration problems and business processes can be visualised 

· the same visualisation can be used for analysis, design, and operation (execution)

· business processes can be abstracted into distinct layers

· new network-based products and services can easily be created and changed

· new actors and systems can easily be integrated into existing processes

· business logic can rapidly be added to a process

· messages can easily be converted and routered to a target system

· processes can be monitored, measured and optimised.

A technology related to the Business Process Broker is the Workflow Management System. The first generation of Workflow systems, during the 80’s and the early 90’s, was supporting communication between people, concentrating on document routing. Many systems involved repetitive processes with simple task coordination, such as routing a travel request or an insurance claim. The next generation of Workflow technologies put the business processes in focus. By also involving automatic actors, the automation of the processes could be facilitated further. [Makey 1996] The next step for the Workflow systems should be to implement enterprise wide workflow solutions and provide tools for managing the processes themselves. This process management includes, [Georgakopoulos 1995]:

· Process modeling: requires models and methodologies to capture processes

· Process reengineering: requires methodologies for evaluating and optimizing processes

· Process implementation and automation: requires methodologies and technology for using IT systems and human performers to implement, execute, monitor, and control tasks and processes

The Process Brokers can be seen as this next step to process management, by providing modeling and simulating opportunities, but the Business Process Broker also enabling quick changes of the business processes because of the flexible way of handling application integration.

The Process Broker technology gives rise to new challenges for industry as well as research. The technology requires some kind of graphical model language to describe the business processes, a subject of ongoing research [Schäl 1996]. It is also necessary to work out methods to describe the business processes with these languages. 

4. BML – a process modelling language for application integration

To visualise the application integration processes there is a need for a process description language. The language used in Visuera Process Manager is BML (Business Model Language), developed by [Wåhlander et al]. The language has similarities to SDL (Specification and Description Language) [3], but is more adapted to application integration. BML is a communication oriented process language which means that it focuses on describing interactions between systems through the sending and receiving of messages. This makes the language suitable for application integration and Process Brokers. Another important advantage of BML is that the language can be used for business specification and design as well as in the execution of systems. This means that the same language can be used in different phases of a system’s life cycle: in feasibility analysis, in requirement specification, in the design and implementation phases, and even in the operation phase. This enables different categories of stakeholders to use the same language for different purposes. The language can also be used directly as an implementation language and to some extent replace ordinary programming languages. Further advantages of using BML are that it is possible to describe and partition the interaction and interfaces between processes that work concurrently. Concurrency is common in application integration, e.g. when several applications are to be updated in parallel. The possibility of partitioning in BML reduces the complexity of handling large systems, through creating manageable and understandable parts with limited dependencies. 

BML can be used to describe the structure as well as the behaviour of a system by using two kinds of graphical diagrams. The structure of the system is visualised by a static diagram, see Fig. 3, which describes the processes in a static mode. The static diagram describes the messages sent between the processes and between the processes and the environment, i. e. the external applications and people. The dynamic behaviour of a system is described by using process diagrams, which visualise the control flow of the processes, i.e. in which order the messages shall be sent and received, see Fig. 4.
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Fig. 3. The static diagram in BML visualises the structure of the processes in a system.
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Fig. 4. The process diagram in BML visualises the order in which the messages shall be

sent and received in a process. Note that the figure only shows the beginning of process b.
For each process diagram there is a number of process instances. A process diagram can be seen as a template for the process instances, which are created during runtime, see Fig. 5. The process instances are executed independently of each other, but can communicate by sending and receiving messages asynchronously. Each instance has an input queue, see Fig. 5 (bottom, left), where received messages are stored. A process instance can either be waiting in a stable state (represented by a circle in BML) or perform a transition from one state to another. A transition is initiated when a message in the input queue is chosen and consumed.

Following the example in Fig. 5 (bottom), the process instance b:1 starts in a Start State (circle without a name). Only the message m1 can initiate a transition. The message m1 is first in the queue and is therefore consumed, and the process instance performs a transition to the state Wait for Event 1. During the transition a message m3 is sent to Application B. Thereafter the message m9 is first in the queue. Since only message m5 can initiate a further transition from Wait for Event 1, the message m9 is discarded or put back at the end of the queue (depending on the implementation). The next message in the queue is then m5, which can initiate a transition from Wait for Event 1 to some other Wait for Event state (not specified in the example). During the transition, data can be manipulated, decisions can be made, new process instances can be created and messages can be sent to other process instances or to the process instance itself.
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Fig. 5. The process diagram and its associated data model at the top. At the bottom the process instances with the input queues and the associated data instances.
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Fig. 6. Symbols used in BML.

The main BML symbols are the following, see also Fig. 6:

Wait for Event, Start State. The process instance is waiting in the Wait for Event state until a message is received or a timer has expired. A Wait for Event symbol without a name is the Start State.

End. Describes the end of the flow of the process instance. 

Receive Message. Describes the consumption of a message from the input queue.

Send Message. Describes the sending of a message.

Automated Business Activity. Describes operations that will be performed on the data instance.

Automated Business Decision. The control flow is dynamically changed depending on different business rules.

Start Timer, Expire Timer. In application integration, the notion of time is important and timers occur frequently to obtain delays. When a timer is started it will be provided with a timeout value. The start is represented by an hourglass “full of time”, and the timeout by an hourglass “out of time”.

Application, Human actor. Both are symbols of external actors. 

An important component of BML is the data model. There is one data model associated to each process diagram, see Fig. 5 (top, right). The data model describes the structure, type and meaning for the data in the Receive and Send Messages. It can be seen as the template or meta data for the data instances, which are instantiated with actual values during execution. There is one data instance connected to every process instance, see Fig. 5 (bottom, right). 

Following the example in Fig. 5 (bottom, right) the message m1 contains the values: 007-007007, Sherlock Holmes and Baker Street. When message m1 is received the data fields for message m2 are immediately updated with the values 007-007007 and Sherlock Holmes. Note that before values can be put in a Send Message it has to be received from a Receive Message in the process. The data fields in message m5 are updated when m5 is received. 

It is also possible to make calculations based on data from a Receive Message and thereby create so called “derived data”, which is then used as data in a Send Message.

5. The result of the process broker project

The academical results of the project has been six published papers in academic journals and conference preceedings. The papers contain design principles for application integration, experiences of case studies, process pattern methodologies for e-commerce, state of the art surveys, and comparisions of modelling languages. A tutorial in application integration has also been presented at the ER2000 Conference in Salt Lake City. Futhermore, several on-going licentiate thesis and finished master thesis has also been related to the project, and a new course in application integration at DSV has started. During 2002, the students are going to design process models using Visuera Process Manager in this course.

For Visuera the result in form of papers and co-operation has given support in the development of their software product Visuera Process Manager, the process description language used in the product, and the metodhology to analyse and design processes. The co-operation with the SYSLAB group during the case studies has resulted in much improved products and methodologies. 

Together the SYSLAB group and the team behind Visuera have carried out several presentations, e.g. at Swedish universities, at Georgia Tech and Georgia State University in Atlanta, USA, and at the CAiSE 2000 conference in Stockholm. 

5.1 Papers, thesis and technical reports

Published papers:

Johannesson P., Perjons E.: Design principles for process modelling languages in enterprise application integration, Information System 26, p 165-184 (2001)

Enterprise Application Integration (EAI) technologies require an adequate methodological support so that well-structured and easily understandable models can be constructed. In the paper, such a methodological support is proposed by introducing principles for the design, validation and presentation of process models and associated data models. By applying these principles, we obtain different views of the models, and thereby facilitate the use of common models for different stakeholders, e. g. business managers, designers and operators.

Johannesson P., Perjons E.: Design principles for application integration, In: 12th Conference on Advanced Information Systems Engineering (CAiSE2000), Springer LNCS (2000)

The paper present design principles for application integration.. The principles are divided into two groups. The first group consists of guidelines that obtain different views of the models and thereby facilitate for different stakeholders, e. g. business managers, designers and operators, to use common models and process languages. The second group of principles consists of guidelines to check the completeness of the process models. The paper also presents a process description language, BML (Business Model Language).

Jayaweera P., Johannesson P., and Wohed P.: From Business Model to Process Patterns in e-commerce, In: 6th Int. Workshop on the Language-Action Perspective on Communication Modeling, Montreal, Canada (2001)

The basic notions in e-commerce are communicative, institutional, and deontic notions such as obligation, responsibility, and trust. The Language Action approach, therefore, seems to be a most promising framework for designing e-commerce systems. However, the penetration of the Language Action approach in industrial practice is still limited. The paper discuss some reasons for this state of affairs by identifying a number of problems that hinder an effective application of the Language Action approach. In the paper modeling techniques and methodological guidelines that can contribute to the solution of these problems are propose. These techniques and guidelines are based on three building blocks: a business model describing the values exchanged in an e-commerce process, a formal and executable language based on communicating state machines, and an automated designer’s assistant that guides a user from a business model to an executable process model.

Jayaweera P., Johannesson P., and Wohed P.: Process Patterns to Generate e-Commerce Systems, In:

In electronic commerce, two fundamental types of models are business models and process models. While a business model is concerned with value exchanges between actors, a process model describes the procedural realisation of business requirements. There is a need for methodological guidelines and tool support to move from a business model to a process model, which enables design decisions to be based on requirements captured in the business model. The paper addresses a systematic transformation of business models to process models. A designer assistant is proposed that systematically aids a designer in generating a process model in an executable process modeling language.

Johannesson P., Wangler B., Jayaweera P.: Application and Process Integration – Concepts, Issues, and Research Directions, In: Brinkkemper, S., Lindencrona, E. Sølvberg, A.(eds): Information Systems Engineering, State of the Art and Research Themes, Springer (2000)
The paper introduce the basic concepts of application integration, discuss a number of the most important issues in the area and outline promising research directions: process libraries, methodologies for process integration, adaptive and flexible process enactment, and moving business logic from systems to processes.

Paheerathan S.J., Wangler B.: Horisontal and Vertical Integration of Organisational IT Systems In: Brinkkemper, S., Lindencrona, E. Sølvberg, A.(eds): Information Systems Engineering, State of the Art and Research Themes, Springer (2000)
Legacy information systems are usually tailored to support particular business functions, such as payroll or purchasing, and are as a consequence usually difficult to integrate. However, companies of today strive to streamline their business processes (intra- as well as inter-organizational). This gives rise to a strong need for much better integration of systems (existing as well as new in-house developed systems or packaged ERP solutions) across functional boundaries and in line with the business processes. This paper surveys and discusses methods and technique to achieve such horizontal integration as well as vertical integration between different operational and management levels in an organization.

Submitted and ongoing papers:

Söderström E., Andersson B., Johannesson P., Perjons E., Wangler B.: 

Towards A Framework for Comparing Process Modelling Languages, submitted to 14th Conference on Advanced Information Systems Engineering (CAiSE2002),
The paper present a framework for comparing different process modelling languages involving several instruments: a classification  ofevent types, a general meta-model against which different process languages can be mapped, a classification of concepts according to the interrogative pronouns: what, how, why, who, when, and where, and finally a comparison matrix. The framework can be used for several purposes, such as translating between languages or verifying that relevant organisational aspects have been captured. To validate the framework, three different process modelling languages have been compared: Business Modelling Language (BML), Event-driven Process Chains (EPC) and UML State Diagrams.

Wohed P., ter Hofstede A.H.M.: EAI patterns, not finished.

The paper intends to investigate the expressive power of the message oriented process languages, like SDL and Visueras BML, as a language category for the purposes of modelling the business process logic. The framework used for this investigation has been a set of workflow patterns, i.e. abstracted forms of recurring situations related to the ordering of the activities in a workflow. 

Technical reports:

Master thesis: 

Andersson B.: Investigation of Methods for Comparing Process Models, master thesis, Department of Computer and System Sciences, Stockholm University/KTH (2001)

The thesis presents a method for comparing process models constructed in different process modelling languages. The basic idea in the method is to construct a reference model, founded on some general concepts, which are uses as a norm when doing the comparison. The notational construct are then mapped onto the concepts in the reference model, and a comparison can be made based on the conceptual content in the models. The method is validated by using it in a modelling excercise. 

Hansson J., Seddighzadeh R.: A Methodology for Business Analysis in Integration Projects, master thesis, Department of Computer and System Sciences, Stockholm University/KTH (2001)

The thesis presents a methodology for business analysis that can be used for evaluating the need for application integration. The thesis work consisted of in-depth literature studies, interviews and the creation and revisions of various models, which lead to a final version of the methodology. 
Pettersson P., Wäyrinen J.: Verksamhetsmodellering med EBML, master thesis, Department of Computer and System Sciences, Stockholm University/KTH (2001)

The thesis present an extended version of Visuera´s process modelling language BML, called EBML (Extended BML), developed by the authors. EBML contains, among other things, new symbols for describing manual activities. A method for how EBML is to be used with business modelling and change analysis is also presented. Furthermore, EBML is used in a real case where the business of a workshop is modelled. 

5.2 Case studies

Two case studies have been  performed as part of the project. 

The telecom case. In the first case study, a leading European telecomunication company wanted to handle the complex interaction between adminstrative and technical applications by means of a process broker, in order to create and change telephone services faster and easier. 

The transport case. In the second case study, a Swedish transport company wanted to intergrate its CRM application with transport planning applications, to improve the services for the customers, e.g. to facilitate for the customers to monitor the transports. 

5.3 The process broker product
5.4 Dissemination

6. Future research cooperation areas
In order to realise the full potential of process brokers; new knowledge in different areas is required. Below we discuss two of these areas: knowledge management for business processes and process interoperability.

Knowledge Management for Business Processes

Processes that realise network-based products and services have two important properties in common: they are knowledge intensive and in constant change. Thus, it is essential to be able to manage the knowledge embedded in the processes. Users that participate in a business process need to understand not only their own activities but also the context of the process in which these activities take place. Furthermore, users need to understand their existing processes and relate them to “best-practice” in order to continuously improve the processes. One way of viewing knowledge management of processes is presented in Fig. 2, which shows four phases of knowledge management and the important role of a process repository, i.e. a collection of process specifications, general as well as organisation specific ones. 
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   Fig. 2. Four phases of knowledge management,

         and the process repository in the center.

Collect and Create

In this phase, knowledge about the processes is acquired. The sources of the knowledge can be “best-practice” processes, industry standards as well as experiences and plans from a particular organisation.
Store and Maintain

In this phase, the acquired knowledge is stored into a process repository. An important problem here is to design mechanisms for structuring process repositories in a way that make them easy to search and navigate. Present structuring mechanisms are primarily build on decomposition and specialisation, e.g. the MIT Process Handbook, [Malone93]. However, more advanced mechanisms are needed to manage processes that support network-based services. We envisage that concepts from agent-oriented systems can form a basis for such mechanisms, e.g. co-ordination, delegation, and commitment, [Jennings99].

Share and Apply

In this phase, the knowledge in the process repository is employed for designing and using new processes. Three main issues are:

Search and navigate. A systems designer needs support for constructing new processes based on business requirements and knowledge in the process repository. One solution is a computer-based assistant that makes it possible for the designer to interactively investigate different design alternatives and systematically search and navigate in the process repository.

Interface. Designers as well as users need access to processes through their own views that only show what is relevant in the current situation. These views should be possible to generate automatically from the same underlying process specification.

Process understanding in context. Current technology for workflow and process management visualises often only single transactions for a user. This mode of interaction is inadequate for advanced processes realising complex services. A user needs integrated access both to her current work items and general process specifications in order to better understand her role in a process.

Monitor and Manage

Process monitoring and management means to supervise, control and, when necessary, change particular enactments in business processes in real time, and to measure and improve their performance in the long run. As the enactment of a business process proceeds, a trace will be stored that contains all the information generated during the course of the process. The information will be time-stamped, and it will hence be possible to derive the time-span of various sub-activities. The trace will also be complemented by various measurements regarding the outcome of the various activities; except time such measurements may be related to availability, productivity, cost, value created, responsiveness, profit, etc. The collection of process traces will constitute a data warehouse from which information concerning business results, in the small and in the large, may be derived. The information may be presented such that it, together with the process management abilities of a process broker, constitute what may be referred to as a ‘corporate control room’ from which the enterprise may be monitored and controlled. More specifically, the processes need to be controlled, changed, monitored for performance (throughput, time, capacity, and bottlenecks), assessed and analysed as well as improved and redesigned.

INTEROPERABILITY

A business process is created through co-ordination of activities performed by co-operating agents. The agents can be people, software or organisations [Jennings99]. Interoperability means that agents, possibly with vastly different abilities, that aims to organise and perform business processes also has the means to do so. If interoperability is to be achieved the agents must be able to communicate. The communication is performed by the agents sending and receiving messages to and from each other, thereby accomplishing coordination of their activities. The situation becomes complicated if the agents are of different kinds, understands different languages and are situated at different locations. An important task is to find ways to describe agents and represent their interfaces.

Something that cannot always be assumed is that agents equivalent models of concepts (or world views) and understand the same languages. A solution to this problem is to use an interpreter. When such an interpreter in addition to interpretations also provides services like finding other agents and creating and maintaining channels for agent communication, the interpreter is called a message broker. Message brokers are becoming an increasingly important way of creating interoperability today. A process broker extends the message broker by providing realisations of some of the process logic. 

To achieve interoperability between agents through a process broker, mappings between conceptual framework, as well as message and process standards, e.g. ebXML and RosettaNet, must be established. This is a highly complicated task that needs support by a methodology and tools to make sure that the mappings are found and are correct. A possible approach for making correct mappings is to choose and collect relevant concepts into an ontology. Examples of such concepts are: Customer, Document and Message. The meanings of these concepts are established and they serve as a platform from which other analyses can be made. Issues here are: What concepts should be chosen? Should they be general and all encompassing or specialised?

In the simplest case, a term in one framework is equivalent to a term in another model, i.e. the two terms have the same meanings. But generally this is not the case. One term can be equivalent to a combination of terms in another model, a term can be roughly equivalent to another term or a term may not have any equivalence at all, etc. An important task is to create possibilities to find and represent term equivalences clearly, precisely and correctly.

Uncertainty and conflicts may arise when searching for equivalences between terms and structures in different frameworks. Examples of typical conflicts are when a translation of terms results in loss of information or when a translation results in an unintentional creation of information. Analyses of conflicts make it possible to perform translations of high quality. Important issuses in conflict analysis are: What types of conflicts exists? How can they be discovered? Are there any algorithms to discover and solve conflicts? 

Arkitektur för processmäklare

För att en processmäklare skall fungera effektivt och tillförlitligt krävs en genomtänkt arkitektur. Viktiga arkitekturfrågor rör undantagshantering, transaktioner, lagring och distribution.

Undantag och Transaktioner

Då fel uppstår i en process krävs undantagshantering, som behöver utformas på ett sätt som gör processerna så flexibla som möjligt. Ett speciellt problem är hur transaktioner skall hanteras i detta avseende. En transaktion kan ses som en avgränsad del av en process, som antingen utförs i sin helhet eller inte utförs alls. Uppstår ett fel när transaktionen är bara delvis genomförd måste tillståndet i systemet antingen återföras till utgångsläget innan transaktionen påbörjades, ett så kallat roll-back-förfarande, alternativt kan kompenserande handlingar införas, d.v.s. handlingar som kompenserar för effekterna av oönskade eller felaktiga transaktioner. Den sistnämnda lösningen är ofta tillämpbar i situationer där en process arbetar med både fysiska och nätverksbaserade produkter. Det är nödvändigt att genomföra analys av vilka typer av undantagshantering som är tillämpliga i olika situationer såväl som analys av potentiella konflikter mellan olika scheman för undantagshantering. Analysen ska resultera i regler som optimerar processernas flexibilitet och möjlighet till interoperabilitet.

Lagring och Distribution

De data som genereras av en processmäklare kan lagras och kontrolleras på olika sätt i ett nätverk. Att realisera denna lagring och kontroll innebär att analysera och lösa ett antal komplexa problemställningar. Några frågor i detta sammanhang är: Hur hanteras lagringen om en process exekverar på olika noder i ett nätverk? Skall data som ger överblicken över en process lagras centralt medan data om enskilda aktiviteter lagras distribuerat över nätverket? Hur är data som utnyttjas av olika processer distribuerade? Var i nätverket ligger till exempel kataloger med produkter/tjänster som erbjuds kunder? Ligger katalogerna centralt i en nod som alla aktörer kopplar upp sig mot? Eller är katalogerna distribuerade till de respektive leverantörerna så att kunderna måste koppla upp sig till olika leverantörer för att komma åt kataloginformation? Vilka aktörer i nätverket (kunder, leverantörer, infrastrukturägare) kontrollerar data och genomförandet av processer? Skall administrationen och driften vara central eller distribuerad?






















































� 


� 


� 


� 


� 


� 





PAGE  
1

_1068572614.doc


process b







m1







m3







Wait







for







Event 1







process a







m5







process a







Application B












