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Abstract 
Workflow techniques have gained plenty of attention lately as a means to support busi
ness process re-engineering. One has also argued that they are an important asset when 
integrating legacy systems within an organization. In the following, their applicability 
in an inter-organizational setting will be evaluated. This is done by grasping require
ments of three different inter-organizational applications and relating them with the fa
cilities offered by some existing workflow products, notably IBM FlowMark, Staffware, 
and TeamFlow. The reference architecture and terminology used in comparisons is that of 
the Workflow Management Coalition. The focus in this context is on specification needs 
deducible from the applications and the corresponding support by the products. Further 
point of interest is the applicability of the products as an integrating facility of legacy 
systems within and between organizations. A third point of interest is the support for ad
vanced transactional properties which is of prime importance in the light of the application 
analysis in these environments. The overall conclusion is that the products analysed lack 
many of the advanced transactional features and specification facilities needed in inter
organizational environments, though some products will have more of them in their future 
versiOns. 
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1 INTRODUCTION 

Workflow techniques were first developed for and used in distributed project management 
systems. The background were big government funded software projects in USA in the 
seventies [Gru94]. Currently, they are seen as the key technique to facilitate business pro
cess re-engineering, because they support process-oriented work-groups. The tools needed 
are part of a new set of products and resources for solving business problems [Loc94]. 

We are here interested especially in inter- and intra-organizational workflows and sys
tems which could support them. Such workflows span between autonomous organizations 
and fairly autonomous* organizational units. These workflows might be fully automated, 
in which case no human beings are involved in the execution of the steps (or activities, see 
below the terminology), or they might contain manual steps. In both cases, correctness of 
the workflow process definitions, recovery from all kinds of errors, as well as intra-instance 
and inter-instance concurrency are important issues which should evidently be addressed 
by the supporting systems. Below we will show, based on three real-world cases, that 
these transactional system requirements are really adequate. We will also discuss other 
system requirements deducible from the cases and evaluate three products against all the 
requirements so gained. The cases are the PortNet system used by Finnish ports and the 
National Board of Navigation (NBN) t, the 101-service provided by Telecom Finland, and 
a software error reporting system used by the Valmet Corporation. The analysed prod
ucts are Flowmark by IBM, Staffware by Staffware PLC and TeamFlow by ICL Personal 
Systems. 

The workflow field is immature, which is also reflected in the lack of widely accepted 
common terminology. In this context we will apply the architectural approach (see figure 1) 
and terminology defined by the Workflow Management Coalition (WfMC) [Wor94]. The 
WfMC reference model distinguishes between manual and computerized parts in (busi
ness) processes. From the modeling point of view, the phases identified are the process 
definition and the subsequent instantiation of the process definition, again and again, 
to perform the actual work. It is foreseen that the process definitions will be modified 
from time to time. In this terminology, a process is a finite collection of manual or com
puterized activities organized to accomplish some business process. Workflow activities 
(processes etc.) are computerized steps, whereas manual activities (processes etc.) are 
non-computerized steps. Each performs a piece of work. 

From the point of view of the global process definition, semantics of an activity are 
indivisible and well-defined. At the other level of the process definition, e.g. within the local 
environment, however, there maybe a complete process definition again, which corresponds 
to the activity. In this case it is called sub process. 

There is no much related work known to us where application analysis, the WfMC 
reference model and products would have been brought into relation with each other in 
the way we have done it here. There is, however, a lot of work done in other contexts 
towards advanced workflow concepts. 

Klein [Kle91] has shown that most known transaction dependencies, which seem to be 

*In this context we do not handle further the definition of autonomy and its consequences. The interested 
reader is urged to consult e.g. [Vei90, VEH92, Vei92, Vei93] 
twe use below also the Finnish acronym MKH 
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important in the light of our application analysis, can be represented already by Create-, 
Finish-, Commit-, Abort-, Compensation- and Weak Commit dependency. 

In general, if the integrity constraints on the persistent data do span multiple systems, 
then concurrent workflows may interfere with each others in an undesirable manner and 
thereby there is a need to control concurrent workflows. One of the most relevant contri
bution towards this end is the concept oftransactional work.flows[GH94] which include a 
workflow specification language and which explicitly address the problems of concurrent 
workflows. The Contract Model [Wii.c91, WR92] introduces a control mechanism over 
so-called ACID transactions [GR93] by invariant predicates which can be specified to 
hold across tasks, and which prevent possible interference of concurrent workflows. In the 
approach presented in [BDS+93] a workflow specification model [ASSR93, SR93] and an 
open nested transaction model [WS92] is combined. In their approach the workflow enact
ment service above would enforce termination dependencies and the control and data flow 
dependencies within a workflow definition. The semantic transaction management compo
nent they propose would manage the compensation dependencies, and the dependencies 
between incompatible tasks of different workflows to ensure multi-system consistency. 

Transaction metamodels provide a common framework within which one can specify 
and reason about the nature of interactions between transactions in a particular model. 
ACTA [CR90b, CR90a, PC94] allows one to specify transaction dependencies as well a.s 
the so-called conflict relations of operations. 

The rest of this paper is organized as follows. In Section 2, the requirements from the 
applications and literature are discussed. In Section 3, we relate the requirements with 
the three products and analyse their deficiencies. Section 4 concludes the paper. 
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2 CASE STUDIES 

2.1 The PortNet case 

PortNet (Tra94] is an EDI system to handle notices of vessel arrivals and departures. Its 
goal is to simplify the current business procedures of the user organizations, to create a 
uniform business process model for all Finnish ports and to gain reduced cost as well as 
other benefits. 

The overall system structure and main functions 
The environment of the PortNet system is shown in figure 2. The information exchange 
between various parties (the interface 5 in figure 1) is standardized partly through a few 
ED IFACT message types. Those parts of the process definition which go beyond the data 
formats are given in natural language. 

When a foreign ship visits a port, various activities must be carried out by a number 
of commercial and administrative organizations. For example, the ship arrival must be 
declared to the customs, the information concerning the arrival date and the ship itself 
must be recorded into various databases, navigation of the ship and other services must 
be ordered etc. The activities related to the ship departure include the recording of in
formation concerning the departure date, navigation and other services, calculating the 
duration of the stay of the ship and the related cost etc. Next we outline the processing 
of the arrival of a ship. 

There are essentially seven types of actors involved in the arrival of a ship: a ship, an 
agent, a stevedoring company, customs, a port, the National Board of Navigation (NBN) 
and a sea pilot station. An agent is a company which organizes the handling and further 
delivery of the cargo of the ship. The National Board of Navigation is an authority which 
controls the traffic near the coast of Finland. 

The process definition describing the arrival of a ship is instantiated when a local 
agent receives a manifest concerning the arrival of ship from a foreign agent. When this 
happens, the local agent informs the selected stevedoring company, customs and the local 
port about the forthcoming arrival of the ship. The local agent also stores the received 
service order into a service database. Finally, the local agent creates an advanced arrival 
notice (AAN) and sends it to the port and the NBN. The AAN contains detailed technical 
information about the ship, e.g, name, radio call sign, length, width, machine power etc. 

When the local port receives the AAN from the agent or from the NBN, the contents 
of the AAN is stored into a database and the local service companies are requested to 
prepare to handle the ship. When the NBN receives the AAN from the agent, it transmits 
the AAN to the appropriate sea pilot station so that a pilot can be reserved to navigate 
the ship to the port. 

The agent may receive further notification from the foreign agent from time to time 
because the information contained in each notification is only an estimation and may have 
to be refined repeatedly. For example, the exact date of arrival of a ship is affected by 
many unpredictable factors, such as the weather conditions on the sea, the possible delay 
in the intermediate ports, etc. As the exact arriving date draws closer, the information 
will become more accurate. 

When the ship arrives at the port, the actual arrival time (ATA) is stored into the local 
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database and the NBN is informed about it. The agent asks the ATA (currently by phone) 
and then creates a Final Arrival Notice (FAN), stores the real arrival date of the vessel 
into the database and sends the FAN to the port and to the NBN. It is required that this 
process finishes no later than three days after the arrival of the ship. 

Observations from the application 
Next we summarize the characteristic features of the PortNet case. First, the processes 
in the environment are complicated in structure and span several organizations. This re
quires the interface 5 in figure 1 to be carefully designed and the overall process definition 
must span several organizations. Second, the processes have a long duration, as the ships 
move slowly; at the same time, also deadlines are needed, so the enactment service must 
support workfiows with long duration and deadlines. Third, the environment is heteroge
neous in many respects (different kind of processes at different participants, very different 
equipment, manually mediated information flows, like captain confirming the order of a 
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sea pilot by phone or an agent asking information) and includes many autonomous partic
ipants. These aspects must be taken into consideration when the process definition tools 
and workflow engines are designed to interoperate. 

Fourth, the environment shows clearly the need of a hierarchy of the processes; The port 
bases its functioning on the information of the ship arrivals and departures, but the small 
piece of information telling that the ship is coming/leaving starts a big internal process 
within the harbour. The same applies to other participants. Finally, a ship may call off 
its visit to a particular harbour and go to another, e.g. due to ice barriers or storms. This 
causes the need to reverse some activities already done in harbour. In transactional sense 
one needs compensation. 

The PortNet case would require the process definition tools to allow the creation of 
definitions which contain both manual and computerised activities. They should also 
support hierarchical definition of the workflow processes. This is needed to help a process 
modeller to use top-down approach and to promote reusability. 

Due to the hierarchical nature of processes tools should support the description of two 
kinds of activities: basic activities and process activities. Basic activities are leaf-level 
activities that are not structured but the activities where the actual work is done. Process 
activities are executable workflow processes used as subprocesses. 

The support for transactional properties is needed for correct and reliable execution 
of workflow process instances. Workflow tools should also support different subsets of 
traditional transactional properties for different activities and processes. The required set 
of supported properties varied from empty to full ACID-properties[GR93]. For example, 
the AID-properties were needed for some activities, such as "Checking, approving and 
sending the notice" performed by the Agent. On the other hand, the Agent's activity 
"Checking minimal data requirements" had no transactional properties and it could be 
interrupted at any time. At the upper levels, the AD-properties were required for the 
inter-organizational scenario, "Handle a ship visit" (see PortNet case 2.1). 

Support for long-living process instances is also needed. For example, the execution of 
the whole PortNet inter-organizational process can take up to two months. During the 
execution time, other process instances may need the partial results. Thus a workflow 
management system should export the updates of a workflow process instance before its 
completion. Backward and forward recovery is needed in case of failures. 

Activity assignment should be allowed to single users, to roles and even to organizations. 
In some cases assignment must be dynamic and thus it must be solved at run time. 

A workflow management system should offer three basic operations for the control 
of workflow process activity instances: Begin which starts an execution of the activity 
instance, Release which finishes an execution of the activity instance and Cancel that 
cancels an execution of the activity instance because of a semantic failure or an user 
initiated cancel operation. 

Describing the different options of control flow (sequential/parallel execution of the 
activities, splitting/joining the threads, time dependencies between activities, etc.) is a 
tricky problem. One has found it useful to use dependencies between activities to express 
them. Ordering dependencies form the basis of the control flow definition (routing) of the 
workflow process. In addition to serial dependency: Release A -+ Begin B+ many other 
ordering dependencies between the activities A and B and their basic operations should 

tThe execution of 8 will be started after the execution of A has been successfully finished, i.e. released. 
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be supported by the workflow tools: Cancel A ----+ Begin B, Release A --> Release 
B, Release A ----+ Cancel B, Cancel A ----+ Release B, and Cancel A ----+ Cancel B. 
These dependencies, especially the serial dependency, often contain some transition con
dition that sets a criterium for moving control from one activity to the subsequent one. 
The transition conditions together with the dependencies form a rules-based routing (con
ditional routing) that enables one or more control flow paths (from multiple possibilities) 
to be followed (OR-Split) depending on the criteria (e.g. a value of variable or a result 
derived from some complex calculation). 

The support for Parallel routing is needed to describe concurrently executing activities. 
In order to achieve parallel routing control flows should be able to split to many parallel 
threads (AND-Split) and later converge into a single thread again. At least two different 
kinds of converging is needed: AND-join for synchronising all the converging threads 
before control is moved forward and OR-join for asynchronous converging. In some cases 
more advanced rules might be needed for the synchronization (e.g. the control can be 
moved forward when certain number of converging control flows have been synchronized.) 

The workflow process definition should also explicitly specify the data flow between the 
activities. 

2.2 The Intelligent Networks case 

The term "intelligent networks" (IN) refers to an architectural and functional concept 
which is intended to ease the introduction of new telecommunication services. Tradition
ally telecommunication services have been built directly on the hardware of a switch 
with proprietary tools. This approach is very expensive; it takes several years to specify, 
develop, test and deploy new services. The crux of the IN approach is that it offers a 
standardised environment where the software controlling the basic switch functionality is 
separated from the software which controls the call progression. 

The 101-service of Telecom Finland 
Telecom Finland is a Finnish network operator and telecommunications service provider 
with a turnover of ca. FIM 5 billion/year and 6500 employees. Besides the conventional 
telephone services (local calls, long distance calls, international calls) and telephone ser
vices based on the cellular systems technology (GSM, NMT-900, NMT-450), it offers more 
complex services based on the modern IN switches. Freephone, virtual private network 
and conference calling are some examples of the services based on the modern switching 
technology. 

The purpose of the 101-service is to make it easy for a customer to direct all his long 
distance telephone calls to the network of Telecom Finland. In principle this is a very 
simple service but due to the company organisation and actors beyond the control of 
the company there are many difficult questions related to the process which realizes the 
service. 

When a customer wants to make a long distance telephone call in Finland, he must either 
implicitly or explicitly select the operator which arranges the connection from the switch 
of the local operator to the destination. If the customer does not care which company 
arranges the long distance connection then he only selects the dialling code and the local 
telephone number as usual. The operator responsible for the long distance connection is 
then randomly selected among the operators which provide long distance services in this 
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particular geographical area. If, however, the customer wants to govern the selection of 
the long distance operator, then he must give an operator code before the dialling. To use 
a certain long distance operator by default, the customer must sign an agreement with the 
operator. The 101-service is a way to initiate the service agreement process with Telecom 
Finland. 

An overview of the analysis 
Five different actors are involved in the realization of the 101-service. A customer is a 
private person who wants to direct all his long distance calls to the network of Telecom 
Finland. A business unit is the part of the organisation of Telecom Finland which offers the 
101-service to customers. There exists exactly one business unit which offers this kind of 
service to private persons. An operations centre manages all the long distance calls related 
issues of some geographic area. Telecom Finland has several operations centres around 
the country. A customer centre is responsible for both technical and administrative issues 
related to local calls in a geographic area. While there are several customer centres around 
Finland, the customer centres and operations centres do not necessarily reside in same 
places. The services of a local telephone company are needed if the customer lives in an 
area where Telecom Finland does not offer local telephone services. 

A customer initiates the service process by making a telephone call. An officer of the 
business unit receives the order and feeds it into an information system. After the check 
of the customer's credit information, a written agreement is sent to the customer and 
the operations centre is requested to establish the connection. When the connection is 
established the customer centre sends a notification to the business unit which in turn 
informs the customer about the connection. The long distance telephone calls of the 
customer are then automatically directed to the network of Telecom Finland. 

The main tasks of the regional customer centre is to determine the organisation which 
is responsible for the local telephone service in the area where the customer lives and to 
order the physical connection from an appropriate organisation. If Telecom Finland takes 
care of the local service then the connection order is done via a database. If the local 
services are provided by another company, a standardised fax message is used to order 
the new routing of connection. 

Several database are used in the production of 101-service. The business unit stores 
administrative information about the customer in the customer database. The business 
unit also initially adds the customer to the billing database. The customer centre stores 
technical user agreement information in the database containing user related technical 
information. Finally, the operation centre stores records of actual calls in a database 
which is used as a basis for billing. All the mentioned databases are managed by different 
database management systems. 

Several key observations were made of the environment of 101-service: 

• The organisation of Telecom Finland is inherently distributed and heterogeneous. Com
puters and databases are used extensively. 

• The organisation of Telecom Finland must satisfy two kinds of needs: 

the needs emerging from the customer service and 
the needs emerging from the management of large and very complex technical sys
tems. 
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• The 101-service contains both manual and computerised steps. 
• The quality of the 101-service depends very much on how the company manages to co

ordinate and control the various workflows occurring in the service production process. 
• There exists actors which can not be steered by Telecom Finland, i.e., the local tele

phone companies. 

The detailed analysis of the 101-service introduced three principal requirements for the 
workflow tools. First, the formalism which is used to describe the workflow process defi
nitions should allow one to express temporal constraints. Second, there should exist tools 
which allow the simulation of the process definitions. Simulations should produce infor
mation which helps one to predict the time consumed by process instances. Finally, the 
workflow engine should support the control of process instances by offering the possibility 
to get snapshots of these instances. 

2.3 Problem reporting system of Valmet Corporation 

Valmet Corporation is one of the biggest paper mill machinery producers in the world. It 
has production units in many countries in Europe and in the USA. Valmet has developed 
a problem reporting system to help corporate wide maintenance of certain central legacy 
systems of the production units. The problem reporting system helps in getting the faults 
reported quickly to relevant parties and in having standardised processes for repair. It 
keeps track of the problem frequencies and of the performance of the software suppliers. 

The overall system structure and functions 
The problem reporting system embeds a workflow definition between many organizations 
including production units of Valmet, the corporate level management of Valmet, software 
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suppliers, and a software distributor. Next we outline the interorganizational process 
definitions. Within each organization there is a local process definition that might be 
rather complicated. The overall system is depicted in Figure 3, where the rectangles 
illustrate actors and the arrows data flows. 

In the production units each software system has a responsible user, who may be able 
to solve solve some of the problems other users report. Unsolvable problems get forwarded 
to the application manager of the production unit, who can insert a new problem report 
to the problem reporting system or make searches to find if there are already solutions 
available. 

The problem reporting system is implemented on top of Lotus Notes ( ( tm) Lotus Devel
opment Corp.). Each problem report corresponds to a form, that contains a reporting area 
for users (application managers), an answering area for suppliers, a common commenting 
area. Each form contains also the following data: 

• Author identity code 
• Target software identification (also version number) 
• Data access rights for actors 
e Status of processing (reported, received, under work, done, distributed, approved, 

frozen, cancelled) 
e Report class (software fault, change request, development inquiry, other report) 
• History of status changes 
• Performance information 

A new report on the help desk first gets the status reported. In case of software faults 
and change requests the processing includes a series of actions. The main actors here are 
the reporting application manager, the supplier of the software and the distributor. The 
flow is controlled by setting different statuses to the form depending on its processing 
phase. Other parties can follow how the case develops on the bulletin board. In case of 
other types of reports, the system serves as a discussion forum. 

The report category software fault has two subcategories: fatal and operational limita
tion. The former subcategory means that the software cannot be used at all, while the 
latter rather poses constraints on the use of the software. Faults are usually supposed to 
be repaired in 3 to 5 days depending on the software component. The report category 
change request is used when the coverage by the maintenance agreements is not evident. 
The report category development inquiry contains cases that need cooperative planning. 
This category contains development initiatives and specification of new versions, and the 
corresponding processing is cooperative planning with concurrent access to the report by 
several authors. 

The supplier has partial access to the corporate level help desk and is responsible for 
finding from it the relevant reports. After noticing a new software fault report (status to 
received) the supplier is supposed to give an initial response containing first hand estimates 
on the correction time and possible temporary workarounds. This must be done within 24 
hours. The supplier is also supposed to provide a correction plan. After the initial response, 
the status is set to under work. After the supplier has shipped the corrected version of 
the software to the distributor, the supplier changes the status to done. The distributor 
gets the fixed version from the supplier and installs and tests it in those production units 
that want to have it. The distributor maintains and utilises the configuration and version 
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database, that is -used to track the corporate wide installations. This database is also 
used for compatibility considerations. After the distributor has delivered the software to 
the appropriate production units, the distributor sets the status to distributed. The unit 
that initiated the whole process sets the status to approved after it has found the result 
acceptable. 

All areas on a report are readable to all parties except the measuring area which is visible 
to Valmet personnel only. All parties can write to the common commenting area where 
each comment is automatically attached with authentication, date and time. Measuring 
area is visible to Valmet personnel and contains performance indexes to be used to evaluate 
the behaviour of the suppliers. 

On the corporate level there is the coordinator (possibly a group of technical managers 
and consultants) that makes strategic guidelines and decisions on the software architec
tures and components. The coordinator helps to solve cases where the troubles cannot be 
clearly localised to a single system. For instance, troubles in interfacing two systems with 
each other might require solutions at both ends, not only at one end. 

Analysis of the system 
The underlying bulletin board metaphor provides weak support for workflow thinking. 
Processing of a workflow is mainly based on the use of the statuses in the reports. It is up 
to the users to interpret and set the statuses in a proper way. In the future, mechanisms 
for controlling the status changes should be added. The control conventions are well de
fined in the handling of software fault and change request reports. Development inquiries, 
and other reports do not have so clear conventions. In those cases the system functions as 
a discussion forum and processing becomes cooperative authoring. For instance, the co
operative planning process of a new software version needs support for concurrent access 
of the shared reports by many actors. 

The system involves many autonomous organizations. The approach so-far has been 
to publicly announce reports to all users. Also competing suppliers can see each others 
faults. This arrangement works in favour of Valmet. In more general cases of interorga
nizational workflows data hiding and autonomy considerations ought to be considered. 
The transaction support within the report database could be made better as the current 
system maintains only one copy of the data and lets the actors do destructive changes to 
this data. 

The overall response time of the system depends on how active the users are in reading 
the reports. There is a need to give the system a more active role. For example, it could 
alarm the responsible actors for delays in processing. This self monitoring could be com
bined with forecasting capabilities to estimate durations of process instances. In order to 
give a more active role to the system it might be good to integrate message exchange (e.g. 
electronic mail) functions to it. 

3 SUMMARY OF THE MAJOR SHORTCOMINGS IN THE 
CURRENT WORKFLOW PRODUCTS 

Inadequacy for inter-organisational workflows. Although in some cases high-end 
workflow products (e.g. Flow Mark) might be suited for defining workflows that take place 
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in many organisations, none of the products can deal with wide range of heterogeneity and 
autonomy issues in in this kind of system. (This is also true in enterprise-wide systems.) 

Lacking standards. Although workflow products provide many ways to integrate 
external applications and documents, they lack standard interfaces that would support 
interoperability among workflow management systems and third party software. The stan
dards to be developed by the Workflow Management Coalition will help to overcome this 
problem. 

Business process analysis and re-engineering. Workflow products usually do not 
include tools for BPA and BPR for the basis of the workflow process definition. Moreover, 
although there is a great variety of separate BPA/BPR-tools the definitions can not be 
exchanged between them and workflow products. 

Inadequate support for testing, debugging and analysis of the scenario def
initions. Most of the products enable manual experimenting of the scenario definition 
before putting it into the production use. However, certain correctness aspects (e.g. the 
correct termination of the workflow process in all possible cases) can not be tested auto
matically. Workflow products also usually lack simulation tools. 

Missing advanced monitoring tools. While most of the workflow products provide 
some kind of audit trail and status reporting, only few of them can produce more advanced 
reports that would e.g. reveal the efficiency of the system and possible bottlenecks in it, 
thus supporting continuous enhancing of the system. 

Inadequate of totally missing definition of the transactional properties. None 
of the products we know enables the definition of some or all of the traditional ACID 
properties for an activity or a group of activities. 

Moreover, none of the products contains backward recovery by compensation. Neither 
do current products have a possibility to define contingency activities for alternative 
execution after a scenario instance is cancelled or cannot be executed for some other 
reason. 

Managing shared resources also has serious shortcomings. In some products some of 
these shortcomings are solved by preventing the concurrent access of data items and 
document files related to the certain workflow process instance. Other products leave this 
problem to the application programmer. Even less is offered by the workflow systems if one 
needs to control the correctness of the data retrieved from the external data storages that 
are used concurrently by many workflow process instances (or even by several different 
workflow management systems). This means that none of the programs we know enable 
to define all the shared data and its visibility. All this leads also to inadequate support 
for co-operative workflow applications. 

Inadequate definition of inter-activity and inter-process dependencies. Only 
few workflow products enable the definition of advanced dependencies above the serial 
dependency (Release A -+ Begin B) between the activities while many other types of 
dependencies might be needed (e.g. Cancel A -+ Begin Band Release A -+ Cancel 
B. 

Dynamic and ad hoc features. Typically ad hoc workflows, modifying the rules or 
data of the scenario instance in the execution and other features empowering the end users 
are lackiug from the workflow systems aimed to production type tasks. However, there 
are growing number of products including this kinds of features in their functionality. 
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4 CONCLUSION 

In this paper, we have studied three inter-organizational workflow applications, deduced 
requirements from them and compared the requirements with tools and properties offered 
by some commercial workflow products. We have concentrated ourselves mainly on as
pects like workflow definition tools and advanced transactional properties which seem to 
be of prime importance in these environments. The comparisons show that the chosen 
products do not support many features needed in these environments. Especially lacking 
are the advanced transactional properties and specification facilities which could be used 
in interorganizational environments. 

We have applied the conceptual framework and reference architecture defined by the 
Workflow Management Coalition. We have found them valuable in assessing the products 
and applications. Further work needs to be done, however, before they can be used to 
solve real problems of interoperability. 

The results also show that further research is needed to better understand the trans
actional requirements and their implications in the autonomous workflow environments 
like those handled here. The process definition tools should support pre-analysis of the 
transactional properties. What those properties are, is for further study. 
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APPENDIX 1 SUMMARY OF THE PRODUCT EVALUATION 

Technical details of the products 

Architecture 

Server platform 

Client platform 

DBMS 

Staffware 

Client/Server 

UNIX 

UNIX, Windows 

Proprietary, 
Oracle 

Flow Mark 

Client/Server 

OS/2, AIX 

OS/2, AIX, Windows 

Informix, ObjectStore 

TeamFlow 

Client/Server, Mail-Based 

OS/2, Windows NT 

Windows 

Proprietary, (SQLServer or 
SQLBase for audit-trail log) 
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Workflow process definition functionality 

Graphical def. Yes Yes 

Hierarchical def. No Yes 

Reusability Poor reusability in definition Every object can be reused 

Language Script FDL 

Process simulation No No, only animation 

Testing before production In separate test environment By animation facility 

Import/Export 
definitions 

Misc. 

process Yes Yes, using FDL 

Includes form tools 

Workflow process definition features: activities 

No 

No 

Existing definition as a tem
plate for a new one 

No 

No 

No separate testing facilities 

Transferable 
representation 

internal 

Activity types Steps (with a form inter- Program 
face), automatic steps, ex- activity 

and process Steps, co-operative and in
formation steps 

Compensating 
contingency activities 

ternal events, management 
reports 

or No No 

Workflow process definition features: activity assignment 

No 

Activity assignment Single user, group, role Single user, role, organisa- Single user 
tiona! unit 

Dynam.ic assignment Yes Yes Yes (by user selection) 

Workflow process definition features: control flow 

Dependencies between Release - Begin, Release - Release - Begin Release - Begin 
activities Release 

Routing Rules-based Rules-based Response-based 

Parallel routing Yes Yes Limited 

Synchronisation of converg- AND-join AND-join, OR-join No 
ing control flows 

Iteration Yes Yes Yes 

Bundles No Yes (by using ext. utility) No 

Data flow definition No Yes No 

Workflow process definition features: deadlines and other temporal dependencies 

Deadlines can be set to 

Deadline expression 

Action if deadline exceeded 

Activities, group of activities Activities 
and whole process 

Duration, absolute, Duration (days, hours). 
relative (to e.g. some 
variable) or calculated date 
and time expressions (years, 
months, weeks, days, hours, 
minutes). Deadlines can be 
conditional. 

Start user defined activities Notify 

Other 
dependencies 

temporal No No 

Activities 

Duration (days, hours). 

Notify 

No 
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Workflow process management 

Activity delegation Yes Yes (has also automatic Yes 
delegation to the substitute 
user) 

Modi:fy a process in execu- No No Yes 
tion (by an end-user) 

Forward recovery Continue from the last saved Continue from the last saved Continue from the last saved 

Backward recovery 

Work balancing 

Data definition features 
Basic data types supported 

Structured data types 

Misc. 

Data management 

state state 

No No 

No No 

Text, number, date, time, String, long, float 
memo 

No 

User defined value lists and 
data tables 

Array, structure 

Management of the workflow Global within a process Each activity has private 
process relevant data instance. Parallel activities data 

Document management 

can have concurrent access containers contents of which 
(without any control). are exchanged between the 

activities as defined in data 
flow definition. 

Pointers to physical files No 
using attachment fields 

Concurrency control in the Yes (based on UNIX file No 
document management handling) 

Versioning of the data No No 

User definition 
Single user definition 

Other user structures 

Integration 

Predefined set of attributes Predefined set of attributes 
+ user defined attributes 

Group, Role Role, organization 

state 

No 

No 

String 

List of strings 

Data are stored in TeamMail 
mail items. In case of parallel 
activities, data items are 
replicated. 

Managed as TeamMail 
attachment files 

Documents are shared as 
mail attachments 

No 

Predefined set of attributes 

No 

Integration Dl.ecbanisms External program calls from External program (or DLL external program calls, APis 
Staffware function) calls, APis 
forms. Forms can be replaced 
by another application. Very 
limited API support. Visual 
Basic Form helper utility. 

APis Proprietary SAL API, DDE C/C++, C/C++, Visual Basic 
REXX, Visual Basic, DDE, 

Administration and monitoring functionality 

Audit trail database 

Built in audit-trail reporting 

Suspend/re
route/re-assign/terminate a 
process instance 

ModifY data of' a process 
instance 

Yes 

Status of 
process instance, audit-trail 
report, customised reports 

Yes/(Yes)/Yes/Yes 

Yes 

Suitability for different workflow types 

OLE, VIM, HLLAPI 

Yes 

Graphical representation of 
the process instance status 

Yes/No/Yes/Yes 

Yes 

Workflow type product suits Administrative and Production 
best f'or production 

Yes 

Status of process instance, 
audit-trail report, predefined 
reports with user parameters 

YesjYes/YesfYes 

Yes 

Administrative and ad hoc 


