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Abstract 
HI COS was an ESPRIT project to develop a fully integrated business case processing system. 
It provides a suite of modules covering the complete process lifecycle, from business 
requirements identification through to enactment in a production environment. This paper will 
describe the HI COS system, concentrating on the process analysis and design features, i.e. the 
business process analysis methodology and the process definition tool. Emphasis will be placed 
on the underlying philosophy and view ofBPR that lies behind the HI COS system and the way 
in which the system supports the organization/designer develop effective and efficient business 
processes. 
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INTRODUCTION 

In trying to enhance competitive advantage, one major problem facing large European user 
organizations in sectors such as banking and insurance is the need for an effective and efficient 
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means for improving their work procedures. As a fully integrated business case processing 
system, HI COS provides effective mechanisms to enable this. By focusing on the business 
process, rather than discrete tasks, it provides improved internal structures for business case 
processing, more transparent and secure processes, and the ability to respond rapidly to a 
changing business environment. It achieves thi:s by providing a suite of modules covering the 
complete process lifecycle, from business requirements identification through to enactment in 
a production environment, covering: 

a) Case analysis: analysiing, scoping and outline (re-)design of a new or existing case. 
b) Case design: detailed design or re-design of an existing case by a domain expert, not an 

IT specialist. 
c) Case execution: provision of the necessary information to caser workers to enable them 

to decide which steps of the case should be undertaken next. A range of platforms must 
be supported, including portable machines which therefore require support for 
disconnection and reconnection. 

As part of this analysis, design and enactment process lifecycle, HI COS directly tackles several 
issues that raise particular problems for organizations involved in BPR: 

d) Relation to existing systems: the vast software investment in existing organisations means 
that it is totally impractical to suggest that these be replaced. Instead HI COS offers object
oriented "wrapping" for these legacy systems, allowing use of the already installed 
software. At the same time, this also provides a mechanism for migration to future 
technology bases. Examples of current systems that can be exploited by HI COS include 
mainframe based legacy software (via an object-oriented encapsulation), organisation 
models, and existing database systems. 

e) Distributed processes: increasingly companies are structured as semi-autonomous 
business units that interwork closely, and potentially have independent IT provision. 
HI COS allows processes to be distributed across multiple execution platforms, the Case 
Processors, running on one or more machines. Current platforms include mainframes, 
Unix client-server systems and PC networks. Since the Case Processors are self
contained, it is possible to detach part of a case and execute it on a standalone PC. Thus 
mobile workers such as agents/brokers can be integrated into the process. 

f) Management of change: since business processes are subject to a rapidly changing 
environment, it is important that process definitions can be easily modified without 
sacrificing the high level ofrigour and quality demanded for business critical processes. 
The HI COS Case Builder Tool not only offers a graphical process editing capability, but 
also provides simulation/reasoning capabilities to enhance confidence in the correctness 
of the proposed process. The resulting definition can then be output in a form that is 
directly executable by the Case Processors. 

The key issues for organisations using Business Case Processing Systems include the correct 
identification of business processes, support for (re-) engineering these processes in a user
natural way, high confidence in the correctness of implemented processes (for auditing), 
evaluation and optimization of the processes before they go "live", integration with existing 
organisation models, and data management facilities. Easy phased migration from old 
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technology to new is another strong requirement from the marketplace. 
These features require support for identifying coherent business processes and then 

analysing, describing, modelling and defining them. Process definition, ideally, should be in a 
language that has some formal semantics, thus enhancing confidence that the case will operate 
as designed/intended. Following definition, support is required for testing, execution, 
monitoring and adaptation of the business process. These captured processes may involve more 
than one organisation to achieve desired results, increasing the need for flexibility and 
robustness as well as interoperability with other automated or manual case processing systems. 

These modules have been developed as part of the HICOS ESPRIT project, and showcases 
demonstrating the capabilities of the complete system are nearing completion in both insurance 
and banking areas. The following section will describe the HICOS system in more detail, 
concentrating on the process analysis and design features. 

2 HICOS 

The HI COS system comprises three modules, corresponding to the analysis, design and 
enactment phases of the process lifecycle. The first two embody the development system; the 
latter, the runtime system. The development system comprises of a methodology to identify, 
scope, design and optimize a process; tools to aid the capture of the results obtained from using 
the methodology; and a design tool to capture, design, evaluate and specify the process. The 
"output" from the development system is a specification of the business case in a formal 
language. The runtime system then supports instances of this case running on and across 
different platforms, including handling inter- and intra-organisational interworking and 
detached working on parts of processes. Each step of the case is passed to a case worker that 
satisfies the role specification for that step, migrating the case to another case processor if 
necessary. The runtime system also handles invocation of the necessary software to carry out 
the primitive actions specified in the process. These "Application Objects" may carry out the 
task themselves, use existing legacy software, or merely pass on the request to a case worker 
a manual action. The structure of the HI COS system is shown in in Figure I. It should be noted 
that the AOs use client-server technology, so can run on any platform accessible to the HI COS 
system. 

The development system "modules", the subject of this paper, have been designed to operate 
independently, so that alternative design tools could be used in conjunction with the BeCAMe 
methodology, and vice versa; or indeed one of the components could be used alone to support 
just part of the complete case design process. However together they provide integrated support 
for the development of a process from its conception through to its specification in a formal 
language suitable for execution. 

Process design is a collaborative effort between the Rusiness Analyst/ Case Architect, with 
the overview of the organization necessary to identify and scope the process, the Case Designer 
who understands the details of both the process and how the organization works, and the IT 
specialist, who is responsible for the application software used by the process and indeed for the 
Case Processors that will run the process. Recognising this, the HI COS development system 
provides support for these three levels of user, and for communication between users within and 
across levels. It also provides mechanisms to encourage end user (case worker) involvement at 
all stages of the design process, an essential prerequisite for successful adoption of the resulting 
case. 
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Figure I HICOS Architecture Diagram 

2.1 BeCAMe 
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The analysis phase is supported by the Business Case Analysis Methodology (BeCAMe). 
Targeted at BRE personnel, the methodology provides a structured set of issues to be considered 
and information to be gathered before embarking on process definition. There are four stages to 
BeCAMe: 

Process Selection: 
It should be ensured that the process being considered is strategically relevant, for example it is 
a process that occurs often, is time and cost consuming and/or is critically important for clients. 
This process identification could be done as part of a compete re-engineering exercise, or may 
be part of a continuous programme of process improvement. 

Status Quo Analysis: 
This is an important step, even if the process is being re-engineered from scratch. Not only does 
it help create a common understanding of the process within the design team, but it also helps 
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highlight the more obscure complexities in the organization or task that the redesigned process 
will have to handle. The main objective of this stage is to collect the structural information that 
can be used as the basis for later modelling. In parallel with this, the collection of performance 
data, such as through-put, costs, etc, can be useful later in comparing possible target designs. 
By setting out the information that has to be captured in a series of modules and making 
extensive use of checklists, BeCAMe allows the scope and overall objectives of the process to 
be captured, independently of the process design, thus ensuring more logical and business
relevant processes. A critical component of status quo analysis is in-depth interviews with the 
case workers currently carrying out the process, i.e. capture what is actually done, warts and all, 
rather than what management thinks should be done. 

By the end of this stage, the BeCAMe team should have a good feeling for the strengths/ 
weaknesses of the existing process and have identified several possible alternative solutions (or 
modifications if a only small scale redesign is intended). 

Target Process Design: 
Once the process is understood, the real business of(re)design can be started. Firstly an "ideal 
concept" is generated, partly to act as a long term objective, partly to break any mind-set 
generated during the status-quo analysis. From this a more achievable target process is 
developed, taking legal, organizational and practical restrictions into account. The 
organizational aspects of process testing and introduction must also be considered, so that 
disruption to the business is minimized. (BeCAMe also addresses operf!tion & maintenance 
phases, but these are not discussed here.) 

During this phase, the methodology identifies those strategic design and organisational 
issues that ought to be addressed. For example, one of the modules deals with where to set the 
boundaries of the process. Firstly, there is the question of where the process starts and ends, 
which tasks properly belong in this process and which really belong in a precursor process. For 
example, does the case begin in the mailroom or only when a query reaches the appropriate 
person?; is archiving of the case results a separate process?; and so on. Secondly, how far down 
is the process design taken, what is the granularity of the primitive steps? Being too prescriptive 
may make the case too rigid or reduce job satisfaction in the personnel processing the cases; 
similarly, underspecification must be avoided. Thirdly, how extensive should the process be, 
how many special cases should be covered? - at some point the extra design effort and process 
complexity outweigh the benefits from handling yet another exception explicitly rather than 
relying on a general exception mechanism and case worker's common sense. Other modules 
deal with how the process is initiated, what actors are involved and where handoffs occur, what 
external contacts, documents or information are needed, etc. 

Throughout the design phase, the emphasis is on the enterprise wide view required to ensure 
effective and efficient processes. The Case Builder Tool (described below), can be used to 
quickly capture the outline process design(s), so that feedback can be obtained from as many 
people in the organization as desired. 

Detailed Design: 
Once a target design has been established, further BeCAMe modules contain advice on what 
optimizations could be applied. The first, and most critical, is to carry out a value-added 
assessment, i.e. to examine each component task and decide whether it provides something of 
value to a customer, provides something of(real) value to the business, or actually contributes 
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very little to the case. A typical example of this would be making a copy of a document when 
all that is required later is confirmation of its existence. These non-value-adding steps should 
be eliminated. The second major optimization aspect is to look for ways to compress the design: 
horizontally by reducing the number of people involved, the number of han d-offs required, etc; 
vertically by merging tasks, exploiting concurrency, etc. Other optimization modules look at the 
potential for automation or semi-automation, reuse of existing procedures/cases, and so on. 

Finally, the structural and performance information captured earlier also allows more 
informed evaluation of alternative proposals, including simulation to check for errors, 
anomalies, bottlenecks, etc. 

The net result of applying BeCAMe during this target case design is better, more effective 
processes. 

The BeCAMe methodology is supported with two specific information capture tools, a form 
based manual and a hypertext system. Both tools cover the entire spectrum of BeCAMe in 
complementary ways. The manual is intended to assist primarily in the earlier stages, 
facilitating note taking during interviewing and providing checklists to ensure completeness of 
captured data. The hypertext system provides good detailed support for analysis of the data, and 
can provide useful overviews of what data has been collected so far and what parts of the 
methodology have still to be tackled. 

As mentioned above, the BeCAMe consists of modules and sub-modules addressing specific 
aspects of business case analysis and design. Each module is independent and can be applied 
alone or in a subset of the complete methodology to explore one or more aspects of a case. Each 
module specifies not only how it relates to other modules, including its prerequisites and 
deliverables, but also what analysis/design skills and tools are required for its execution. As well 
as the modules, BeCAMe provides an introduction and tutorial to case analysis and design, help 
with planning the re-engineering project, advice on interviewing techniques and data capture 
and, of course, guidance on how to exploit the facilities of the Case Builder Tool. 

2.2 Case Builder Tool 

The Case Builder Tool (CBT) supports both high-level and detailed design phases. The primary 
function of the CBT is to offer designers a user-natural graphical way to describe their process, 
using concepts and constructs that are familiar to them, and to explore the performance and 
behaviour of the designed case. 

Canvases: 
The basic mechanism provided by the CBT is a Canvas or drawing area on which symbols 
selected from a palette can be placed to create a diagram or flowchart of the process. Figure 2 
shows a typical CBT screen. Symbols represent either tasks to be carried out or process 
structuring constructs such as decisions, parallelism, loops, etc. Task symbols can represent 
either primitive actions to be carried out manually or by software, or higher level tasks which 
contain other structure/task symbols. Thus parts of the diagram can be closed down inside a 
single high level task, making it much easier to obtain/maintain an overview of the overall 
process. Placing the symbols on the Canvas builds up an internal representation of the process, 
and the CBT ensures that symbols can only be placed in valid positions on the diagram, i.e. on 
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Figure 2 The CBT Screen. 

appropriate existing flowlines. Not only does this ensure that the underlying process is always 
"valid", but it encourages the designer to think of the process at all times rather than merely 
cataloguing a sequence of activities. Activities are thus considered to be constituents of the 
process rather than the process being a consequence of the activity sequence. 
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Unfortunately, business processes are almost invariably complex. both in terms of the 
relationships between the process steps and in terms of the factors that have to be taken into 
account at each step. To help the designer cope with this surfeit of information, rather than 
overload one diagram (visually or via dialogue boxes) the CBT provides alternative Canvases, 
each one giving a different view on the underlying process. These views are tied together, so 
changes in one view are instantly reflected in the others. 

As an example, consider the specification of who should carry out each task. Adding role 
labels to a standard flowchart does not help the designer to sec where transfers between roles 
occur or get a feel for how much of the process is done by the various case workers. A better 
mechanism, as adopted by the CBT, is to provide a separate Canvas displaying a Role Activity 
Diagram (RAD) on which the tasks are shown in columns corresponding to the role of the 
person who is to carry them out. While this sort of layout gives a poor idea of the structure of 
the process- consecutive actions arc not necessarily adjacent- it clearly shows what tasks each 
person is expected to do and where the processing has to be handed on to someone else- a major 
source of delay, if not error, in case processing. 

This multi-Canvas concept goes further than just offering different views of the process 
design. It also permits different approaches to the design production. For example, specification 
of an existing process is probably best done using the RAD Canvas, capturing the tasks done by 
each person in tum. Design from scratch is probably best done by capturing an outline of the 
high level tasks and then successively refining these until the design is complete. 

Roles: 
The roles mentioned above identify the characteristics of the personnel that will carry out the 
tasks specified in the process. Since the actual individuals concerned cannot be known at design 
time, abstract roles are used and the case processor maps these to specific actors at runtime. For 
a small organization, a simple role label is probably sufficient. Larger organizations, however, 
frequently allocate different instances of the same process to different individuals, based on the 
specifics of the case- for example a particular clerk would deal with all clients whose name 
starts with A-D, or a particular engineer would specialize in marine engines. To accommodate 
this, roles can be parameterized using information from the case and the case processor. in 
conjunction with an external organization model, selects the required actor at runtime based on 
their current values of these parameters. This external organization model can be a simple table 
of roles and names, or could be a complex, existing competence/security database used 
elsewhere in the organization. In either case, the organization model provides the CRT with the 
available (parameterized) roles for the case designer to use. 

Events: 
Business processes are rarely self-contained; they must respond to events occurring in the 
external world- orders arriving, the financial year ending, a customer query. etc. Generally, 
these events have associated with them more information than their mere occurrence, e.g. the 
item ordered, the customer name, etc. By placing event-wait symbols in the process design, the 
designer can indicate at what point this information is to be incorporated into the case, the case 
waiting for the event if it has not already occurred. The event-wait is parameterized to identify 
which specific event instance(s) is expected and to fetch the associated information into the 
case. Every event-wait must specify a timeout and a timeout action (possibly null) to ensure a 
case cannot stall waiting for something that is not going to happen. Naturally, since a case can 
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itself be the source of events, a corresponding event-raise mechanism is provided. 
As well as interacting with the outside world, the event mechanism can be used to 

synchronize/control separate processes or separate parallel strands of the same process. In fact, 
since case initiation can be considered to be a response to an event containing the startup 
information and process termination to be an event returning the case results back to the 
"outside", case invocation can be thought of as an event activity. This opens up the potential for 
interworking cases running in different Case Processors, including both HI COS and non-
HI COS systems in the same or other organizations, subject of course to the security mechanisms 
enforced by the different event handlers. 

Application Objects: 
When the overall structure has been captured, the designer (or someone from the IT department 
in conjunction with the designer) has to specify the details required for automatic execution by 
the Case Processors. This includes the exact software to be invoked to actually carry out the 
desired activities and the data to be passed to/from this software. Some of this software may be 
built-in to the Case Processors, e.g. simple forms to present some information and request the 
case worker to make a decision based on it. Alternatively, it could be a wrapper around or an 
interface into a pre-existing system. In all cases, the interface for the designer is the same, the 
actual details of what, how and where to call being handled by the Case Processor (and the IT 
department). 

To assist the above detailed design steps, the CBT offers a set of Catalogues describing the 
IT facilities available. Simple cut&paste/drag&drop enables the design to be quickly fleshed out 
to a fully executable specification. 

At this stage, the design is "complete". But is it correct? With an IT system that is going to be 
actually carrying out a business's core processes, rather than just supporting part of them, it is 
essential that the designer is given the utmost confidence that the process as specified will 
perform as intended. To achieve this, the CBT provides three levels of analysis. The first merely 
checks that the specification is complete and syntactically correct, and could be executed by the 
Case Processors. Following this, the designer can simulate the case execution, stepping through 
the process one task at a time. At each step the designer is presented with the data that would be 
made available to the task and prompted for return values. This enables the designer to check 
that: 

a) the data provided to the task is sufficient for the case worker/software to generate the 
required return data; 

b) case workers are not asked to carry out tasks in a non-intuitive order; 
c) the different case workers are only asked to perform tasks appropriate to their position/ 

competence. 

The simulation can also give information about case worker workload and case timings. 
Unfortunately, at best, simulation can only give an indication of possible case performance for 
those paths the designer actually simulates, and even then, unless the data/timings used are 
based on real/realistic information, the results could be misleading. As a result, any simulation 
output reporting timings, resource requirements, workloads or the like, whether from the CBT 
or from any other tool, should be treated with informed caution. 
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In a large or complex process the number of possible (and sensible) paths would be too large 
for the designer to do much more than try the few most common cases. What is possible in the 
CBT, because of its formal basis, is to apply some simple formal reasoning to the case design. 
The CBT reasoning module can prove properties about the case that will hold no matter what 
data is presented at runtime (excluding cataclysmic events such as power failure etc). Generally 
these are of a templated form such as "No cheque will be issued without having been 
authorized"; "If an acceptance letter is sent, a policy is always issued" or "the client database is 
always updated". Most organizations have such procedures that must be obeyed by all cases 
running in the organization, and the reasoner provides a simple way to gain confidence of the 
compliance of a new process, no matter how complex. 

Finally, once the designer is satisfied with the process design, the complete process 
specification is written out in a form that can be directly input to the Case Processors, avoiding 
the introduction of any errors during installation or instantiation of the case. 

3 CURRENT STATUS 

The HI COS project described here was an ESPRIT Ill project, No. 6657 which ended in January 
1996. The HI COS system is currently being deployed within an ESPRIT IV Business Best 
Practice Pilot, "We-Do-IT" 20317. Further details can be obtained from the authors or from 
http://ww.bonn-service.de/empiricalhicos.htm. 
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