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Abstract

We present a model of oce work and work ow systems that we call workcase centric,
based on the view that oce work is a collaborative construction of a case artifact.
This model allows for the uniform treatment of cases for which the organization has
no prede ned procedure, of exceptional cases where the standard procedure must be
modi ed, and of standard cases.

1 Introduction
Most of the existing work ow management systems target formal procedures automation
only. Informal or unstructured procedures are, for the most part, treated as exceptions.
As the name implies, exceptions are by de nition things for which no support is provided,
because they should be rare. As a result, the most challenging and demanding organizational
work is not dealt with.
In these systems, there is usually a clear cut separation between modeling and enactment, due perhaps to the in uence of traditional systems analysis. This approach seems not
to work well for work ow systems, because of the much more uid nature of oce work. In
order to cope with diversity, at enactment time one must plan, re-plan and execute activities, all simultaneously. Users must take the role normally performed by systems analysts,
modeling new situations in an ad-hoc manner at execution time.
Based on these views, we propose a di erent metaphor for the oce activity, with
important consequences for the design of work ow systems. Oce work should be seen
as a collaborative construction of an artifact: the workcase. Oce workers collectively
construct a workcase, by performing actions to this workcase. We call this a workcase
centered approach to oce work and work ow systems.
We oppose the workcase centered view to the traditional view, where oce work is
seen as a sequence of well de ned activities performed onto well de ned objects. The
traditional view emphasizes the modeling activity, the workcase-centric model emphasizes
the enactment.
There are three important consequences deriving from workcase centered view:
 The workcase cannot be de ned a priori, or in other words, one cannot model what
workcases are or will be. The users in the process of their oce work will create
di erent artifacts, sometimes through very creative/unplanned/non-standard means,
for di erent situations.
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The central aspect of a work ow system is to provide the user with tools to alter, add
to, modify the workcase being constructed. Thus a work ow system should be more
concerned in providing tools for the performance of the activities than to control how
these activities should be ordered.
 It is the user - the oce worker - how knows how to get the job done. Instead of
trying to straight-jacket the user, our model let him drive the process the way he sees
t.
The remainder of this paper presents our proposed model. Section 2 gives a model
overview. Sections 3, 4 and 5 presents work, ow and workers related aspects respectively.
The paper ends with conclusions and a bibliography.


2 The Artifact
The main metaphor for the workcase artifact is a folder in non-automated oce systems.
A folder contains the forms used in the normal processing of the workcase, but also may
contain a fax from the client stating that the missing documents were send by currier, a note
from a faculty to the graduate candidate selection committee saying that she has spoken
with the candidate and doubts he is really committed to graduate studies, a post-it note
attached to the form that explains that the customer's phone number will change in March,
a memo from the Marketing V.P. stating that this customer's processing should proceed
as urgent as possible, copies of the all the mail exchanged with the client's engineering
department about requirements, and so on. A folder carries the context of that case, that
is, it contains all the information the oce workers believe will be useful for the subsequent
processing of that case.
The main aspect of the workcase artifact is this ability to add to it new and unpredictable
information, which will be inspected and modi ed at a later time. The fact that the workcase
artifact is an computational implementation of a folder allows one to overcome a series of
short comings of folders in oces. Among these de ciencies are:
 All documents in a folder are visible to all that have access to the folder. In our
system, the information added to the artifact have di erent modes of access control.
A new information may be restricted by activity and by user. For example, the
information about the salary of a manager being hired may not be accessible to the
activities of entering the new employee into the organizational databases or updating
the organization's charts, but may be accessible to the activity of writing the contract.
On the other hand, a memo from the marketing V.P. exempting a client from credit
check should only be accessible to a few people in the organization. On the limit, an
user can attach to a case information that only he can access, to document to himself
why certain decisions were made, but precluding other members in the organization
of having access to his expertise.
 A folder is only accessible to the person in whose desk the folder is at the moment.
Therefore paper folders cannot be replicated and, more important, cannot be searched
2

for information. On the other hand, the workcase artifacts are stored in a database.
There can be parallel activities acting upon the same workcase and the workcase
database can be queried about workcases that bare some similarity with a current
one.
There is another important consequence of the fact that workcases are stored: users
that are not responsible for current activities being performed onto the workcase may
have access to it. This is very important to deal with asynchronous events (or signal
exception [BW95]) related to the workcase: the awareness of an asynchronous events
may come to someone that is not currently working on that workcase - a secretary
receives a letter from the customer cancelling a purchase order while the purchase
order is in the activity of production scheduling - and that oce worker must have
access to the workcases in order to associate the event with the workcase.
Finally there is another aspect of the folder that is important for our model: folders
are untyped - folders can store any kind of documents and can be used for any process in
the organization. The equivalent of this property for the workcase artifact is that these
artifacts should be dynamically typed and that a most generic artifact type should be
available. Sometimes an organization receives requests that cannot be classi ed as one
of its standard procedures and yet it must be dealt with, necessarily in an ad-hoc way.
Sometimes a request is not recognized immediately as one of the standard organization's
procedures, and so the case is "passed around" until someone realizes that the workcase can
be typed as one of the standard types and proceed from there on. Sometimes a workcase
of a certain type, say a purchase order, becomes a workcase of another type, say suing the
customer.
Work, in our model, is to add new information to the workcase and to transform information already present. The essence of an activity is an interface to the components
of the workcase artifact. This emphasis on the activity itself is somewhat di erent form
traditional work ow systems which put more emphasis on the process modeling.

3 The Flow
The sequencing of activities (or in fact the next activity to be executed) will be determined
by the values of four data items in the workcase artifact that are interpreted by the work ow
management system. With this four elds, which can be set and altered by the user, one
can have a uniform treatment of the ow of cases that varies from a totally new case to a
standard case.
The main task of the work ow management system is to determine when an activity
ends what will be the next activity and who will perform it (the WFMS also has to perform
synchronization of and-joins and batch activities [BW95] but we will not discuss these issues
in this paper).
At the end of an activity the system veri es the two data items: next activity, next
executor and if they are set, those will be the next activity and the executor of that
activity. Given the characteristics of this case a user may decide that his boss and not
him should approve the credit, or that the organization legal department should give some
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opinion about the contract, or that John Smith should perform this activity instead, since
John Smith knows well the client, an so on.
If these elds are not set by the user, then the work ow management system uses the
plan data item to determine what is the next activity/executor pair. The plan is represented
as rules that may access other workcase data, databases and so on, in order to determine
the next pair activity/executor. We believe that there is a representational inadequacy of
using simple graphic languages to represent the plan for an workcase, as it was pointed out
by [Bus94,KLR+95] among others, and that stronger representations are needed.
The important aspect is that the plan is part of the artifact and thus can be altered
by users with the correct permission. This adds the possibility of re-planing at enactment
time [BK95] [SMM+94]
The last interpretable data item of the workcase is the return stack. Each entry in the
stack is a pair activity/executor, and next activity, next executor can be set to the top
element of the stack. Thus the return mechanism allows an activity to \subcontract" other
activities, that is to become a goal node allowing \open ended processing to perform exception handling" [EN93]. This lets coordination to be maintained between interdependent
tasks and yet allows discretion at the local sub-task level.
With the combination of these features, the system could allow for the following work
situation: when credit checking a client, Maria sends the case to the legal department (via
the next activity, next executor pair) for an opinion on some documents attached
by the client. At the legal department the case is "send around" until someone realizes
that Toshi has experience with this kind of document and send it to him. Tom writes the
comment and sends it back to Maria (via the return data item). Given the legal opinion
Maria sends the case to her manager, who decides that all authorization on this case should
be done at the V.P. level (and thus alter the plan) and sends the case back to its now
modi ed processing.

4 Conclusions
We have presented a model that separates coordination from activity support, providing
a coordination kernel that allows exible processing of both structured and unstructured
activities in a uniform way. We have also argued that the actual work support is best
provided by artifact construction.

References
[BK95] D.P. Bogia and S.M. Kaplan, Flexibility and Control for Dynamic Work ows in the
wOrlds Environment, in Proceedings of the 1995 ACM Conference on Organizational
Computing Systems (COOCS'95) , N. Comstock and C.A. Ellis (eds.), pp 148{159,
Milpitas, California, 1995.
[BN95] R. Blumenthal and G.J. Nutt, Supporting Unstructured Work ow Activities in the
Bramble ICN System, in Proceedings of the 1995 ACM Conference on Organizational
4

Computing Systems (COOCS'95) , N. Comstock and C.A. Ellis (eds.), pp 130{137,
Milpitas, California, 1995.

[Bus94] C.J. Bussler, Policy Resolution in Worklow management Systems, Digital Technical
Journal , vol. 6 number 4, pp. 23-49, Fall 1994.
[BW95] P. Barthelmess and J. Wainer, Work ow Systems: a few de nitions and a few
suggestions, in Proceedings of the 1995 ACM Conference on Organizational Computing Systems (COOCS'95) , N. Comstock and C.A. Ellis (eds.), pp 138{147, Milpitas,
California, 1995.
[KLR+95] G. Kappel and P. Lang and S. Rausch-Schott and W. Retschitzegger, Work ow
Management Based on Objects, Rules, and Roles, in Bulletin of the Technical Committee on Data Engineering, IEEE Computer Society , vol. 18, number 1, pages 11-18,
March 1995.
[Rob93] Robinson, M., Design for Unanticipated Use...,Proceedings of the Third European
Conference on Computer-Supported Cooperative Work , sept. 1993, G. de Michelis, C.
Simone and K. Schmidt (Editors).
[SMM+94] K.D. Swenson and R.J. Maxwell and T. Matsumoto B. Saghari and K. Irwin,
A Business Process Environment Supporting Collaborative Planning,> in CSCW'94 ,
ACM, 1994.

5

Relatorios Tecnicos { 1995
95-01 Paradigmas de algoritmos na soluca~o de problemas de busca multidimensional, Pedro J. de Rezende, Renato Fileto
95-02 Adaptive enumeration of implicit surfaces with ane arithmetic, Luiz Henrique de Figueiredo, Jorge Stol
95-03 W3 no Ensino de Graduaca~o?, Hans Liesenberg
95-04 A greedy method for edge-colouring odd maximum degree doubly chordal
graphs, Celina M. H. de Figueiredo, Jo~ao Meidanis, Celia Picinin de Mello
95-05 Protocols for Maintaining Consistency of Replicated Data, Ricardo Anido,
N. C. Mendonca
95-06 Guaranteeing Full Fault Coverage for UIO-Based Methods, Ricardo Anido
and Ana Cavalli
95-07 Xchart-Based Complex Dialogue Development, Fabio Nogueira de Lucena,
Hans K.E. Liesenberg
95-08 A Direct Manipulation User Interface for Querying Geographic Databases,
Juliano Lopes de Oliveira, Claudia Bauzer Medeiros
95-09 Bases for the Matching Lattice of Matching Covered Graphs, Claudio L.
Lucchesi, Marcelo H. Carvalho
95-10 A Highly Recon gurable Neighborhood Image Processor based on Functional Programming, Neucimar J. Leite, Marcelo A. de Barros
95-11 Processador de Vizinhanca para Filtragem Morfologica, Ilka Marinho Barros,
Roberto de Alencar Lotufo, Neucimar Jer^onimo Leite
95-12 Modelos Computacionais para Processamento Digital de Imagens em Arquiteturas Paralelas, Neucimar Jer^onimo Leite
95-13 Modelos de Computaca~o Paralela e Projeto de Algoritmos, Ronaldo Parente
de Menezes e Jo~ao Carlos Setubal
95-14 Vertex Splitting and Tension-Free Layout, P. Eades, C. F. X. de Mendonca N.
95-15 NP-Hardness Results for Tension-Free Layout, C. F. X. de Mendonca N., P.
Eades, C. L. Lucchesi, J. Meidanis
95-16 Agentes Replicantes e Algoritmos de Eco, Marcos J. C. Euzebio
95-17 Anais da II O cina Nacional em Problemas Combinatorios: Teoria, Algoritmos e Aplicaco~es, Editores: Marcus Vinicius S. Poggi de Arag~ao, Cid Carvalho
de Souza [Not available.]
6

95-18 Asynchronous Teams: A Multi-Algorithm Approach for Solving Combinatorial Multiobjective Optimization Problems, Rosiane de Freitas Rodrigues,
Pedro Sergio de Souza
95-19 wxWindows: Uma Introduca~o, Carlos Neves Junior, Tallys Hoover Yunes, Fabio
Nogueira de Lucena, Hans Kurt E. Liesenberg
95-20 John von Neumann: Suas Contribuico~es a Computaca~o, Tomasz Kowaltowski
95-21 A Linear Time Algorithm for Binary Phylogeny using PQ-Trees, J. Meidanis
and E. G. Munuera
95-22 Text Structure Aiming at Machine Translation, Horacio Saggion and Ariadne
Carvalho
95-23 Calculo de la Estructura de un Texto en un Sistema de Procesamiento de
Lenguaje Natural, Horacio Saggion and Ariadne Carvalho
95-24 ATIFS: Um Ambiente de Testes baseado em Inje,c ao de Falhas por Software, Eliane Martins
95-25 Multiware Plataform: Some Issues About the Middleware Layer, Edmundo
Roberto Mauro Madeira
95-26 WorkFlow Systems: a few de nitions and a few suggestions, Paulo
Barthelmess and Jacques Wainer
95-27 Work ow Modeling, Paulo Barthelmess and Jacques Wainer

7

Relatorios Tecnicos { 1996
96-01 Construca~o de Interfaces Homem-Computador: Uma Proposta Revisada
de Disciplina de Graduaca~o, Fabio Nogueira Lucena and Hans K.E. Liesenberg
96Abs DCC-IMECC-UNICAMP Technical Reports 1992{1996 Abstracts, C. L.
Lucchesi and P. J. de Rezende and J.Stol
96-02 Automatic visualization of two-dimensional cellular complexes, Rober Marcone Rosi and Jorge Stol
96-03 Cartas Nauticas Eletr^onicas: Operaco~es e Estruturas de Dados, Cleomar M.
Marques de Oliveira e Neucimar J. Leite
96-04 On the edge-colouring of split graphs, Celina M. H. de Figueiredo, Jo~ao Meidanis and Celia Picinin de Mello
96-05 Estudo Comparativo de Metodos para Avaliaca~o de Interfaces HomemComputador, S'lvio Chan e Heloisa Vieira da Rocha
96-06 User Interface Issues in Geographic Information Systems, Juliano Lopes de
Oliveira and Claudia Bauzer Medeiros
96-07 Conjunto fonte maximo em grafos de comparabilidade, Marcos Fernando Andrielli e Celia Picinin de Mello
96-08 96-08 The E ectiveness of Multi-Level Policing Mechanisms in ATM Trac
Control, J.A. Silvester, N. L. S. Fonseca, G. S. Mayor e S. P. S. Sobral
96-09 Sequential and Parallel Experimental Results with Bipartite Matching Algorithms, Jo~ao Carlos Setubal
96-10 96-10 A CPU for Educational Applications Designed with VHDL and
FPGA, Nelson V. Augusto, Mario L. C^ortes and Paulo C. Centoducatte
96-11 Network Design for the Provision of Distributed Home Theatre Services,
Nelson L. S. Fonseca, Cristiane M. R. Franco, Frank Scha a
96-12 Modelling the Output Process of an ATM Multiplexer with Correlated
Priorities, Nelson L. S. Fonseca e John A. silvester
96-13 Algoritmos de a namento tridimensional: exemplos de tecnicas de
otimizaca~o, F. N. Bezerra and N. J. Leite
96-14 Ensino de Estruturas de Dados e seus Algoritmos atraves de Implementaca~o com Animaco~es, Pedro J. de Rezende e Islene C. Garcia
96-15 Sinergia em Desenho de Grafos Usando Springs e Pequenas Heursticas,
H. A. D. do Nascimento, C. F. X. de Mendonca N., P. S. de Souza
8

Instituto de Computaca~o
Universidade Estadual de Campinas
13081-970 { Campinas { SP
BRASIL
reltec@dcc.unicamp.br

9

