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(54) A computer implemented method for implementing an ad-hoc action framework, a user 
terminal and a computer readable storage medium

(57) A computer implemented method for imple-
menting an ad-hoc coordination action framework, ex-
tending on a business process framework,
the method including:

implementing a plurality of ad-hoc coordination ac-
tions in a work context;
enabling the plurality of ad-hoc actions by state tran-
sition templates between roles participating at the
work context, and
tracking the state transitions as a conversation
thread in the work context.
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Description

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of priority
from EP application number 04017028.4, the entire con-
tent of which is incorporated herein be reference.
[0002] The invention relates to a computer implement-
ed method for implementing an ad-hoc action framework
on a business application, relating to a business situation,
run on a computer, a user terminal and a computer read-
able storage medium.
[0003] Business applications running on programma-
ble devices, such as computers, are known. These prior
art applications aid users of the applications performing
their activities within an enterprise. For example, a busi-
ness application may guide a user through steps of a
certain business process in a certain order, e.g. hiring a
new employee. It is known to implement a business ap-
plication using a plurality of services. For different steps
in this process the business application may then provide
the user with one or more services at the user interface,
such as filling in and submitting a form to a database (e.g.
with the new employees name address etc), and ordering
items (e.g. a workplace for the new employee etc).
Typically, a service is implemented as a set of procedures
or functions hosted on a computer server connected to
the computer devices.
Business process models cover the way business is done
formally, without considering informal processes, or
more work group oriented work procedures that evolve
as best practice of how to actually run the business. Be-
sides dynamic workflows that may be adjustable to
ad-hoc constraints or needs at runtime, there exists a
level of ad-hoc people-to-people coordination on top of
a process that manages the process on a meta level,
solve problems, evaluate deliverables, etc. This ad-hoc
coordination is typically done outside of the system using
generic communication tools like email or phone. Such
ad-hoc actions are neither trackable nor directly support-
ed within the context of the business application.
[0004] It is desirable to provide a method for imple-
menting a business application which considers informal
processes. It is a further desirable to provide a method
for implementing a business application which considers
group oriented work procedures that evolve as best prac-
tices. Therefore, according to a first aspect of the inven-
tion, there is provided a computer implemented method
for implementing an ad-hoc coordination action frame-
work, extending on a business process framework,
the method including:

- providing a plurality of ad-hoc coordination actions
as generic callable services in a work context;

- implementing the plurality of ad-hoc actions as tem-
plates defining the state transitions between roles
participating at the work context, and

- enabling the work context to track the state transi-

tions as a conversation thread.
In this way, a flexible and dynamic approach to deal-
ing with ad-hoc actions which form ad-hoc workflow,
is provided. Further, users are helped in tracking
ad-hoc coordination with participants. Further, within
a context, users are supported in their ad-hoc ac-
tions.

[0005] In one embodiment, the ad-hoc action frame-
work is combined, as an additional layer, with the busi-
ness application. In this way, ad-hoc workflow is moni-
tored with respect to the business application without in-
terfering with the running of the business application.
In a further embodiment, the additional layer is modelled
by a plurality of ad-hoc coordination actions on the basis
of one or more state transitions models that define the
ad-hoc interaction between a plurality of participants in
a given context. Such , ad-hoc actions can be provided
as a generic functionality in system environment such as
a guided procedure within the business application. In
this way, the concept of state-transition patterns are com-
bined with the concept of work context. Further, a set of
archetypical ad-hoc coordination actions may be enabled
by state-transition models that define all possible state
transition for this type of coordination act. These
state-transition models may be encapsulated as actions
that can be instantiated within a current work context.
The actions may be long running. When launching such
actions, they may be combined with existing contextual
roles or may add a new participant to the context. Com-
binations of ad-hoc actions and context/process roles
may be pre-enabled to reflect common work practice pat-
terns, for example, negotiate with a supplier, clarify re-
quirements with a requester. Within a work context such
actions may automatically be tracked as pending con-
versations between two or more participants of a work
context. The context framework may further associate
such actions with the corresponding participant(s). For
context tracking, views such as "list all pending actions"
and "list thread of ad-hoc actions for one participant" may
be offered. In this way, the ad-hoc workflow capability
achieved is both flexible and dynamic.
According to a further aspect of the present invention,
there is provided a user interface comprising means op-
erable to perform the method of any of claims 1-18.
[0006] According to a further aspect of the present in-
vention, there is provided a computer readable storage
medium storing a program which when run on a computer
controls the computer to perform the method of any of
claims 1-18.
[0007] Specific embodiments of the invention are set
forth in the dependent claims.
[0008] Further details, aspects and embodiments of
the invention will be described, by way of example only,
with reference to the attached drawings:

Figure 1 shows a further schematic drawing illustrat-
ing a business process, a guided procedure and an
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ad-hoc workflow according to an embodiment of the
invention;
Figure 2 shows a schematic drawing illustrating the
state transitions between two participants in a guided
procedure;
Figure 3 shows a schematic drawing illustrating a
state transition diagram for a sub-work flow;
Figure 4 shows a schematic drawing illustrating a
further state transition diagram for an action work
flow model with sub-work flows, including the ad-hoc
work flow of Figure 1;
Figure 5 lists the candidates for ad-hoc coordination
actions derived from the act-speech diagram shown
in Figure 4;
Figure 6 shows a schematic drawing illustrating an
action pattern including exception handling;
Figure 7 shows a schematic drawing illustrating the
concept of an action in a business application.

[0009] Figure 1 shows a schematic drawing illustrating
a business process, a guided procedure and an ad-hoc
workflow. In particular, Figure 1 illustrates a business
process having a business process framework 91, having
steps request 92, supplier selection 93, contract 94 and
order 95. The business processes are hardwired in the
system. Guided procedures 96 are provided to carry out
the business processes. Guided procedures comprise
dynamic work flow, as illustrated by the circles 79, 98,
99. Out of this formal business workflow, several informal
and more work group oriented ad-hoc processes may
arise. The ad-hoc workflow having an ad-hoc coordina-
tion action framework 100, which forms an additional lay-
er which is disposed on top of the guided procedures. In
particular, an ad-hoc coordination action framework 100,
extends on the business process framework 91. In the
example shown in Figure 1, the guided procedures in-
clude a requirements consolidation 97 which deals with
the request 92, a candidate selection 98 which deals with
the supplier selection 93 and a collaborative deliverable
99 which deals with the contract 94. Within each of the
dynamic workflows, the need for ad-hoc coordination
arises, which includes ad-hoc conversations with partic-
ipants of a particular respective workflow context. Such
coordination are handled by the proposed ad-hoc coor-
dination actions, that are executed on top of the basic
dynamic workflow 101 and include the execution of
standard coordination actions 303. According to an em-
bodiment of the present invention, an additional (third)
layer is provided on top of the collaborative workflow,
such as candidate selection etc. Such workflows are al-
ready more dynamic and sensitive to exceptions, such
as approval and rejection, than fixed business workflow.
They do not necessarily cover the actual exchanges,
such as conversations, email, etc, between participants
due to exceptions, such as lacking information and dif-
ferent opinions, etc. The exchanges, such as conversa-
tions, serve a particular purpose, for example, request
and clarification, etc, and can be modelled by means of

ad-hoc coordination actions in the form of state-action
transitions patterns and related user interfaces. In par-
ticular, a plurality of ad-hoc actions may be enabled by
state transition models between roles participating at the
work context, respectively. Further, the ad-hoc coordina-
tion actions may be implemented as generically callable
actions in the work context. In this way, ad-hoc actions
are available and executable without affecting or rede-
fining the process model at the dynamic workflow level.
In particular, the plurality of ad-hoc coordination actions
may be implemented as state transition templates or
models between roles participating at the work context.
Further, the state transitions may be tracked as a con-
versation thread in the work context. It is noted, that on
the one hand, there exists a dynamic workflow level that
also comprises business actions and perhaps, some col-
laborative actions, and on the other hand there exists the
particular class of ad-hoc coordination actions, which link
two or more roles in a given dynamic workflow context
into an ad-hoc (meta) conversation about the business
situation. According to an embodiment of the present in-
vention, running ad-hoc coordination actions are being
related to participants in a context. In this way, the call-
able actions relating to roles can be tracked as a conver-
sation within the business process. For example, as part
of a model, it may be possible that a supplier has a re-
quest for clarification. According to an embodiment of the
invention, any role can have active coordination acts.
This is in contrast to a conventional system, in which
exceptions are predefined. According to embodiments
of the present invention, ad-hoc workflow which does not
fall under the predefined exceptions, may also be cov-
ered and tracked.
[0010] In particular, in a business process, informal
work groups may progress a business process. In par-
ticular informal work groups contribute to the ad-hoc work
flow 100 in Figure 1. A business process 91 may include
the steps of receiving an invoice, getting approval to pay,
sending the invoice to the accounting department, send-
ing the invoice to the payment department and sending
the invoice to the mail room. The systems design includ-
ing the guided procedures for the system requires in-
put/output and communication links with a variety of par-
ticipants who may be part of the human process carried
out by the informal group. For example, the human proc-
ess for carrying out the business process 91 may include
a secretary who asks for approval for the invoice from a
manager. This part of the procedure requires an esca-
lating action. The invoice is then sent to the accounting
department, where further participants are involved. In
the pay department, a further participant is involved, and
finally the postman who delivers the payment.
[0011] In order to provide a guided procedure that can
deal with the ad-hoc activity which arises as a result of
informal work, the patterns in the informal work are iden-
tified. According to an embodiment of the invention, this
is achieved by deriving an action definition for the actions
involved in the informal work by modelling the state tran-
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sitions for the information exchange between the partic-
ipants. Dealing with ad-hoc work flow may also be re-
ferred to as exception handling. Further, the actions in-
volved in the ad-hoc (or informal) work flow may also be
referred to as exceptions. Exception handling may be
implemented in the guided procedure in the following
way: actions implement the core functionality of an agent
(execution role). They include a specific internal excep-
tion handling for internal purposes. They may give rise
to predefined exceptions to their environment and deliver
status information (detect exception), support diagnosis
of exception (state information and introspection, mod-
elling standard behaviour, suggestion of possible caus-
es), and offer exception handling capabilities. They may
offer generalized exception handling support (retry, roll-
back, pause, etc), as well as action specific support which
helps to build context sensitive exception handling strat-
egies mapped to possible detect/reason patterns. Ac-
cording to an embodiment of the present invention, in the
guided procedure implementation, the propagation of ex-
ceptions may be controlled in a generic way or by en-
hancing the guided procedure template design function-
ality. According to an embodiment of the invention, the
execution of one or more of the plurality of ad-hoc actions
freezes a work flow instance in the business process
framework. In this way, although ad-hoc actions sit on
top of the workflow framework and are independent, they
may still cause a freeze (or a hold) of the dynamic work-
flow. In other words, an ad-hoc coordination may or may
not cause a freeze of the underlying workflow instance.
Further, it may cause a step to be incomplete as long as
conversations are running. In this way, it may be regarded
as a generic pre-condition for steps in a workflow defini-
tion. Thus, running ad-hoc conversations may impact the
workflow by freezing it or making steps incomplete.
[0012] Figure 2 shows a schematic drawing illustrating
the state transitions between two participants in a guided
procedure including a plurality of actions. In particular,
Figure 2 shows an interpersonal exception handling
mechanism embedded in the guided procedure frame-
work. The exception handling mechanism is derived by
analyzing interpersonal exception handling mechanisms
using a speech-act approach. The model shown in Figure
2 shows the interplay between the requests and answers
in a conversation between an initial speak A and an initial
listener B. The states are indicated as circles. The state
transitions are indicated by the arrows linking the states.
To identify each state a number has been allocated to it.
The model assumes that the conversations follow the
state-transition diagram depicted in Figure 2. Thus, at
each step of the conversation there is only a limited set
of possible types of actions 300, such as request, promise
report declare, withdraw, reject, counter, accept and re-
nege. Furthermore, each conversational step transforms
the conversation into a different state, some of which end
the conversation. Note that the "normal" conversation
transforms conversation from the state (1) to state (5),
which is a terminal state (shown through its thick bound-

aries). It is noted that conversations can also take a dif-
ferent avenues to the goal state (5), for example, 1 to 2
to 3 to 2 to 6 to 3 to 4 to 5, or even end without reaching
an end where the initial request is fulfilled, such as (8) or
(9), where the request is withdrawn or rejected, (7), where
B reneges its fulfillment.
Figure 3 shows a schematic drawing illustrating a state
transition diagram for a sub-work flow. Again in Figure
3, a participant A and B are involved in a procedure in-
cluding actions. The actions 303 include a request action,
a promise action, a report action and a declare action.
Figure 4 shows a schematic drawing illustrating a further
state transition diagram for an action work flow model
with sub-work flows, including the ad-hoc work flow of
Figure 1. Figure 4 shows how an ad-hoc work flow can
be modeled using state transitions. It has been found that
the modeling of state transitions to derive an action def-
inition is a useful analytically within the guided procedure
framework. For example, it may be used to analyze the
completeness of the general interpersonal exception
handling mechanisms provided by one checking them
against speech-act like interaction protocols, for exam-
ple, like the one shown in Figure 4, or by identifying the
additional exceptions that may occur according to the
state-transition diagram shown in Figure 2. In the exam-
ple shown in Figure 4, there are four participants, a man-
ager, a secretary, a supplier and a ledger. In the example
shown, each action includes only two of the participants
A, B. In one action, the boss may be participant A, whilst
in a further action, one of the other participants may be
participant A. The designation of the participant depends
on the action. In particular, according to an embodiment
of the present invention, the following generic actions:
request, clarification, endorsement, negotiation, prom-
ise, delegation, escalation, report, confirmation and de-
clare are supported for process roles including, but not
limited to requester, supplier, expert, assistant, approver.
With reference to Figure 2, the guided procedure includes
the following non-exhaustive interpersonal exception
handlers (system specific generic actions):

1. Request for approval: a generic accept/reject ac-
tion providing the former steps deliverables for de-
cision making.
2. Delegation: delegate one work item to someone
else, keep trace of the delegation.
3. Escalation: escalate to another person.
4. Negotiate due date.
5. Request for contribution: generic action for asking
for information.

Each of these interpersonal exception handlers may be
seen as a speech-act type conversation within a guided
procedure. A "request for approval", for example, is a
standard request in the speech-act sense. The approval
can be granted, ending the conversation in state (5) or
rejected ending the conversation in state (8). It is inter-
esting to note that a range of possible outcomes in the
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conversation are identified that are not straight forward
deductions from the "Request for approval" exception. A
request for approval may, for example, prompt a ques-
tioning of the reasoning behind the request by the receiv-
er B (labeled as "B:counter" from state (2) to state (6) in
Figure 2). The requester A may then react by withdrawing
his original request or countering the argument made by
B, continuing the conversation. It should be noted that
the example given in Figure 3 is not a full analysis of the
"request for approval". interpersonal exception. Never-
theless it shows how such an analysis may be conducted
to model the state transitions to derive the action defini-
tion, and how such an analysis may be extended to the
other exception types (system specific generic actions)
as well.
This approach has two further advantages. Firstly, it pro-
vides users of the guided procedure framework with a
conversational context when engaging in interpersonal
exception handling. It may further help other users to
understand the status of the exception handling when
they see the conversational status. Secondly, it provides
a basis which may be applied more broadly to exception
handling. For example, it may be applied to other re-
quests that may typically arise in a daily business activity
besides the ones mentioned above. For example, a re-
quest to reserve a resource, such as a meeting room, for
a particular purpose. Another type of exception may arise
through the incompatibility of a resource with the require-
ment. This may raise a request for definition of the goal,
for example, by relaxing the requested education of a
person to be hired, etc.
[0013] Figure 5 lists the candidates for ad-hoc coordi-
nation actions derived from the act-speech diagram
shown in Figure 4. As mentioned above, an ad-hoc co-
ordination action links two or more roles in a context into
an ad-hoc (meta) conversation about the business situ-
ation. In particular, Figure 5 shows a plurality of generic
acts, listed in a the first column, including coordination
actions 303. The actions include, but are not limited to,
request, clarification, endorsement, negotiation, prom-
ise, delegation, escalation, report, confirmation and de-
clare. The participants 109-113 are listed in the first row,
include, but are not limited to Requester, Supplier, Ex-
pert, Assistant, Approver.
[0014] Figure 6 shows a schematic drawing illustrating
an action pattern including predefined exception han-
dling. In order to illustrate the use of action patterns, a
simplified version of an employee hiring process is given.
This process it used to illustrate ad-hoc workflow issues
and exception handling methods. The process includes
the steps request employee 114, headcount approval
115, create job profile 116, submit job profile 117, select
candidate 118, prepare entry program 119, prepare in-
frastructure 120 and enact entry program 121. The proc-
ess can be mapped to the guide procedure framework
as follows:

The owner of the process is mapped to the respon-

sible HR manager and the initiator is mapped to the
manager requesting an employee. Additional roles
needed during the runtime of the guided procedure
are: boss of initiator, HR employee, team members,
candidates. The guided procedure comprises four
phases: the request phase 122, selection phase 123,
prepare phase 124 and employee introduction
phase 125. At design time, the following exceptions
are identified: headcount approval might fail, select
candidate might fail or timeout (long duration). In or-
der to avoid these exceptions, the process includes
exception handlers. In particular, an action to com-
municate to requesting manager 126 if the head-
count is not approved and a change profile action
127 if there is a time out or no match for the selection
of the candidate. The process shown in Figure 6 is
implemented in the guided procedure framework as
follows: the submit job profile step is included in the
same phase as the select candidate step in order to
avoid reactivation of an already finished phase when
the job profiled has to be changed. The process mod-
el shown in Figure 6 does not cover any informal
exceptions and communication needs between con-
tributors to this process. In a business situation, there
is often not a simple approve vs not approve but first
there is a request for clarification why the manager
believes that the candidate for employment is a good
fit. There can also be a request for more information
if the information provided to the employer is insuf-
ficient. There can be negotiation taking place be-
tween line manager and HR generalist about appro-
priate salary level or job title. To address these
ad-hoc conversations, the present invention pro-
vides, in one embodiment, an additional layer on top
of this process model that supports the execution of
predefined ad-hoc actions that enable some kind of
conversation thread between roles to enable this
ad-hoc coordination need.

[0015] Figure 7 shows a schematic drawing of an ac-
tion and its connection to a specific work context. An ac-
tion 300 may include ad-hoc actions, as discussed
above. Ad-hoc actions may be generic. Alternatively,
they may be specific to a particular action. Ad-hoc actions
form ad-hoc workflow. As described, the present inven-
tion is concerned with the tracking of ad-hoc actions using
an ad-hoc action frame work on a context instance. The
ad-hoc framework may be implemented by an ad-hoc
workflow engine 80.
An action 300, for example, an ad-hoc action, is instan-
tiated providing an interface 340 to a work context 20.
The action 300 activates one or more generic services,
preferably web services, wherein a predefined number
of data objects are handled in the work context 20. The
action 300 may be designed to have a plug & execute
interface 340 which may be described as a generic da-
ta-interface through which data exchange is possible
from the context to the action. In particular, actions are
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atomic tasks or particular instances of work that a user
performs in a given work context 20 or steps that users
must execute in a process.
[0016] Some generic ad-hoc coordination actions 303
include escalation, request for review, or request for ap-
proval and may also be referred to as exception handling
actions, or exception handlers per se. The present inven-
tion, is in particular, concerned with such actions. System
specific generic actions, as exemplified above, typically
involve a plurality of participants. For example, in the del-
egation action, a task may be delegated from one par-
ticipant to a second participant. Several participants may
also be involved. The ad-hoc nature of the activity in-
creases as the number of participants increases, since
the larger the number of participants the larger the
number of possible outcomes and possible processes
that lead to the outcomes.
In the user interface 70 a Contextual Action Bar may be
provided which supports the display of response options
provided by the work item. Those are typically workflow
options like "yes", "no", "reject", "reply", "delegate". There
are also other task management options provided such
as "prioritize", "add to My Lists", "Open related work con-
text", transform into a procedure or ad-hoc Activity, and
so forth. System specific generic actions in terms of
ad-hoc activity are described in detail below.
[0017] Typically in a Guided Procedure project proc-
esses are modelled by integrating existing and newly im-
plemented services into a coherent procedure. In this
way the workflow as experienced by this user; whether
the user is the owner of the process, or at least this part
of it; the work objects managed by the process. Guided
Procedures support collaboration amongst multiple us-
ers all working towards a common goal, each contributing
their share. UI elements of the Guided Procedure allow
for navigation through the process, indicate the status of
the process, and provide different views on the process.
[0018] The invention may also be embodied in a com-
puter system. A computer (system) includes any type of
programmable apparatus such as a desktop computer,
a personal digital assistant, a (mobile) telephone or any
other suitable type of programmable device. A computer
(system) may include one or more of such devices com-
municatively connected in a suitable manner. To provide
for interaction with a user, a computer system can be
used having a display device such as a monitor or LCD
screen for displaying information to the user and a key-
board and a pointing device such as a mouse or a track-
ball by which the user can provide input to the computer
system. The computer system can be programmed to
provide a graphical user interface through which compu-
ter programs interact with users.
It should be noted that the above-mentioned embodi-
ments illustrate rather than limit the invention, and that
those skilled in the art will be able to design alternatives
without departing from the scope of the appended claims.
For example, the computational aspects described here
can be implemented in digital electronic circuitry, or in

computer hardware, firmware, software, or in combina-
tions of them.

Claims

1. A computer implemented method for implementing
an ad-hoc coordination action framework, extending
on a business process framework,
the method including:

- providing a plurality of ad-hoc coordination ac-
tions as generic callable services in a work con-
text;
- implementing the plurality of ad-hoc actions as
templates defining the state transitions between
roles participating at the work context, and
- enabling the work context to track the state
transitions as a conversation thread.

2. A method according to claim 1, including providing
the ad-hoc action framework, as an additional layer,
in a business application.

3. A method according to claim 1 or claim 2, including
tracking the conversation thread in real time.

4. A method according to claim 1, including modelling
the plurality of ad-hoc actions on the basis of one or
more state transitions between one or more partici-
pants in the one or more actions, respectively

5. A method according to claim 4, including persisting
the ad-hoc actions between the one or more partic-
ipants in the work context.

6. A method according to claim 5, wherein the ad-hoc
actions are comprised in a conversation between the
one or more participants.

7. A method according to claim 4, including instantiat-
ing an ad-hoc conversation including one or more
ad-hoc actions between one or more participants
within the work context.

8. A method according to claim 1, wherein at least one
of the plurality of ad-hoc actions are at least one of
a generic ad-hoc action and an action specific ad-hoc
action.

9. A method according to claim 1, wherein at least one
of the plurality of ad-hoc actions are a definition of a
coordination action between a plurality of partici-
pants, wherein the coordination action has a partic-
ular type.

10. A method according to claim 9, wherein at least one
of the plurality of ad-hoc actions are modelled on a
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state transition model including substantially all state
transitions for the particular type of coordination ac-
tion.

11. A method according to claim 10, including encapsu-
lating the state transition models as long-running ac-
tions on a business application.

12. A method according to claim 11, including instanti-
ating the long-running actions within an instantiated
context of a business application.

13. A method according to claim 12, including, when
launching the long-running actions, combining the
long-running actions with an existing contextual role.

14. A method according to claim 11, including, when
launching the long-running actions, adding a new
participant to the instantiated context.

15. A method according to claim 1, including pre-ena-
bling a combination of at least one of the plurality of
ad-hoc actions with a particular instantiated context
in accordance with a common work practice.

16. A method according to claim 1, wherein the plurality
of ad-hoc actions include a definition of at least one
a request action, a promise action and a negotiate
action.

17. A method according to claim 2, wherein the addition-
al layer is modelled by a plurality of ad-hoc coordi-
nation actions on the basis of one or more state tran-
sitions models that define the ad-hoc interaction be-
tween a plurality of participants in a given context.

18. A method according to claim 1, wherein the execu-
tion of one or more of the plurality of ad-hoc actions
freezes a work flow instance in the business process
framework.

19. A user interface comprising means operable to per-
form the method of any of claims 1-18.

20. A computer readable storage medium storing a pro-
gram which when run on a computer controls the
computer to perform the method of any of claims
1-18.
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