
WO 2004/017165 PCT/US2003/025124  1 DYNAMIC INTERFACE
BETWEEN BPSS CONVERSATION MANAGEMENT AND  LOCAL
BUSINESS MANAGEMENT BACKGROUND OF THE INVENTION 5
[0001] The present invention relates to devices and
methods that coordinate an external  conversation
process between entities with an internal workflow of
one of the entities. More  particularly, it relates to
devices and methods that are compliant with an
inter-enterprise  conversation process standard for
routing electronic commerce documents between
enterprises.  [0002] E-business is moving toward a
paradigm in which enterprises interact with each other
10 through exchanging XML documents based on
well-defined protocols such as SOAP, WSDL,  ebXML,
which enables them to interoperate their Web services
in a dynamic and loosely  coupled way [T. Bray, J.
Paoli, C. M. Sperberg-McQueen, "Extensible Markup
Language  (XML) 1.0 Specification", February 1998,
(http://www.w3.org/TR/REC-xml), EbXML.org,  Business
Process Specification Schema", V1.01, 2001, SOAP,
"Simple Object Access Protocol", 15
http://msdn.Microsoft.com/xml/general/soapspec.asp,
www.w3c.org, WSDL, "Web Service  Description
Language", www.w3c.org.]. In order for enterprises to
collaborate at the business- process level, channels
must be developed to allow the business processes that
run on their local  sites to interact. Several
Inter-enterprise Conversation Process (ICP)
specification standards  have been proposed such as
ebXML BPSS (Business Process Specification Schema) 20
[EbXML.org, Business Process Specification Schema",
V1.01, 2001], WSCI (Web Service  Choreography
Interface) [WSCI, "Web Service Choreography
Interface", Tech Report by Italio,  SAP, BEA, Sun
Microsystems. 2002], WSCL (Web Service Conversation
Language) [WSCL,  "Web Service Conversation Language",
HP Submission to W3C, www.w3c.org]. As shown in
Figure 1, an ICP specifies the choreography of
document exchange as an abstract interface, 25 leaving
the processing and provisioning of documents to local
business processes or services. In  this illustration,
two parties are represented by two columns of business
documents.  Transmission of an order 101 lends to an
invoice 111. The invoice eventually prompts a  payment
102, after which merchandise is shipped and a shipping
notice 112 is generated. As  illustrated in the
figure, the two parties have internal processes that
communicate through a 30 conversation process. As an
abstract interface, one ICP can be supported by a
variety of  business processes and services with
different implementations. However, none of the ICPs
specify how local business processes couple their
internal and external processes. 
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Accordingly, an opportunity arises to develop methods
and devices that coordinate  between an external ICP
and an internal workflow. SUMMARY OF THE INVENTION 5
[0004] The present invention relates to devices and
methods that coordinate an external  conversation
process between entities with an internal workflow of
one of the entities. More  particularly, it relates to
devices and methods that are compliant with an
inter-enterprise  conversation process standard for
routing electronic commerce documents between
enterprises.  Particular aspects of the present
invention are described in the claims, specification
and 10 drawings. BRIEF DESCRIPTION OF THE DRAWINGS
[0005] Figure 1 depicts interaction between two
businesses each having its own local  business process
system. 15 [0006] Figure 2 depicts a conversation
process manager including a conversation manager  and
a workflow engine. [0007] Figure 3 illustrates the
BPSS collaborator in a conversation management system.
[0008] Figures 4 and 5 illustrate, with backfilling,
processing of inter-enterprise conversation  process
messages by an order processing system. 20 [0009]
Figures 6 and 7 provide additional detail regarding
interaction of a BP SS  conversation manager and a
process manager. [0010] Fig. 8 illustrates one
embodiment of tight coupling between conversation
manager  and a process manager. 25 DETAILED
DESCRIPTION [0011] The following detailed description
is made with reference to the figures. Preferred
embodiments are described to illustrate the present
invention, not to limit its scope, which is  defined
by the claims. Those of ordinary skill in the art will
recognize a variety of equivalent  variations on the
description that follows. 30 [0012] An ICP (or simply
a conversation process) is not executed on a
centralized server, but  carried out by multiple
participating parties. Each party is responsible for
enforcing its peer WO 2004/017165 PCT/US2003/025124  3
view of the conversation process. This typically
includes verifying the inbound documents and  



controlling the sending of outbound documents
according to the ICP specification. [0013] At one
business site, a conversation process that handles
document exchanges is  coupled with a local business
process handling a workflow of tasks for document
processing and  5 provisioning. In turn, these tasks
are actually performed by the concrete actions,
services and  other local business processes. [0014]
There is or should be independence between
"conversation activities" and "process  tasks", and
between tasks and actions. For an external
conversation process between entities, the
conversation activities typically are interface level
objects internal to the conversation process, 10 and
tasks for supporting the conversation activities
typically are implementation level objects  defined
externally to the conversation process. For a business
process, managed by an entity, the  tasks typically
are interface level objects internal to the business
process, and actions for  performing the tasks
typically are implementation level objects defined
externally to the business  process. This implies that
a so-called Collaborative Process Manager (CPM) for
supporting 15 inter-enterprise collaboration is
potentially made of three communicating components, as
illustrated in Figure 2. The components handle
conversations 211, local business processes 213  and
actions 214, respectively. The so-called Conversation
Manager (CM) 211 handles inter- enterprise business
interaction 201 based on an ICP model (conversation
model). A core  function of CM is to enforce the
choreography of document exchange. The so-called
Process 20 Manager (PM) 213 runs local processes based
on a business process model. A core function of  PM is
to enforce the rules for triggering tasks. These tasks
contribute to the accomplishment of  the local
process, including document manipulation as required
by the conversation activities.  The Action Manager
(AM) 214 dispatches and invokes local applications,
services or processes  to perform process tasks. An
action provides an actual implementation of document
processing, 25 provisioning or other applications.
Actions may be called through local or remote
invocation,  based on CORBA, WSDL, etc. The invocation
may be made synchronous or asynchronous.  The PM and
AM can both be implemented as parts of a workflow
engine 212. On the internal  side of interactions 221,
the CPM 210 may interact with users 222, private
process engines 223  or application servers 224. The
functions of conversation management, process
management and 3o action management may be combined in
a CPM system 210, or provided by separate but
communicating systems. [0015] In this document, CPM is
a general name rather than any specific system. By
conversation process, we mean the one describing
conversation flow; by business process we WO
2004/017165 PCT/US2003/025124  



4 mean the one describing workflow. For clarity, we
distinguish the basic operations of  conversation
processes and business processes by calling them
conversation activities and tasks  respectively.
[0016] In supporting business collaboration, CM
focuses on enforcing the constraints of 5
inter-enterprise document flow; PM focuses on
enforcing the constraints of intra-enterprise task
scheduling. CM deals with choreographed document
exchange; PM deals with document  processing and
provisioning accordingly, as well as the issues on
transaction, recovery,  concurrency, etc, in the
context of process management. [0017] At a business
site, a conversation process, say C, defining the
choreography of 10 document exchange, actually
indicates the expected behavior of the coupling
business process,  say, P, for processing and
producing the corresponding documents. If P can
process and provide  documents in the order that
matches the order of document receiving and sending
specified in C,  we say P can be used support C.
[0018] In general, the conversation process and the
coupling business process are based on  15 different
models. A conversation activity has two operations for
delivering requesting and  responding documents, which
may map to one or more local tasks for consuming and
producing  the documents. The ICP models for
conversation process standards such as BPSS
[EbXML.org,  "Business Process Specification Schema",
V1.01, 2001], WSCI [WSCI, "Web Service  Choreography
Interface", Tech Report by Italio, SAP, BEA, Sun
Microsystems. 2002], etc., are 20 all different from
the traditional workflow models such as WFMC's
reference model [Workflow  Management Coalition,
www.aiim.org/wfinc/mainframe.htm]. The choreography of
conversation activities and the flow of task execution
are also semantically different. Since in  business
interactions, a system operated by one party cannot
control the behavior of systems  operated by other
parties, the choreography of interactions should be
verified with respect to a 25 commonly agreed
conversation model. In present circumstances, with a
variety of emerging  standards, a conversation process
standard selected by parties to a conversation may be
supplemented by an express conversation process
agreement between the parties, either bilateral  or as
participants in a group. [0019] In the following
section we shall discuss two major issues: the
conversation 30 management and the dynamic interface
between conversation management and local business
process management based on the conversation
model-driven asynchronous task activation  mechanism. 
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Manager for Supporting Inter-enterprise Collaboration
[0020] We have developed a CM system that we call BPSS
collaborator, for handling  choreographed conversation
under the ebXML Business Process Specification Schema
(BPSS)  standard [EbXML.org, Business Process
Specification Schema", V1.01, 2001]. One of skill in 5
the art will recognize that the following description
also applies or can be extended to ICPs other  than
BPSS, such as WSCI or WSCL, or any emerging or
later-developed ICP standard. BPSS  [0021] The ebXML
BPSS is a standard XML-based language for specifying
inter-enterprise  conversation processes. In BPSS, a
conversation process is called collaboration. A binary
.o collaboration has two authorized-roles and a
multi-party collaboration has more than two
partner-roles. The business partners participating in
a collaboration process play these roles;  they
interact through a set of choreographed conversation
activities (called business activities in  BPSS). A
conversation activity may represent a business
transaction consisting of one or two  predefined
business document flows between the participating
roles. Iteratively, a conversation 15 activity may
also represent a nested binary collaboration. In
general, the BPSS model is a  conversation process
model; it provides the abstract interfaces of business
interaction, regardless  of the concrete
implementation. [0022] Different from the usual
business process or workflow specifications, a BPSS
only  describes the public interface between business
partners, which is essentially the document 20
exchange between them. Different from the tasks in a
business process, a conversation activity  in a
conversation process usually represents two
operations: a request and a response between the  two
participating roles. Moreover, different from the flat
business process models, the BPSS  model is
hierarchically structured. BPSS Collaborator -A CM
Based on BPSS Model 25 [0023] The BPSS collaborator in
Figure 3 is a CM system 311 that we developed for
handling BPSS based, peer-to-peer binary or
multi-party collaboration. At a business site that
participates in an inter-enterprise collaboration, the
primary function of the BPSS collaborator  333 is to
enforce the "interaction-flow" constraints 332 with
its partners 300, based on the BPSS  conversation
process model. A particular conversation is a
collaboration instance 334. The 30 concrete
implementation of document manipulation is left to
local workflow systems and  services 321. 
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collaboration specified in BPSS includes multiple
choreographed conversation  activities having a
history, rather than a single round of document
exchange. Thus, the BPSS  collaborator 333 handles
conversation activities in the way analogous to
workflow system  handling process tasks. Enforcing the
choreography of conversation activities at a business
site 5 preferably takes into account not only the
existence of inbound and outbound documents, but  also
the order and time for those documents to be sent or
to be received (i.e., the history of the
collaboration instance). This function is not covered
by conventional workflow systems.  Further, since
inter-enterprise collaboration is not controlled by a
single enterprise, and the  behavior of other
enterprises may not be trusted by default. The
choreography of document 1o exchanges preferably is
validated by the collaborator 333 taking into account
both the schema or  interaction constraints 332 and
the history of the particular interaction 334. [0025]
Given the above requirements, the BPSS collaborator
provides the following  functions. It supports the
BPSS definition model, including the creation,
maintenance and  manipulation of conversation process
template objects in Java or another programming
language. 15 These objects are created by parsing the
XML specifications into DOM trees or other tree
structures and then by turning the trees into the
corresponding Java objects. It supports the BPSS
instance model at runtime, including creating,
maintaining and evolving local-site collaboration
instances step by step along with the business
interactions. It verifies the choreography of
conversation activities (conversation-flow) based on
the template model 332 and the execution  20 history
of each collaboration instance 334. These are core
functions for enforcing the document  exchanges
constraints in multi-party or binary collaborations;
for checking the consistency of  document exchange
with respect to the collaboration context, document
types, participating  roles, etc; for evolving
conversation process instances consistently with
respect to the inter- enterprise messages; and for
ensuring peer-wise synchronization of conversation
process 25 executions. The results of the BPSS model
based run-time verification are used to determine the
correctness of document sending and receiving, and to
generate the conditions for activating  local process
tasks to process inbound documents and provide
outbound documents. Regarding  to the interface to PM,
the information returned from the BPSS collaboration
verification  operations is used to insert messages,
portions of messages or information about messages
into a 30 task activation data structure that is used
to activate the local process tasks asynchronously.
The  system manages collaboration sessions, including
initiating and maintaining the global  



conversation instance and Id for each conversation
process, and at a participant site, correlating  the
conversation Id with the local processes, tasks or
actions that support the corresponding WO 2004/017165
PCT/US2003/025124  7 conversation process. The system
manages collaboration roles. Under BPSS, this includes
resolving, maintaining and retrieving the
authorized-roles for binary collaboration, and
partner- roles for multi-party collaborations. This
allows a party to play different roles in multiple
binary  collaborations involved in a conversation
process hierarchy or in a multi-party collaboration. 5
And, the system monitors collaboration instances. A
web interface may be provided for  monitoring the
collaboration status, documents exchanged, etc, with
other partners. [0026] The logical execution of a BPSS
conversation process actually involves two or more
peer-executions at the participant sites. At each
site, a peer conversation process instance 314 is
built and evolved step by step as the document
exchanges go on. The history of the conversation 10 is
maintained as part of the instance. For business
documents, either sent or received, the BPSS
collaborator will search the conversation process
template to identify the conversation activity,
transaction, requesting operation or responding
operation that match the delivered document; and
locate, update or create the corresponding instances
if they are consistent with the template.  Unlike a
business process instance that is evolved by the
workflow engine, a conversation 15 process instance is
evolved as the reaction to document exchanges, so in
most cases it is back- filled. [0027] Figure 4 shows a
conversation process example with two level nesting.
Its instance is  created and evolved according to
document exchange. For verifying a document delivery,
the  collaborator takes conversation ID, document
type, sender, receiver and activity name as input 20
parameters, validates these information based on the
conversation process template and instance,  returns
verification results to the local service such as a
coupling workflow engine, and evolve  the conversation
process instance. In this example we can see three
conversation processes at  different levels:
"OrderManagement" 401, "Ordering" 411 and "Checking"
421. "Order" 403  and "Check" 412 are collaboration
activities representing nested conversation processes;
other 25 activities specify document flow between two
roles. Activities "Submit Change" 414 and  "Check
Status" 415 can be repeated. These conversation
processes are defined with different  roles.
Accordingly, a party will play different roles in the
conversation process instances at  different levels,
and the role resolution and switching are the
functions provided by the  collaborator. 



30 [0028] To show how a conversation process instance
evolves in the way differently from  how a business
process instance evolves, we illustrate in Figures
5A-B the conversation  instances upon the first two
documents delivered. The first Order Management 501
document  should be the requesting document for
conversation activity "Contact" 502; this activity
specifies WO 2004/017165 PCT/US2003/025124  8 one-way
document delivery. When the document delivery is
validated, the conversation process  instance looks
like Fig. 5A. The second Ordering 511 document should
be the requesting  document 512 of conversation
activity "CheckAvailability" 523, and if validated,
the  conversation process instance is evolved to Fig.
5B. A response 522 is returned. We can see 5 clearly
how the containing conversation processes "Ordering"
511 and "Checking" 521 are  instantiated to hold this
conversation activity, in the "back filled" way.
Possible Architectures for Interacting CM and PM
[0029] While the BPSS collaborator handles
conversation activities, document consumption  and
production are implemented as local business processes
and services. As a CM system, the  10 BPSS
collaborator can interface to either a PM or an AM;
and there are several configurations  for a CM and PM
to interact. [0030] First, a stand-alone ICP engine
can be constructed around the CM to support only
conversation activities. The CPM built on this
architecture has the following limitations. This
architecture does not support processes involving the
local tasks other than conversation 15 activities;
therefore it does not readily accommodate the usual
case that an enterprise business  process is defined
for conducting both public interaction and private
applications. It does not  allow a public conversation
process to interact with a running local process.
Further, the local  services invoked by the CPM as
separate points of service (POSs), are not correlated
at the  business process level. This architecture has
to deal with the scalability on its own as it cannot
20 rely on a local workflow engine to do so.
Therefore, it must be facilitated with a full spectrum
of  process management functions, with considerable
overlap to an enterprise workflow engine.  [0031]
Second, a workflow engine can have the CM as its
front-end for handling business  conversation. The
major limitation of this architecture is that the BPSS
collaborator has its own  inter-enterprise messaging
logic, and therefore must ensure the throughput,
security, etc, of 25 message delivery. In case the
backend workflow engine includes this logic, the BPSS
collaborator should be able to reuse it, which leads
to the architecture described below.  [0032] Third, an
extended workflow engine can have the CM plugged in.
This last  



architecture increases usability of existing workflow
system components, supports both  conversation
processes and local processes, and simplifies the
interface between CM and PM. 3o By providing CMs under
different ICP standards, a CPM can support multiple
ICP languages. WO 2004/017165 PCT/US2003/025124  9 CM
as Model-driven Asynchronous Task Activator
Synchronous and Asynchronous Task Activation [0033] In
conventional workflow models, conceptually a task is
triggered by the satisfaction  of so-called "task
activation conditions". When a process is specified
with inter-linked tasks, a  5 link from task Tp to
task T actually represents an activation condition of
T relating to the execution status of Tp. From this
point of view, a business process may also be viewed
as a set  of rules for task activation, process
termination, etc. [0034] We distinguish two general
mechanisms of task activation: synchronous activation
and asynchronous activation. Given a task T,
synchronous activation means an event, such as  10
notifying the status of a precedent task, directly
activates T. Asynchronous activation means an event
causes the update of a task activation data structure
underlying the task activation  condition of T, which
may potentially make the task ready to run. Checking
conditions and  activating T is handled by a separate,
asynchronous thread of control. Activating a task may
mean executing it right away or schedule it to run. 15
Conversation Model Driven Asynchronous Task Activation
[0035] Given a conversation process, C, and the
coupling local business process, P, even if  the task
flow of P is consistent with the order of document
exchange specified in C, it is difficult  to
synchronize the execution paces of P and C, especially
when P involves other private  applications and runs
at a different pace from C. 20 [0036] Asynchronous
task activation is the mechanism for solving the
difficulty of  synchronizing a conversation process
instance and the corresponding local business process
instance. Referring to Figure 6, asynchronous task
activation may include the following. A task  661 can
be scheduled to run based on certain task-activation
conditions 651, and these conditions  are checked
against certain underlying data. The evolving 635 of a
conversation process 25 instance 634 upon document
exchange 647 generates the information for updating
651 the task  activation data structure underlying
task activation-conditions. Asynchronously, the task
scheduler 652 of a PM 613 will check those conditions
651 to schedule tasks 661, as a separate  thread of
control. The task activation data structure updates
can be made by the CM using PM's  



API, or by the PM using CM's API. 30 [0037] Regarding
to BPSS-based conversation, validation of documents
sent and received,  may involve the following
attributes: collaboration ID; conversation-activity
name that  represents a service; sender; receiver; and
document name. WO 2004/017165 PCT/US2003/025124  10
[0038] Based on the template 632 and execution
instance of the BPSS conversation process  634, when
the above document exchange information is validated,
information 646 may be  returned; otherwise
appropriate error messages may be returned. The
returned information 646  includes: collaboration ID;
conversation-activity; interaction-time; requesting
player and its 5 role; responding player and its role;
document name; action-type ("responsing" or
"requesting");  validation status. [0039] These
resulting data may be selected to underlie
task-activation conditions. A  mapping between the
information generated by CM and a task activation data
structure is  provided. Different mappings may adapt
the CM to different workflow engines. With such 10
mappings, conversation processes and local business
processes can be defined independently.  Figure 7 is a
more detailed illustration of the conversation model
driven asynchronous task  activation. Some numbering
of this figure parallels the numbering in figure 6. In
a public  process 701, a document exchange message 747
is sent from one entity to another. This  document
exchange message 747 may include a collaboration ID,
an activity, and identifications 15 of the sender and
receiver. The document exchange message is received
for processing by a  collaborator 733. The
collaborator 733 has access to a BPSS template 732
that specifies rules or  constraints on
inter-enterprise conversation processing, preferably
in the form of a schema. The  collaborator 733 also
has access to a BPSS instance 734 that includes a
history of a particular  conversation, typically
tracked by collaboration ID number. The collaborator
733 verifies the 20 message received, preferably
against both the template 732 and a conversation
history 734. The  validated results 746 may include a
collaboration ID, an activity, an interaction
timestamp, a  request-role party identification, a
response-role party identification and a document name
corresponding to the message. The message, a portion
of the message or information responsive  to the
message is entered into a task activation data
structure 753. The task activation data 25 structure
may include a collaboration ID, sender-role,
receiver-role, service requested and  document name.
It may include various additional information used to
activate tasks in an  internal workflow. An additional
data structure 751 includes task activation
conditions. A  



workflow manager compares data in the task activation
data structure to task activation  conditions to
determine when tasks, such as order processing 762 in
a private process 722 should 30 be activated,
deactivated or otherwise processed. [0040] With the
above architecture, the functions of CM and PM have
separate functions.  As shown in Fig. 8, the CM 811 is
responsible for managing conversations under a
conversation  process model 801, the PM 813 is
responsible for managing the coupling of local
processes 822 WO 2004/017165 PCT/US2003/025124  11
based on its workflow model. However, treating the
BPSS collaborator as the CM built into the  CPM 810
rather than as a front-end CM can free it from
handling inter-enterprise messaging  directly,
allowing it to rely on the capability and scalability
of the workflow engine logic 818 to  do so. As shown
in Figure 8, in this case the CM does not act as a
"message-interceptor". 5 Tightly coupling a CM and a
PM under the asynchronous task activation mechanism
represents  an elegant approach to bridging a
conversation model 801 and a business process model
822.  When the BPSS collaborator verifies document
exchanges and uses the verification results to set  up
data for the task activation conditions for the local
processes, the BPSS collaborator may be  viewed as the
extension of the PM's rule engine for task scheduling.
And the conversation 10 process instance may be viewed
as the extension of the task activation data structure
that is  searched by the rule engine through APIs.
[0041] From this point of view, the BPSS collaborator
can be characterized as a conversation  model driven
asynchronous task activator with which the rule based
task scheduler interacts.  This architecture modifies
the CM function from an "active component" to a
"passive 15 component" controllable by the PM through
APIs. This architecture supports the following
features. It has a public interface. The BPSS
collaborator provides BPSS model based  conversation
management. However, it does not intercept
inter-enterprise messages; instead, it  obtains the
information on inter-enterprise interaction from the
CPM platform. It has a local  interface. The BPSS
collaborator interfaces to the local PM through APIs,
and can be 20 characterized as a conversation model
driven asynchronous task activator. It interacts with
private processes. A conversation process instance can
interact with a running local process  under the
asynchronous task activation mechanism; the local
business process can have mixed  tasks for handling
interchanged documents and for other private actions.
[0042] A preferred architecture that uses a
conversation manager as a plug-in to a workflow  25
manager provides a clear separation of
inter-enterprise conversation management and local  



business process management. It allows the maximal
usability of existing workflow system  components,
supports both conversation processes and local
processes and allows a conversation process to
interact with a running local process. Based on the
notion of conversation model  driven asynchronous task
activation, this architecture bridges the conversation
model and the  30 business process model, and supports
seamless integration of CM and PM. Multiple CM-based
conversation model driven asynchronous task activators
under different ICP standards can be  provided which
allow the CPM to support multiple ICP languages. WO
2004/017165 PCT/US2003/025124  12 [0043] As ICP
standardization is ongoing, it is understood that
multiple conversation  managers or components of a
single CM, based on several ICP models, such as BPSS,
WSFL  and WSCI, can support multiple inter-enterprise
interaction standards. [0044] In order for enterprises
to collaborate at the business-process level, they
must allow  5 the business processes run on their
local sites to interact. Each party participating in
an inter- enterprise collaboration needs to deal with
two kinds of processes: the public conversation
process specifying the "conversation-flow", and the
local business process specifying the  "workflow" that
fulfills the conversation activities. How to integrate
conversation-flow  management and workflow management,
particularly, how to make full use of an existing 10
workflow engine to support inter-enterprise
collaboration, is a challenge. [0045] Several
architectures for interoperating a conversation
manager and a process  manager based on conversation
model driven asynchronous task activation have been
described  that support extended use of existing
workflow system components, support both conversation
processes and local processes, and provide a dynamic
and simple interface between conversation  15
management and process management. [0046] This work,
addressing peer-to-peer process interaction, clearly
differs from the  centralized workflow management
[Workflow Management Coalition,
www.aiim.org/wfmc/mainframe.htm], from the
conventional process inter-operation for  enforcing
ad-hoc task dependencies and data exchanges in a
single enterprise, and from the 20 process invocation
based process decentralization seen in [M. Koetsier,
P. Grefen, J. Vonk,  "Contracts for
Cross-Organizational Workflow Management", Proc.
EC-Web'2000], etc. This  work has also elevated the
peer-to-peer interaction to the process level [Qiming
Chen, Meichun  Hsu, Umesh Dayal, Martin Griss,
"Incorporating Multi-Agent Cooperation, Dynamic
Workflow  and XML for E-Commerce Automation", Proc.
Fourth International Conference on Autonomous 



25 Agents, 2000, Span, Qiming Chen, Umesh Dayal,
Meichun Hsu, Martin Griss, "Dynamic Agent,  Workflow
and XML for E-Commerce Automation", Proc. First
International Conference on E- Commerce and
Web-Technology, 2000, UK, Chweh CR, "Peer-to-peer
computing transforms  file-sharing and large-scale
distributed computing, IEEE Software, Vol.18, No.1,
2001, and  Clark D, "Face-to-face with peer-to-peer
networking", Computer, Vol.34, No.1, 2001]. 30 [0047]
Different from WSDL [WSDL, "Web Service Description
Language",  www.w3c.org], WSFL [WSFL, "Web Service
Flow Language", www-
3.ibm.com/software/solutions/webservices/],
Rosetta-net [WSCI, "Web Service Choreography
Interface", Tech Report by Italio, SAP, BEA, Sun
Microsystems. 2002], and BPML [BPML, WO 2004/017165
PCT/US2003/025124  13 "Business Process Markup
Language", www.BPMI.org. 2002], that support point of
conversation not directly correlated at the
process-level, this work focuses on choreographed
conversation. The standards body approach of dealing
with points of conversation can provide  certain
flexibility, but can hardly follow a commonly agreed
conversation model standard such 5 as ebXML BPSS.
Furthermore, WSFL, BPML and WSCL, etc, are used to
offer a single party  view rather than the public
view, to the collaboration. As a result, an
implementation does not  present a general model of
peer-to-peer synchronized execution; for instance, it
does not intend  to specify how the partner process
instances are synchronized or are made aware of the
progress  of the peer processes. 10 [0048] It should
be recognized that aspects of this invention integrate
inter-enterprise  collaborations with intra-enterprise
business processes. This is a practical challenge
faced by  many organizations. Fundamental differences
exist between conversation models that underlie  the
ICP standards and the conventional business process
models that the existing workflow  engines support.
Most of the current efforts are characterized by
adopting a model that either 15 "simulates"
conversation activities by the business process tasks,
or takes local processes as  "point of services" to
"fulfill' conversation activities [BEA System,
InTalio, SAP, Sun  Microsystems, "Web Service
Choreography Interface", 2002, BPML, "Business Process
Markup Language", www.BPMI.org. 2002, WSFL, "web
Service Flow Language", www-
3.ibm.com/software/solutions/webservices/]. These
efforts lack a formal execution mechanism 20 for
run-time interaction of the public conversation
process and the local business process.  [0049] One
embodiment of the present invention can be
characterized as a method of  coordinating
choreographed exchange messages in an electronic
commerce conversation  



between a first party and a second party. An internal
workflow process is associated with the  second party.
The method includes the second party receiving a
message. The message is 25 intended to be part of a
conversation conforming to an electronic commerce
conversation process  standard. The standard may be a
public standard such as one of the standards
identified above,  or it may be a private standard. In
addition, the conversation may conform to a private
agreement between the parties. This agreement may be
reached bilaterally, by participation in a  group, or
by any other mechanism. The message received is
verified, preferably against the 30 conversation
process standard and against the history of the
conversation, for instance, a history  maintained as a
conversation instance. In addition, when a private
agreement exists between the  parties, the message may
be verified against the private agreement. Message
exchanges that are  part of a particular conversation
instance may be coordinated by assignment of a
collaboration WO 2004/017165 PCT/US2003/025124  14 ID.
Processing of the message includes reporting the
message, either the text of the message, a  portion of
the message or information responsive to the message,
to a task activation data  structure. This data
structure is accessible to the conversation manager
and is used by a  workflow processor to satisfy one or
more activation conditions. The activation conditions
are 5 compared asynchronously to contents of the data
structure. A component associated with the  workflow
processor, such as a task or an action or the workflow
processor itself, generates a  workflow message which
is received and used to prepare a response to the
message. At one or  more times following receipt of
the message, the history of the conversation is
updated. [0050] Another embodiment of the present
invention is a method of coordinating an o electronic
commerce conversation between enterprises, a workflow
within one of the enterprises  and one or more actions
that are part of the workflow. This method includes
processing a  plurality of messages in a conversation
between enterprises that is intended to comply with an
electronic commerce conversation process standard. For
at least one of the messages, the  method includes
posting information responsive to the message, such as
the message, a portion 5 of the message or information
responsive to the message, from a conversation
management  process to a task activation data
structure. The internal workflow engine, acting
asynchronously  from the conversation, uses the task
activation data structure to activate one or more
actions in  the workflow when the posted information
satisfies a task activation condition. In some
instances, one or more messages are generated and sent
to the conversation process, ~o corresponding to the
activated action. In this method, prior to posting
information responsive to  



the message, the conversation manager may verify that
the message conforms to the conversation  process
standard, the history of the conversation, a private
agreement between the parties, or  combination of
these factors. [0051] Computer-based conversation
systems parallel to the methods described above ?5
provide additional embodiments of the present
invention. One such embodiment includes at  least one
computer system, including resources to process logic.
A task activation data structure  is accessible
through the computer system. Conversation manager
logic is operable on computer  system. The
conversation manager logic processes a conversation
with the trading partner, including messages, in
conformance with an electronic commerce conversation
process standard.  30 In some cases, the conversation
also may be in conformance with an agreement between
trading  partners. The conversation manager logic
verifies that a particular message conforms to a
history of a particular conversation, to the
conversation process standard, to a private agreement,
or combination of these factors. The conversation
manager logic generates at least one entry in WO
2004/017165 PCT/US2003/025124  15 the task activation
data structure corresponding to the particular
message. This device further  includes process manager
logic operable on computer system and in communication
with the  conversation manager logic. The process
manager logic manages triggering of tasks in an
internal workflow. The internal workflow is not
generally exposed to the trading partner. The 5
process manager logic further accesses the task
activation data structure to determine whether  any
task activation conditions have been satisfied. The
device yet further includes action  manager logic,
operable on the computer system and in communication
with the process  manager logic, that dispatches and
invokes actions in the internal workflow. In some
variations on this embodiment, more than one of the
logic components may be combined into a single  10
program or routine, or may run on a single computer
system. In two variations on this  embodiment, message
handling components may be shared among and utilized
by different logic  components or separate message
handling components may function separately for the
different  logic components. [0052] While the present
invention is disclosed by reference to the preferred
embodiments  15 and examples detailed above, it is
understood that these examples are intended in an
illustrative  rather than in a limiting sense.
Computer-assisted processing is implicated in the
described  embodiments. Accordingly, the present
invention may be embodied in methods for computer-
assisted processing, systems including logic to
implement the methods, media impressed with  



logic to carry out the methods, data streams impressed
with logic to carry out the methods, or 20
computer-accessible processing services. It is
contemplated that modifications and combinations  will
readily occur to those skilled in the art, which
modifications and combinations will be  within the
spirit of the invention and the scope of the following
claims. [0053] We claim as follows: WO 2004/017165
PCT/US2003/025124  16 CLAIMS  1 1. A method of
coordinating a choreographed exchange of messages in
an electronic  2 commerce conversation between a first
party and a second party with a workflow process  3
associated with the second party, the method
including: 4 the second party receiving a message in
the conversation, the conversation conforming to an  5
electronic commerce conversation process standard; 6
verifying that the message conforms to the
conversation process standard and to a history of  7
the conversation; 8 reporting the message to a task
activation data structure, wherein 9 the data
structure is shared with the workflow processor
associated with the second  to party and 11 the
workflow processor uses the data structure to satisfy
one or more activation  12 conditions and to
asynchronously activate tasks; 13 receiving a workflow
message and using the workflow message to prepare a
response to the  14 message; and 15 updating the
history of the conversation one or more times. 1 2.
The method of claim 1, wherein the message in the
conversation further conforms to a  2 conversation
process agreement between the first party and the
second party. 1 3. The method of claim 1, wherein the
workflow message is received by the second party  2
from the workflow processor. 1 4. A method of
communicating status information between a
choreographed electronic 2 commerce conversation
process and an asynchronously operating workflow
process, including: 3 posting at least one message
from the conversation process to a task activation
data structure  4 accessible, wherein the message is
verified to conform to a history of the conversation
and 5 to an electronic commerce conversation standard;
6 evaluating the posted message, asynchronously from
the conversation process, as satisfying  



7 at least one task activation condition; WO
2004/017165 PCT/US2003/025124  17  8 activating at
least one workflow task; and 9 sending a workflow
message from the workflow process to the conversation
process  10 corresponding to the activated workflow
task. 1 5. A method of coordinating an electronic
commerce conversation between enterprises, a  2
workflow within an enterprise and one or more actions
within the workflow, the method 3 including: 4
processing a plurality of messages in the conversation
between the enterprises in accordance  5 with an
electronic commerce conversation process standard; 6
for at least one message, posting at least a portion
of the message from a conversation  7 management
process to a task activation data structure; 8
asynchronously from the conversation, using the data
structure to track status of actions in  9 workflow;
10 activating at least one action in the workflow when
the posted portion of the message  11 satisfies a task
activation condition; 12 sending one or more messages
to the conversation process corresponding to the
activated  13 action. 1 6. The method of claim 5,
wherein, prior to the posting step, verifying that the
message  2 conforms to the conversation process
standard and to a history of the conversation. 1 7.
The method of claim 6, wherein the message further
conforms to a conversation process  2 agreement
between the enterprises. 1 8. A computer-based
conversation process driven asynchronous task
activator, the device  2 including: 3 at least one
computer system, including resources to process logic;
4 a task activation data structure, accessible through
the computer system;  5 conversation manager logic,
operable on the computer system, that 6 processes a
conversation with a trading partner, including
messages, in conformance  7 with an electronic
commerce conversation process standard; 8 verifies
that a particular message conforms to a history of a
particular conversation and  9 conforms to the
conversation process standard; WO 2004/017165
PCT/US2003/025124  



18 10 generates at least one entry in the task
activation data structure corresponding to the  11
particular message; 12 process manager logic, operable
on the computer system and in communication with the
13 conversation manager logic, that 14 manages
triggering of tasks in an internal workflow that is
not generally exposed to the  15 trading partner; 16
accesses the task activation data structure to
determine whether any task activation  17 conditions
have been satisfied; 18 action manager logic, operable
on the computer system and in communication with the
19 process manager logic, that dispatches and invokes
actions in the internal workflow. 1 9. The device of
claim 8, further including shared message handling
components accessible  2 to and utilized by the
conversation manager logic, the process manager logic
and the action 3 manager logic. 1 10. The device of
claim 8, wherein the conversation manager logic
utilizes first message  2 handling components for
external communications with the trading partner and
the process 3 manager logic and action manager logic
use second message handling components for internal  4
workflow communications with tasks and users. 


