CIS 581 

LOOSELY COUPLED ARCHITECTURE 

FOR IOWF

· Uses messages as a mechanism rather than moving cases around

· Every partner has its own workflow; no need to agree on one common process

· Business partner have to agree on an interaction protocol (trade procedures or scenario)

· MSC = Message Sequence Charts are used to specify such protocols because we are only interested in the interface of a local workflow process and not in internal behavior

· Messages can be: orders, notifications, deliveries, invoices and payments; workflow cases (instances) communicate through messages; each instance has a time axis that is vertical; the ordering of events is specified by time axis

· Each message has sender and receiver

· Co-regions are parts of MSC (dashed lines) in which messages are unordered in time

· Process creation, process termination, timers, and refinements are omitted

· A MSC is inconsistent iff <=MSC does not define partial order; in this case a MSC contains a deadlock due to cyclic dependencies

· Most MSC define a partial order which is not a total order

· MSC have formal semantics

· Steps required to enact a new IOWF using LCA:

1. Specify the protocol (i.e. trade procedure in terms of MSC)

2. For each business partner, design the local workflow such that it is consistent with the protocol

3. Enact the LC-IOWF.

· To seed-up steps 1 and 2 high quality templates are desired

· For LC-IOWF the process definition needs to be partitioned into sub-processes (one for each business partner)

· Each partner needs a message handler to exchange messages with other partners

· Message handler should be able to interpret messages and route them to proper spot of WFMS

· Message triggers generated by external actors (not being business partners) has to be handled directly by WFMS

· In LCA there is no need to re-route these triggers to other business partners; these triggers are only relevant to the receiving business partners

VERIFICATION IN LCA

· Distributed nature of LCA complicates issues of verification

· Two notions of correctness of LC-IOWF:

1. Soundness

2. Consistency.

· A LC IOWF is locally sound iff each of the local WF nets in isolation is sound

Example: Fig. 18

WF net in Fig. 18 for Supplier_1 is NOT sound because NOK_b is dead.

The other three WF nets in isolation are sound.

· Given LC-IOWF it is possible to construct an extended net by adding an input place connected to a transition which puts a token in each of the input places of the local WF net and additional output place connected to transition which consumes a token from each  of the output places of the local workflows – such an extended net is a WF net

· An IOWF is globally sound iff the extended net is sound.

Example:

Consider 4 alternations in original LC-IOWF and indicate influence of these changes on soundness of local and global workflow nets:

1. if the result of the check by Supplier_2 is negative then tasks send_del_c is skipped

2. task NOK-b in Supplier_1 has an extra input place.

3. receive_del_b and receive_del_c in Producer are executed sequentially instead in parallel.
4. Send_del_a  and send_invoicein Producer are executed in parallel.
· IOWF must be both locally and globally sound to be correct in terms of soundness

· IOWF composed of n local workflows we need to prove liveness and boundedness for n+1 WF nets (n local WF nets and the extended net)

· LC-IOWF should be designed in such a manner that it is consistent with the MSC, i.e. the message sequence charts can be seen as a partial specification of an IOWF

· It is important to decide whether the implementation (IOWF) meets the specification (MSC)

· Consistency can be defined as follows: A) any trade scenario described by a MSC should be supported by the LC-IOWF; B) any trade scenario possible according to the LC-IOWF should correspond to a MSC. 
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