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Abstract parties enact a role in a business protocol and exchange
messages accordingly. The semantics of the message ex-
change is given by its effects on the commitments. For ex-
ample, by quoting a price for an item, a seller commits to

the buyer to sell the item if the quoted price is paid. Our

Business processes in open environments often involve
multiple organizations. Effectively modeling and enacting
such processes involves understanding the protocols that
occur within and across such organizations and the inter-
play between the protocols and the structures of the orga-
nizations. Thisis especially so as to make the processes ro-
bust under exception conditions.
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Business processes in open environments often sparfCall Center) Repairer

multiple organizations. The participating organizations  Figure 1. CrossFlow Insurance Claim Processing
build complex relationships. Among these, the contrac-
tual relationships reflecting the extant contracts among
the partners, are crucial for business processes. Partici- .

P P previous work proposed a protocol-based methodology for

pants may have other relationships outside the scope of CON L aveloning buSiNess processes [2]. A protocol is a publish-
tracts, e.g., friendship, hostility, competition, and so o ping P AP P

. . able specification of interaction among participant rates.
However, such relationships are often endogenous and sub-" . : o )
o o sentially, it specifies a set of rules thet govern the interac
jective, thus unverifiable. The contracts on the other

o . tion. The semantics of the messages is given by the com-
hand are generally objective, observable, and thus verifi- . : .
able. mitments. Although this methodology offers software engi-

This paper closely studies such contractual relationshipsneermg benefits such as reusability, modularity, and refine

and their interplay with the organizations. Specificaltype ment, it does not study two essential aspects of interorgani

. zational business processes:
tracts are modeled as a set of commitments among the par-

ticipants. Commitment operations naturally model the up- Individuals Vs. organizations. It assumes that the agents
dates to the contracts. To engage in a business process, the adopting roles in the protocols are individuals having
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Figure 2. Scenarios from the protocols corresponding to the CrossFlow process

no deeper organizational strucutre. In practice, mostunder the CrossFlow project [1]. Figure 1 shows the par-
agents have an organizational strucure established viaies involved in the process and the process flow. AGFIL
the formation of relationships among the members. is an insurance company in the Irish market that provides
Modeling interorganizational processes presupposesdomestic and commercial insurance. The present scenario
the modeling of the organizations and its interplay with deals with automobile insurance. AGFIL underwrites the in-
the protocols. surance policy and covers the losses incurred. Europ Assist
Passive Vs. active commitment management. The mod- provides a 24-hour help-line service for receiving claims.
eling of commitments and operations over them are Lee C.S.is a c_onsultin_g firm that coordinate; with AG-
limited to the establishment, discharge, and violation FL @nd deals with repairers to handle the claims. A net-
of the commitments. Thus, the debtors and the credi- WOrk of approved repairers provide the repair service. AG-
tors passively manage the commitments by reacting tc)FII__ holds_ult|mate con_trol in deciding if a given clqlm is
the messages received. On the contrary, successful orv@lid and if payment will be made to the repairer. Figure 2
ganizations are able to monitor the commitments that S"OWs the protocols involved in the process.
they have for others as well as the commitments that

others have for them. Commitment managementis al- 2. Organizations, Commitments, and Con-
most never a one-shot deal. tracts

This paper discusses our ongoing research for the ex-
tension of the protocol-based approach to handle these as- Organizations provide a context to the contracts among
pects while preserving the engineering benefits. Thus, ourthe member agents. Also, the member agents may have con-
goal is to enable organizations and contracts-aware engi{racts with the organization itself. Importantly, such amg
neerring of the business processes by accommodating apzations may be virtual, meaning they do not exist physically
propriate modeling techniques in our protocol-based frame but only virtually. For example, in the CrossFlow case, the
work for business processes. To illustrate the concepss, th contract between the policy holder and the insurance com-
paper considers an insurance claim processing case studieplany is under a virtual organization represented by thd lega



01 Ctr0={
CO0=C(IP, PH, O1, insurance),
C1=CC(IP, PH, O1, reqForClaim, claimResponse),
C2=CC(IP, PH, O1, validServiceClaim, claimService)}
PolicyHolder <——=€trf&——> InsuranceProvider

Ctr1={

C3=CC(AG, EA, O3, commHandleCalls, commProvidelnfo),

C4=CC(EA, AG, O3, commProvidelnfo, commHandleCalls),
o2 03 C5=CC(AG, EA, O3, authReq, authRes)}

Ctr2={

CB=CC(LE, A, 05, inspection, payForinspection),
ClaimHandler<——Ctrd——> AGF|L¢<——Ctrt——>EuropAssist C7=CC(A, LE, O5, inspectReq, inspectRes)}

Ctr3={
/\ C8=CC(R, LE, 04, acceptEstimate, performRepair),

04 05 C9=CC(LE, R, 04, performRepair, payForRepair)}
Ctrd4={
) C10=CC(AG, CH, 02, commClaimService, commPay),
Repairer«——Ctr3——) Lee CS ——Ctr2——> Assessor C11=CC(CH, AG, 02, commPay, commClaimService),

C12=CC(AG, CH, O2, consultingService, payForService)}

Figure 3. Organizations and Contracts in CrossFlow

context of the insurance policies. Also, the insurance com-Disl. - hc(””"y*"”’“p
. . . . ischarge(z,C(z,y,0,p))
pany itself is a virtual organization represented by AGFIL, ; CC(2,9,0,0.0) AP
Europ Assist, and Lee C.S, and so on. Thus, an organiza- _ ¢¢ete(z.C(@.y.0,a))Adischarge(z,CC(@,y.0.p.q))
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tion o is a tuple(X, CTR) where, X is the set of mem- " Qischarge(z,CC(,y,0,0,q))

ber agents an@'T R is the set of contracts among the mem-
ber agents and the organization. Naturally, the members can
be organizations themselves.

Commitments are used to give semantics to agent inter- A contractctr between agents and y is the set of
action. As agents interact, they create and manipulate comall commitmentsc such thatc is one of C(z,y, o, p),
mitments. A commitmenE (z, y, o, p) denotes thatagent ~ CC(z,y,0,p,q9), C(y,z,0,p), or C(y,z,0,p,q). Thus,
is obligated to ageny for bringing about conditiop un- the set of commitments in a contract should be un-
der the context of the organizationCommitments can be ~ der the same organizational context.
conditional, denoted byCC(z, y, o, p, ¢), meaning that un-
der the context of the organizatien « is committed to
y to bring aboutg if p holds wherep is called the pre-

> h Figure 3 shows the organizations, the contracts, and
condition of the commitment. Here;,y & o could be o commitments in the CrossFlow process. Others have

individuals or organizations. The conditions and the pre- gy,djeq organizations by focusing on their communication,
conditions can be parameterized. Commitments are createdpower and control strucures [3]. However, the hierarchi-

satisfied, and transformed in certain ways. The follow- o5 girycutre of Figure 3 is not the communication, the
ing are the operations defined on commitments: power, or the control strucutre of the CrossFlow organiza-
Opl. CREATE(z, ¢) establishes commitmeat tion. The communication strucure (who communicates to
Op2. CANCEL(z, c) revokes the commitment _who) is given by the protocols involved in the process. The
Op3. RELEASH(y, c) releaseg’s debtor from the commit- o er structure (who delegates to who) can be derived from

mentc. _ , _ the commitment delegations performed as part of the proto-
:)p4. ASSIGN(y, z,¢) replacesy with z as ¢'s credi- ¢4 The control structure (who controls who) is a close
or.

match but different in spirit. Instead, we view the strueutr

of Figure 3 as the contextual structure of CrossFlow. Natu-

rally, the leaf nodes of the hierarchy can have strucure in-

sude them and can be elaborated to enable a detaiuled study.

Such an ability to abstract and elaborate the structure as
The rules regarding discharge of a commitment are needed is valuable, as real organizations tend to have large

given below. strutures.

Op5. DELEGATE(z, z, ¢) replacex with zasc's debtor.
Op6. DISCHARGEz, ¢) (c¢'s debtorz) fulfills the commit-
ment.



3. Facets of Commitments

This section elaborates on the commitment management

issue raised in Section 1. The treatment of commitments

in human organizations is much more nuanced than the
present modeling approaches suggest. For instance, com-
mitments are treated as significant and resources are dedi-
cated for a number of purposes related to a commitment, of,

which the first is the only one seriously considered in prior
work.

By a debtor to the fulfillment of a commitment.

By a debtor to monitor the progress made toward the
fulfillment of a commitment.

By a debtor to anticipate problems that might lead to
the violation of a commitment.

By a creditor to monitor the progress made toward the
fulfillment of a commitment.

By a creditor to anticipate problems that might lead to
the violation of a commitment.

Point-of-Contact: Seeing It Over A creditor

Monitoring: Seeing It Through A monitoring facet mon-

itors the progress in the current plan for satisfying the
commitment. On the debtor side, it reports the status
of the executing facet. On the creditor side, monitor-
ing involves finding out the status of the debtor’s ex-

ecution. It also monitors the environment for relevant
events.

point-of-
contact facet generates reminders to the debtor
and solicits current status. This status maybe re-
ported to the monitoring facet. Reminders may be
generated when the monitoring facet reports a sta-
tus preceived to be old.

Anticipating: Seeing It Before An anticipating facetiden-

tifies potential problems with the current plan and sug-
gests alternatives. On the debtor side, this would mean
taking inputs from the monitoring facet, identifying
problems and alternatives to avert them, and provid-
ing planning facet with alternatives to construct new
plans. In addition to problems, opportunities can also
be anticipated and capitalized upon.

By a debtor and a creditor to maintain their relation- Complying: Seeing To It This facet holds the ultimate re-

ship during the period that a commitment is active.

By a context of a commitment to anticipate problems
that might lead to the violation of a commitment.

By a context of a commitment to enforce satisfaction
of a commitment by the debtor.

sponsibility to ensure compliance to the context. It in-
volves validating the plans given by the planning facet
to make sure they do not violate any contextual com-
mitments, taking requisite action in face of an antici-
pated failure, e.g., informing the parent organization,

By a context of a commitment to determine whether 4, Vighbility

appropriate contingencies apply that would justify its

releasing the debtor from performing on the commit- 5 | jterature

ment.

Each of the above is an aspect of how agents manageRGferenceS
their commitments to others and others’ commitment to

them. We propose to model such management aspects r

lated to the commitments as thiacets of commitments.
Facets are aspects of the responsibility for satisfyinga-co
mitment. Thus, facets are a finer level of granularity on
which to perform commitment operations such as delegate,
assign, and so on.

Planning: Seeing How A planning facet constructs a plan

for satisfying the commitment. This plan may involve
business actions whose semantics may be given in
terms of commitments actions such as creation of new
commitments and delegation of existing commitments.
Itis customary for a debtor to employ a planning facet.
A creditor may use a planning facet in case of an an-
ticipated problem on part of the current debtor.

Executing: Performing It An executing facet actually car-

ries out the steps of the plan provided by the planning
facet.
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