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Abstract. With the rapid advancement of e-service technology, there is a need
to manage business relationships among business entities such as service pro-
viders, service consumers, and internal departments. In this paper, we have pro-
posed a novel approach to business relationship management using business
commitments and associated business commitment hubs. Business commit-
ments are commitments related to business issues such as service levelsin ser-
vice agreements, and terms and conditions in procurement contracts. The con-
cept of business commitments has captured the essence of business relation-
ships in e-services. Based on case studies, we have envisioned the need of es-
tablishing a business commitment hub to centrally manage the external relation-
ships with trading partners and the interna relationships with internal depart-
ments. A language called Business Commitment Language (BCL) has been
proposed to specify business commitments. These business commitments are
used to monitor and control the execution status of e-services. Conceptualy,
the business commitment hub has two related subsystems: the active subsystem
and the dashboard subsystem. The active subsystem responds to business events
received from business entities. The dashboard subsystem visually displays the
key data and the execution status of business commitments.

1 Introduction

Recently there have been many interests in studying e-services in e-commerce re-
search community. An e-service [3] is usually established between two business enti-
tiesthat are either trading partners or internal departments. A relationship is said to be
setup once an e-service has been established. There are many aspects of relationships
between business entities, such as legal aspect, social aspect and economic aspect, and
each of them requires serious academic research work. One approach to model the
economic aspect is through business commitment. In this paper, business commitment
is defined as commitment related to business issues. A language called BCL is pro-
posed to specify business commitments from a viewpoint of a single business entity.
Since a business entity may utilize multiple e-services to run its business, there is a
need to manage them in a uniform way. We call the system managing business com-
mitments “ business commitment hub.”



During the execution of atypical e-service, there are many data exchanged between
a service provider and a service consumer. In order to isolate the business commit-
ment monitoring from the low-level details of e-service implementation, a concept
called “KSI” (Key Status Indicator) is proposed. A KSI is an important parameter of
the e-service that can manifest its status. An e-service may have multiple KSIs, which
are the subject that business analysts want to monitor. The design of BCL follows the
ECA (Event Condition Action) paradigm. The ECA is a common design pattern used
in active database/system research community. In an ECA system, once an event has
occurred, the condition is evaluated. If the condition is evaluated to be true, actions
are to be taken. BCL expands the traditional ECA system in several ways. First, the
concept of KSIs is introduced. The condition part is a logical expression based on
KSIs and commitment variables. Commitment variables are threshold values that can
be dynamically set by business analysts. Second, the concept of commitment profiles
isintroduced. A commitment profile provides values for condition matching variables
and commitment variables. A profile provides a way to separate the logic part of a
commitment from the data part of the commitment. Third, the action part of ECA is
expanded to action set where a collection of related actions can be executed either
sequentialy or in parallel. In order to support the language, an architecture has been
proposed for “business commitment hub.” During the build-time, the business com-
mitment hub accepts a BCL document and configures various components. During the
run-time, the hub receives events, evaluates conditions, and takes corresponding ac-
tions. In the meantime, the KSI and execution status of business commitment are visu-
ally displayed in a dashboard.

Most work on SLAS/contracts is solely for externa parties (e.g., trading partners).
WSLA [1] and tpaML [2] are two specifications related to one-to-one service pro-
vider/service consumer relationship. The approach proposed in this paper is applica-
ble to both external and internal parties. Therefore, it is possible to have an integrated
view of business relationships to be managed, thus leading to an optimal solution of
business relationship management. Traditional contract management or service level
management [4] deals with trading partners individually; therefore a globa view is
missing. The fina result is a sub-optimal solution. There is a need to collect the rela-
tionships among trading partners and interactions among internal parties, and to man-
age them globally. In this paper, we introduce a way to build a business commitment
hub, which centrally manages business commitments from/to multiple parties. In par-
ticular, the concept of business commitments is presented, its corresponding language
called BCL (Business Commitment Language) is explained, and an architecture based
on BCL is proposed.

2 Business Commitments

According to Merriam-Webster’s collegiate dictionary, commitment is “an agreement
or pledge to do something in the future.” Business commitments are broadly defined
as commitments related to business issues. Commitments can be between trading
partners (called externa commitments), or between internal parties within a business



(called interna commitments). The definition of business commitments captures not
only the current stable states (“agreement”) but also the future actions (“to do some-
thing”) and constraints (not to do something); therefore it is an appropriate concept to
describe certain types of business relationships and interactions that may require both
agreements and actions from participating parties. A set of business commitments
establishes the agreement of a business commitment hub to its customers (both exter-
nal and internal) regarding how their artifacts are to be managed. In our opinion, the
concept of “business commitments’ nicely fits into the business commitment hub that
likely manages multiple e-services and multiple parties.

2.1 Business Commitments, Contractsand SLAs

It is critical to discuss the distinctions among Business Commitments, Contracts, and
Service Level Agreements (SLAS). Informally, contracts are legal documents specify-
ing the duties and obligations of partiesinvolved in a deal. Contract is a generic term
for agreements with a legal flavor. For example, the implication of signing a contract
isthat “if party A breaks the contract, party B may take party A to acourt.” An SLA is
a contract between a service requestor and a service provider that specifies the mini-
mal acceptable levels for the service. SLA is one type of contracts with a business and
quantitative flavor (reflected in the term “level” in SLA). The concepts of business
commitments, contracts, SLASs are related, but with different focus. Business commit-
ment is the best concept to fit our needs because of its explicit focus on actions. These
actions will be taken to configure, control, and monitor the execution of e-services.

2.2 BPCL Creation

Apparently, most business commitments are derived from contracts and/or SLAS.
Some business commitments come from contracts and their relationships that are
influenced by the perspectives of the owner of a business commitment hub. It implies
that a business commitment hub should monitor and control not only the execution of
individual contracts, but also the relationships among these contracts. In BCL, the
relationships among contracts are captured as inter-contract clauses.

Figure 1 shows procedures for creating a BCL. We assume that Party1 is the owner
of a business commitment hub and it negotiates the management agreements with
multiple (three in this example) parties. The result of the negotiation between Partyl
and Party4 is SLA1 (assuming Partyl and Party4 have negotiated a service agree-
ment). The results of the negotiation between Partyl and Party3, and the negotiation
between Partyl and Party2 are Contract2 and Contract3 respectively (assuming these
two negotiations are about general business contracts). Partyl may have its internal
SLAS/Commitments that describe the obligations of various internal departments.
Since SLA1, Contract2 and Contract3 are results of separate negotiations, they are fed
into a process called Inter-Contract Anaysis to generate possible inter-contract
clauses. Inter-contract clauses are combined with internal SLAs/Commitments, SLA1,
Contract2 and Contract3 (these are al from Partyl’s perspective) to form the BCL.



The procedures described in Figure 1 are manual. How to automate these procedures
is an important topic but beyond the scope of this paper.
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Fig. 1. Steps for Creating aBCL

3 Key StatusIndicator and Commitment Profile

One of the mgjor concepts embodied in BCL is Key Satus Indicator (KSI). A KSl is
an important data from an e-service that manifests the execution status of an e-service
in the business sense. KSIs are a group of the subjects that a business commitment hub
monitors and controls. It is obvious that not all the data within an e-service isa KSl.
K Sls should be defined by business analysts who intimately understand the related e-
Sservices.

Key Performance Indicator (KPI) is aterm used in areas like balanced scorecard
[5], business intelligence, and supply chain management to describe the important
data/parameters that can be used to measure (i.e., indicate) the performance of an
enterprise. One key characteristic of KPI is that an indicator must be measurable.
Otherwise, it is very difficult, if not impossible, to manage it. This key characteristicis
inherited by the definition of KSI. Our definition of KSI is more specific and is
closely tied to e-service.

Once KSls extracted from e-services have been determined, business analysts can
build useful relationships among e-services through KSIs. When an enterprise in-
volves more than two parties and more than one e-services, the monitoring and con-
trolling of the relationship are critical. One hypothetical business commitment could
be: “if KSI1 from e-service 1 is greater than KSI2 from e-service 2, notify the busi-
ness commitment hub.”



Commitment profile is introduced to separate the logic part of a commitment from
the data part of the commitment. The purpose of separation is to be scalable in com-
posing a large BCL document. The logic part is a logic expression over KSls and
parameters. The data part provides values for these parameters. The logic part should
be easy to understand, and the data part is ssmply a collection of data called commit-
ment profiles. The data part can reside in a database table or other separate XML
documents. Therefore, the core part of BCL can be small and easy to understand. Each
profile has two components: identifying information and threshold information. |denti-
fying information is formally called ConditionMatchingVariable, and the threshold
information is formally called CommitmentVariable. As suggested by the names, the
value for ConditionMatchingVariable is used as conditions to retrieve the value for
CommitmentVariable. These CommitmentVariables participate in the evaluation of
the logic part of the commitment. The evaluation results determine whether actions
should be taken.

Let’s consider an example from a widely studied domain in e-commerce. In a sup-
ply chain, a buyer needs to monitor the customer lead time (CustomerLeadTime) when
it purchases a particular product from a particular customer. The buyer usually sets an
upper limit for the threshold value of CustomerLeadTime. The symbol $CLT is used
to denote that particular upper limit, and the symbol #Supplier and #Product are used
to denote the supplier name and the product name respectively. If products are deliv-
ered to the buyer, the buyer needs to monitor the CustomerLeadTime. If the Cus-
tomerLeadTime exceeds $CLT, the dashboard should be informed and updated, and
an email should be sent to the purchasing manager at the buyer side.

The above example illustrates several important ideas. At first, the commitment
could be associated with an e-service like productDelivery. Even though the details of
the e-service are not provided, it is possible to extract associated data from the e-
service through wrappers. CustomerLeadTime isaKS| and can be cal culated based on
aformula. Second, a commitment is directional. This commitment is from the supplier
to the buyer, and the buyer needs to monitor the execution status of the commitment.
However, commitments always exist in pairs. Another (although implicit) commitment
from the buyer to the supplier is that the buyer needs to pay money within a certain
time period. The supplier monitors the status of the payment, and takes certain actions
if the commitments are violated. Third, a commitment comes with certain actions. In
the above case, there are two associated actions: dashboard notification and email
notification. These actions are taken when the commitment is violated, but some ac-
tions may be taken regardless of the circumstances, such as a status report of the aver-
age CustomerLeadTime at the end of each month. The given actions are relatively
simple, but more sophisticated actions are needed to handle a complex situation.
Forth, information for commitment profile is easy to identify and understand. In the
above example, #Supplier and #Product are condition matching variables and $CLT is
commitment variable.



4 Structure of BCL

A BCL document contains a set of inter-related parts.
1. Party: party information. The descriptive information about parties participating in
the business commitment hub.
<xsd: conpl exType nanme="PartyType">
<xsd: sequence>
<xsd: el emrent name="Partyldentifier"
type="bcl: Partyl dentifierType"
maxQccur s="unbounded"/ >
<xsd: el emrent nanme="Cont act"
type="bcl : Cont act I nf or mati onType"/ >
<xsd: el ement name="Rol ePl ayer" type="xsd:string"
m nCccur s="0" nmaxCccur s="unbounded"/ >
</ xsd: sequence>
<xsd:attribute name="name" type="xsd:string"/>
</ xsd: conpl exType>
The party information contains identifier information, contact information, zero to
many role players. There is one primary party that owns the business commitment
hub. There are one to many parties that are participating in the activities of business
commitment hub.
2. K9 key status indicator. These are important parameters that indicate the execu-
tion status of e-service.
<xsd: conpl exType name="KSI Type" >
<xsd: sequence>
<xsd: el ement nanme="KSI Name" type="xsd:string"/>
<xsd: el ement name="KSI Type" type="xsd:string"/>
<xsd: el ement name="KSI Cat egory"
type="bcl : KSI Cat egor yType"
m nCccur s="0" nmaxCccur s="unbounded"/ >
<xsd: choi ce>
<l--got the value froma business process -->
<xsd: el ement name="ProcessAssoci ati on"
type="bcl : ProcessAssoci ati onType"/ >
<l-- conputing val ue based on other KSIs -->
<xsd: el ement name="Conput ati on"
type="bcl : Functi onType"/ >
<!-- deriving value froma basic KSI -->
<xsd: el enrent nanme="Val ueDeri vation"
type="bcl : Val ueDeri vati onType"/ >
</ xsd: choi ce>
</ xsd: sequence>
</ xsd: conpl exType>
Asillustrated above, there are three different ways to get the value for KSI: directly
from a business process, computing the value based on other KSI's, and deriving value
from abasic KSI.
3. BusinessEvent. Events provide an entry point for evaluating the logic expressions
inside each individua business commitment.
<xsd: conpl exType nanme="BEType" >



<xsd: sequence>
<xsd: el ement name="Event Name" type="xsd:string"/>
<xsd: el ement nanme="Event Type" type="xsd:string"/>
<xsd: el ement name="Process| D' type="xsd:string"/>
<l-- event source: either Sender (directly cone
froma sender) or Tiner (cone froma timer) -->
<xsd: choi ce>
<xsd: el ement nane="Sender" type="xsd:string"/>
<xsd: el erent name="Ti ner"
type="bcl : Ti mer Type"/ >
</ xsd: choi ce>
<xsd: el ement nanme="Recei ver" type="xsd:string"
m nCccur s="0"/>
<xsd: el ement nanme="Event Attributes" type =
"bcl : Event Attri but esType" m nOccurs="0"
maxQOccur s="unbounded"/ >
</ xsd: sequence>
</ xsd: conpl exType>
There are two event sources in our event model: Sender (directly come from a sender)
and Timer (come from atimer). Any information specific to an event is stored within
EventAttributes.
4. BusinessCommitment: The main parts of BusinessCommitment are BCldentifier,
triggering event, commitment level, validity, (logic) expression, initiator, receiver and
actions. Actions are a set of action(s) to be taken when the logical expression is evalu-
ated to be true. A commitment is directional, so it is necessary to indicate the initiator
and the receiver. There are two possible values for commitment level: individual level
(commitment for each transaction instance) and process level (based on the aggre-
gated result over a certain period of time).
<xsd: conpl exType nanme="BCType" >
<xsd: sequence>
<xsd: el ement name="BCl dentifier"
type="xsd: string"/>
<xsd: el ement name="Tri ggeri ngEvent"
type="xsd: string"/>
<xsd: el ement nanme="Conmi t ment Level "
type="bcl : Conm t nent Level Type"/ >
<xsd: el ement name="Val idity"
type="bcl : Peri odType"/ >
<xsd: el enrent name="Expr essi on"
type="bcl : Logi cExpressi onType"/ >
<xsd: el ement name="lnitiator" type="xsd:string"/>
<xsd: el enrent name="Recei ver" type="xsd:string"/>
<xsd: el enent nanme="Action" type="bcl: ActionType"
m nCccur s="0" maxCccur s="unbounded"/ >
</ xsd: sequence>
</ xsd: conpl exType>
5. Actions: Sequentia and parallel execution of actions.
<xsd: conpl exType nanme="Acti onType" >
<xsd: sequence>
<xsd: el enent nanme="Acti onCat egory"



type="bcl : Acti onCat egoryType"/ >
<xsd: el ement name="Process| D" type="xsd:string"/>
<xsd: el ement nanme="Acti vi t yNane"
type="xsd: string"/>
<xsd: el emrent nane="Par anet er"
type="bcl : NaneVal ueType"
m nQOccur s="0" maxCccur s="unbounded"/ >
<xsd: el ement name=" Executi onMode”
type = “bcl: Executi onModeType”/ >
</ xsd: sequence>
</ xsd: conpl exType>

ExecutionModeType is defined as an enumeration. Two valid values are “Sequen-
tially” and “InParallel” in our model.

6. Commitment Profile: condition matching variables and commitment variables.
<xsd: conpl exType name="Conmi t nent Profil eType">
<xsd: sequence>
<xsd: el enent nanme="Condi ti onMat chi ngVari abl e"
type="bcl : NaneVal ueType" mi nCccurs="0"
maxCccur s="unbounded"/ >
<xsd: el enent nanme="Conmi t nent Vari abl e"
type="bcl : NaneVal ueType" mi nCccurs="0"
maxCccur s="unbounded"/ >
</ xsd: sequence>
</ xsd: conpl exType>

5 Architecture of a Business Commitment Hub
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Fig. 2. Architecture of a Business Commitment Hub

Figure 2 shows the architecture of a business commitment hub. During the build-time,
the BCL is composed by business analysts, and is passed to the Configuration compo-
nent. The Configuration component parses the BCL document and configures Actua-



tor, Condition Evaluator, and Business Commitment Engine during the build-time.
This part is shown as dotted lines in the figure. During the run-time, e-services send
data to wrappers, which convert the data in e-services into KSI data and events. The
KSl data and events are inputs to Business Commitment Engine (BCE). The BCE
processes received events and calls Condition Evaluator to evaluation condition.
Based on the result returned from the Condition Evaluator, the BCE calls Actuator to
finish the work. Data generated from Actuator is sent to the Dashboard through
pub/sub (publication/subscription) mechanism.

6 Case Studies

6.1 Insurance Hub

In the insurance industry, small businesses may buy insurance policies through inde-
pendent agents. These independent agents then contact with insurance carriers that
actually issue the insurance policies. Since it is time consuming for an independent
agent to deal with many insurance carrier that potentially have different policies, it is
cost effective if an insurance hub can aggregate the result returned from multiple in-
surance carriers, and provide a uniform interface to independent agents.

During the business interactions between an insurance hub and insurance carriers, it
is possible that the insurance hub may find that the policy rules provided by insurance
carriers do not match the real world situation. The insurance hub may send a rule set
revision request to insurance carriers. Since policy rule changes require human inter-
ventions, insurance carrier may take hours, even days, to process the rule set, and send
the results back to the hub. From the viewpoint of insurance hub, it is beneficia if
each insurance carrier can return the result with an agreed upon period of time. The
value for the time period could be a part of SLA/contract between the insurance hub
and carriers.

Two commitments can be derived from the above description. One is from carrier
to insurance hub: the carrier must return the result within a specific time period and
the insurance hub monitors the result. The other isfrom the insurance hub to carrier: at
the end of each reporting period, the hub reports the average turnaround time to the
carrier.

6.2 Supply Chain M anagement

In alarge manufacturing enterprise, the manufacturing facility may be separated from
the stocking center for the efficiency reason. The manufacturing facility deals with
channels, which are actual customers of the manufacturing enterprise. The stocking
center orders raw materials from suppliers. The interactions among these four entities
are modeled as e-services. The business relationships among them are modeled as



business commitments on top of these e-services. There are potentially many com-
mitments, but three commitments are picked for the illustrative purposes.

The first commitment is called customer serviceability. It is a commitment from the
manufacturing facility to channels. Depending on the channel/customer class, the on-
time percentage should be 95%. Delivery is said to be on-time if it is finished within
the pre-defined delivery time, such as 3 or 4 days. The second commitment is called
supplier replenishment, which is from supplier to the stocking center. Depending on
the supplier name, part name or part family name, the stocking center may require that
cycle time should be less than 2 days, standard deviation should be less than 4 hours,
and error tolerance should be less than 2 hours. The third commitment is called fore-
cast accuracy. Depending on part name or part family name, the forecast accuracy
should be greater than 80%.

It is easy to identify what KSlIs, condition matching variables, and commitment
variables are. For example, in the third commitment, ForecastAccuracy isaKSl, Part-
Name or PartFamilyName is a condition matching variable, and 80% is the value for a
commitment variable like $FA. During the run-time, the value for $FA can be dy-
namically modified, thus effectively change the commitment on the fly.

7 Conclusion

In this paper, we have presented an approach to manage business relationships in e-
services using business commitments. We argue that business commitment is the ap-
propriate way to managing business relationships. We have proposed a language, and
architecture to build a business commitment hub. Two case studies, one from the in-
surance industry, and the other from the supply chain management, are provided to
validate our design.
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