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Abstract— Typical e-business transactions are Long transactions, or long-running transactions in nature. It always costs a long time,
maybe one hour, one day, or longer, hereby the relative resources may be locked for a long time. An E-business transaction involves a
number of partners, and comprises many failure points. In the web service environment, long transactions always take a long time to
finish, which demands more resources that often keep the database item locked for a long time. This would bring down the performance of
the transaction processing system. To deal with this issue the transactions are divided into sub transactions and executed independently. If
one sub transaction failed and others are committed, the system needs to roll back other sub transactions. However rollbacks of committed
transactions are not possible. The solution is to be a compensating transaction with reverse effects. This will improve the system efficiency
by avoiding resources being locked for a long duration. When building a business process, most of the time spent in dealing failure points.
No guidelines are available to deal with this issue. The objective of this project is to design compensation activities for an online shopping
website, which is implemented as a web service. A resource-event-agent (REA)-based value modeling, is used for this purpose. It focuses
on the resources, exchanged or transformed during a business activity, providing a useful metaphor to think about compensation. A three-
step compensation design approach, implemented with the help of triggers is followed.

Index Terms— Compensating Transaction, e-business transactions, Long Transactions, REA modeling, Sub transaction, Value Modelling,,
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1 INTRODUCTION

long lived transaction is a transaction whose execution,
takes a substantial amount of time, possibly on the order
of hours and more. A long lived transaction has a longer
duration compared to the majority of other transactions either
because it accesses many object of database, it has lengthy
computations, it pauses for inputs from the users, or a combi-
nation of all these factors. A typical e-business transaction in-
volves a number of partners, and comprises a great number of
failure points. Each failure point may involve undoing some
steps or reversing their effects fully or partially. Many data-
base researches are running on the field of long running trans-
actions. Relaxed atomicity to the global transaction is the solu-
tion defined for this problem. For ensuring that either the
process completes successfully as a whole or to have its effects
reversed. Due to the long running nature of business process-
es, it is unthinkable to lock the resources to ensure the ACID
properties. Approaches like Sagas consist of slicing the busi-
ness process into a set of activities treated as ACID transac-
tions. If one Saga transaction fails at runtime, then the whole
process should stop and the running Saga should be treated
by a regular rollback. However, cannot be rolled back previ-
ously committed Sagas and their semantic effects must be re-
versed. This preserves system consistency. This is called a
compensation process. As stated in the BPMN standard, com-
pensation is concerned with undoing steps that were already
successfully completed. Because their results and possible side
effects are no longer desired and need to be reversed. The de-
signer of a service orchestration (i.e. the consumer of web ser-
vices) has the responsibility to account for the many exception
errors that may occur during the execution of a business pro-
cess with little or no guidance [1].
For example, making a travel plan, including reserving a
flight ticket and reserving a hotel, could be a long transaction,
reservation process may needs some time to the available tick-

ets, modify the database, and make the customer confirm. At
this time, if another process tries to access the same database,
it will be blocked.

Web services provide interoperability between applica-
tions. It allows easy integration of new applications to the ex-
isting software functions with platform independent fashion
[2]. Implementation of the web service affects the transactional
behavior of the function, which is accessed as a web service.

For the implementation of a business process, most time
spent for handling possible failures or exceptions. Studies re-
port that nearly 80% of the time spent for this [3]. However the
main difficulty is that there appears to be numerous ways of
compensating for a single activity, and process designers and
business analysts, alike, are left with no assistance, and little
guidelines, if any, to design compensation activities. Another
issue is to make problems worse, process designers are often
expected to investigate how to compensate for activities taking
place within their business mates. Objective of this paper is to
design compensation activity for an online shopping web site;
in this case compensation is taken as a business issue.

A value based process modeling is the right level of ab-
straction for portraying the business decisions that underlie
compensation. More clearly, a resource-event-agent (REA)-
based value modeling, which focuses on the resources ex-
changed or transformed during a business activity, contributes
useful metaphor to think about compensation.

2 REA MODELING

On the implementation of business process, major time con-
suming area is to deal failures and exceptions. Compensation
can be performed on different ways for a single activity. Prop-
er assistance is not available for the process designers and sys-
tem analysts. A few guidelines are there for designing com-
pensation activity.
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Resource-Event-Agent is an abstract modeling of business
process. REA was proposed as a generalized accounting mod-
el by William E. McCarthy. REA contains the concepts of re-
sources, events and agents. These concepts are adapted to the
computer age. McCarthy defines them as being “objects that
(1) are scarce and have utility and (2) are under the control of
an enterprise” [4].

REA treats the accounting system as a virtual representa-
tion of the actual business [5]. That is, it creates computer ob-
jects that directly represent the real world business objects.
REA is an ontology in computer science terms. In the real ob-
jects included in the REA models are

e  Money, goods or services, i.e., resources

e Business transactions or agreements that affect  re-

sources, i.e., events

e People or other organizations, i.e., agents

For papers accepted for publication, it is essential that the
electronic version of the manuscript and artwork match the
hardcopy exactly! The quality and accuracy of the content of
the electronic material submitted is crucial since the content is
not recreated, but rather converted into the final published
version.

A value chain based method is the appropriate represen-
tation of business process which requires business compensa-
tion activities. Specifically, REA based value modeling, which
focuses on the resources exchanged or transformed during a
business activity, provides a useful metaphor to think about
compensation.

Economic Resources are scarce. And it has utility for eco-
nomic agents, and is something users of business applications
want to plan, monitor, and control. Examples of such re-
sources are products and services, raw materials, money, la-
bor, tools, and services the enterprise uses. An individual or
organization capable of having control over economic re-
sources, and transferring or receiving the control to or from
other individuals or organizations is called economic agent.
Customers, vendors, employees, and enterprises are examples
of economic agents. From the perspective of an enterprise we
create REA model, which is an economic agent. Event controls
the value of resources. Event represents either a decrement or
an increment in the value of resources that are under the con-
trol of the enterprise. Some economic events occur simultane-
ously, such as sales of goods. Some events occur over time,
such as rentals, labor acquisition, and provision and use of
services. A high level REA model of shopping website ABC is
shown in Fig.1.
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Resources are exchanged between agents on specific events.
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When exchanging resource a duality is maintained in the sys-
tem. In Fig.1 Book and money are the resources. ABC shop-
ping site and customer are the agents. ABC site sell a book to
the customer. Customer got ownership right of the book and
ABC got money. ABC follows a decrements event by giving
ownership right of the book to the customer. At the same time,
ABC got money from the customer. This is an increment
event. Here, duality is maintained. In the same sense opposite
actions taken place for the customer. He got ownership right,
i.e., is an increment event and bank balance will be deducted,
i.e., is a decrements event.
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Fig. 1. High level REA model of a shopping website ABC

3 DESIGN

Resource-Event-Agent (REA) framework as an accounting
framework aims to record economic phenomena in a shared
data environment [1]. It has since been used as an approach to
conceptualize and record business activities within an infor-
mation system and its foundation as a business ontology has
been established. REA framework enables us to model busi-
ness activities in pure business terms using a small set of con-
cepts and the relationships between them; abstracting away
from the dynamic aspects of the process. The REA framework
permits us to model the business process in terms of business
assets - i.e. the Resources- that are controlled by process par-
ticipants - i.e. the Agents - and exchanged within economic
events.

This model follows a three step methodology to analyze
and infer business process compensation activities. Compen-
sation design approach involves following steps:

Details of these steps are explained below.

3.1 Value Chain Design

To find out compensation activities, first of all define and en-
code the business processes. REA ontology provides us with a
relevant abstraction enabling us to answer the following three
questions:

First find out the entities involved in the process. Resource
concept related to it. Different treatments are taken for these
entities. Check whether they are exchanging them or convert-
ing them. Different participants are involved in the process.
Find out who are the actors involved in those treatments.
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3.2 Compensating Factors

Two types of compensation factors are consider when design-
ing a compensation process. Class factors and Instance factors.

e C(Class factors: A REA process may contain transac-
tional exchange and conversional exchange. For com-
pensation design we must find out type of exchange
for a particular process. Set of resource rights are ex-
changed in transactional exchange. Selling a book is a
transactional exchange. Customer will get ownership
right of the book and company got ownership of
money as cost of the book. But pure transactional ex-
changes are not enough to deal business processes.
Some transformational activities are involved in the
process, which use/alter or consume some resources.
This is performed to gain new or enhanced resources
having an added value praised by the customer.
These are called conversional exchanges. Resources
involved are defined by a set of properties being al-
tered by the economic events. Resources have differ-
ent characteristics such as reversibility, perishability,
appreciation, depreciation and discreteness. Business
processes can be categorized based on its reversibility.
A process may be reversible or irreversible or semi
reversible. Some product values depend on time. A
product has increase or decreases its value over time.
It depends on the characteristics of the product. These
characteristics should consider when designing com-
pensation. Some events are gradual. For a compensa-
tion process find out whether it is a gradual event or
not. Some events have cost. A company has its own
compensation policies. Company may claim money
from customers due to cancellation of product. Or
company may ready to bear the loss. Based on com-
pany rules and policies will vary.

e Instance factors: Find out Time of interruption and
who the accountable agents are. In some cases it is
customer, another case company itself.

These are the factors considered for designing compensa-

tion process.

3.3 Modeling Compensation
A set of compensation rules based on the factors identified.
Objective is to provide the analyst with guidance on how to
compensate for a given potential failure point. Thus, we must
determine for each failure point how to instantiate the com-
pensation value chain and produce a failure point specific
value-chainl. To this end, establish a correspondence between
the dynamic view of the business process and the REA-value
chain. A tagging approach by asking the analyst to identify the
activity - or the set thereof - corresponding to each REA event.
Identifying set of <Activity, Event> couples. And determine
which REA events occurred for each failure point and instan-
tiate the compensation value-chain respectively.
Compensating algorithm follows Saga approach
which consists of reversing the value chain graph where, for
each REA process. Generate an inverse REA exchange with
inflow (respective outflow) resources becoming outflow (re-
spective inflow) resource. Property alterations as well as right
transfers are also reversed at this stage. Properties recover
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their initial values and rights are affected to their initial owner
agent. The resulting saga returned will be a syntactically valid
REA value chain. Then, iterate through every exchange of the
saga and consider each conversional exchanges in order to
determine how to compensate for each altered resource. To
this end, analyze each property alteration and infer how to
compensate for the resource relying on a set of rules. Classify
each property against two dimensions: its reversibility and its
primary value.
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" Fig.2. Value Chain Modeling

First identify resources, events and agents. Based on this
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data a value chain model is designed. It is shown in the figure
below Fig. 2 shows value chain modeling of shopping website
ABC. It shows the resources, events and agents, and how it
will be transformed. In the payment event E1 customer buys a
book. ABC provides book to customer and customer pay for it.
Customer gets ownership of the book by providing money.
Then, this book is passed to the packaging section. Package is
considered a resource because it includes labor and packaging
objects. These are resources. Packaging service and book to-
gether converted into packaged state. Here, conversional ex-
change will be performed. E3 is the transportation event. ABC
company pay to the transportation company for their delivery
service. Money is transformed into transportation service.
Transportation company and ABC company are the agents
involved in this exchange. This is a transactional exchange. E4
is the delivery event. With the help of transportation service
book is delivered to the customer. It is a conversional event.
This is the value chain of a typical book delivery process.
From this value chain finds out compensation processes for
each event. From this design compensation for each process
separately encoded.

4 IMPLEMENTATION

Proposed system provides trigger based semi-automatic
mechanism implemented inside the DBMS. Compensating
transactions are performed through three steps. [2] First, the
rules for generating compensating operations are specified by
the web service designer based on the application logic. Next,
the database system generates compensating operations, ac-
cording to the rules, during the execution of the sub transac-
tion. At last when the sub transaction commits, compensating
operations for the sub transaction are combined into a com-
pensating transaction when the sub transaction commits. The
generated operations of the compensating transaction are
stored in the database for later execution according to the rules
of the recovery protocol. Fig.3 shows trigger based compensa-
tion. For an insert event corresponding delete operations will
be set on triggers. Specific situations this trigger will work.

In the web service environment online shopping website is
created. In the front end client programs and interfaces are
implemented. In the back end server program installed as a
web service. To support server Database is implemented. Fig.4
shows screenshots of shopping website ABC.

Customer gets online and checks products. Then, customer
order products and retailer checks for the availability of the
ordered items. At the same time, the customer’s payment in-
formation is analyzed and checks balance and other details. In
case the debit authorization fails, the process aborts and the
order is cancelled. Otherwise, the ordered items are packed
and shipped to the customer, using transportation services
provided by a shipping company. In the meantime, the order
amount is charged to customer’s credit card by the financial
institution. The process ends when the customer takes posses-
sion of the goods he/she ordered.
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Fig.3. Trigger Based Compensation [2]
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Fig. 4. Online shopping Website

5 CONCLUSION

The Internet has become a major resource in modern business,
thus electronic shopping has gained significance not only from
the entrepreneur’s but also from the customer’s point of view.
For the entrepreneur, electronic shopping generates new busi-
ness opportunities and for the customer, it makes comparative
shopping possible. According to survey, most consumers of
online stores are impulsive and usually make a decision to
stay on a site within the first few seconds. Web service envi-
ronments, with their loosely-coupled nature and autonomy
requirements, need to base transaction execution on extended
transaction models. In particular, these environments need the
concept of compensating transactions in order to preserve au-
tonomy of participating component transactions. Using a trig-
ger-based mechanism implement compensating transactions.
This will avoid the situation that resources are locked for a
long time. So it increases the availability to users. To design
compensating transactions follow a business oriented ap-
proach. A transaction can be compensated on different ways.
It is a complex task to select the appropriate action. Compen-
sation is taken as a business problem. The work aims to find
out and implement the decision factors for the compensation.
Solve the compensation activity in a systematic way, by con-
sidering these factors.
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