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Abstract

Invoice processing is becoming complex day by day .It
is quite difficult and time consuming to check these
complex codes. Invoice format changes over a period
of time affecting an existing functionality of a product.
Currently, no automated way is present for validating
an existing rule set and newly implemented rule sets
which can compare invoices from raw data files to
what is loaded into a system. Validating an invoice is
an important activity carried out during invoice
processing. In today’s scenario, there are some
invoices which are still error prone due to its complex
nature. This paper presents a novel approach to
develop a framework for analyzing regression in
processing an invoice.

Index Terms— Regression Testing, JUnit, Validation

1. Introduction

Validation is one of the essential in software testing.
Manual testing is usually a hard and time consuming
and expensive activity. Testing is considered as one of
the most costly development processes, sometimes
exceeding fifty per cent of total development costs [4].
Most of the times, testing is often poorly performed or
skipped by practitioners. This situation leads to
industry wide deficiency in testing, and motivates for
automated testing as one of the possible solution to
overcome this problem [3].

The process of developing large software systems is
a complex and error prone process. If fault occurred at
an early stage of software development, is identified
and removed, it will reduce the validation cost [6].
Automated regression testing is an effective way of
doing regression test run after each bug fix [12].
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The paper is arranged in following manner.
Section | gives necessity of validation in software
engineering. Section Il gives literature survey of an
invoice and its validation approach. Section |1l defines
proposed work followed by problem description.
Section 1V gives conclusion.

2. Literature survey

In [7], validation of model based approach and
exploring automatic model validation techniques has
been discussed.

In [8], various test selection techniques for
analyzing regression has been mentioned. Rothermel
and Harrold described regression testing techniques as:
“Given a program P, a modified version P’, and a set T
of test cases used previously to test P, regression
analysis and testing techniques attempt to make use of
a subset of T to gain sufficient confidence in the
correctness of P’ with respect to behaviours from P
retained in P’.”

There are some applications where lots of
transaction takes place at backend and no human
interface is present to test those transactions. A
framework is proposed that can easily be used to
complete an end to end testing process [9]. Customer’s
loyalty should be retained in today’s world. Invoice
processing should be correct and there should not be
any disruption during processing. Though the formats
change, yet it is necessary to ensure stability of an
application when it runs in production environment [9].

Invoice contains a list of charges for services or
products rendered. They are used in all places where
services or products are provided. In some
environments invoices are delivered right away
whereas in some cases it involves different methods of
payments [11]. An electronic invoice is a transaction
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document containing billing information in an
electronic format. They are the evolution of traditional
paper invoices [2].

There are still certain errors while generating
telecom bills [1]. One of the factors is the size and
structure of invoices which is very complex. There are
other reasons that cause errors in invoice processing.
Some of the factors that cause billing errors can be
multiple charges for the same call. Service charges
based on volume might not be applied correctly. Some
charges may vary from city to city, so taxes may be
applied incorrectly. According to a survey,
telecommunications expenses rank as one of the five
expenses for most companies. Though it has evolved
from decades, yet it lacks data validation [1].

In [2] importance of accounting validations has been
mentioned. Accounting validations is validations of
several amount, quantities mentioned in an invoice.
Invoice can be represented in any format i.e. Electronic
Data Interchange, text file or xml file, depending on the
vendor .Author has mentioned the processing of an
invoice in xml format. In [14] author gives validation
of the document by creating DTDs and validated it
against the schema. The basic structure of Electronic
Data Interchange is described in [10].

Regression testing is applied at unit, integration and
system levels to reveal different types of failures.
During software development life cycle, unit testing,
integration testing, and system testing are the types of
software testing applied. Unit testing is a process of
testing each software module. Most existing regression
testing techniques focus on unit testing [15].

JUnit provides two methods, setUp method and
tearDown method. The setUp method creates objects
and performs tasks needed to run a test and the
teardown method destroys the fixture. JUnit
automatically invokes the setUp and tearDown methods
before and after each test method is executed. A test
suite is a collection of test methods which run tests.
JUnit invoke the method suite and runs each test
method in the suite. A test suite can contain several test
methods.

3. Proposed work

In this paper, the framework proposed will validate
an invoice. Whenever an invoice format changes, there
can be a modification in the working of previous
functionality. There may be a case that an accounting
data may not persist in a database correctly thus leading
to wrong calculations.

3.1 Problem Description
The system is defined as:
System S = {l, O, F} where,
I: Input set,
O: output set,
F: Function set

Set I = {IF, X} where ‘I’ is an input set which consists
of an invoice load file and an xml file containing an
expected values.

IF =Invoice file
X=xml file where

X ={Sl......... Sn} where ‘S’ is the scenarios to be
validated ‘n’ is number of scenarios.

Each S = {e, q, m} where ‘e’ is an expected result, ‘q’
is query and ‘m’ is message.

XML file will contain a set of different scenarios which
will validate against an actual database value.

0={VR}

O is an output set which consists of a validation result.
Validation results will be either true or false. In case, an
actual value matches with an expected value, VR = T.

VR ={T, F} is validation result
F is a set of function.
F={a, B, v, d} where

Svg = a(X) is a schema value generator.
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Avg =B (q) is B actual value generator.
Evg =4 (e) is 8 expected value generator.
Vr =7y (Avg, Evg) is v is validation result.
Let R be a set.

R= {T, F} where ‘R’ is result set which will give a
value either True or False

Let | be a set.

I= {11, I2......... Ij} is invoice format where ‘I’ is an
invoice format.

Assuming, there are ‘j° different kinds of formats,
relationship between ‘R’ and ‘I’ setsis: [ € R

Since an EDI is divided into header, summary and
detail,

I1= {H1, S1, D1}; I2= {H2, S2, D2}........ Ii = {Hj, S,
Dj}

Header part H1= {hl1, h12, h13... hll} of invoice
‘I1” consists of ‘1’ number of header fields.

Summary part S1= {sl1, s12................ slm} where
S1 consists of ‘m’ number of summary fields.

Detail part D1= {d11,d12,d13........... din} where D1
consists of ‘n’ number of summary fields. 58

The description can be represented in logical terms as:
Hi=T >Vhix=T where 1<=x<=l............ (1)
‘I’ represents number of header fields.

S1=T>Vsy=T yhere l<=y<=m............. )
‘m’ represents number of summary fields.

Di=T 5Vdiwi: =T where I<=z<=n............... 3)

3

n' represents number of summary fields to be
validated.

From above equations, for every invoice, validation is
true if header, summary and detail level of an invoice is
true. This can be represented as:

li=T > Hj.Sj s Dy =TVhux, S1y.d1z € (Hj, Sj, Dy)
where 1= <j < =n and ‘n’ is number of invoice
formats considered in test suite.

3.2 Design

The following diagram depicts proposed design of
validation model .For validating an invoice, test suite
will start, which will load an invoice. After an invoice
persists in database, test scenarios will start. XML file is
an input to a framework which will extract expected
values. After extracting an expected and an actual
value, validation will start. If the values are correct then
test scenarios will pass.

Invoice in different formats will be considered.
Different invoice will have different methods of
extracting invoice in database. Test cases will be in
JUnit. Setup method load properties, common to all
invoices and the teardown method resets all properties.

Test Suite —— =4 j
T

Database

Run Scenanos
> Expected Value Actual Value
no

~_Validate Fal

yes

Figure 1. Proposed design of validation model.

3.3 Implementation

An example of file has been presented in fig. 2. The
file contains number of elements, forests etc. These are
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tags recognized by framework and values contained in
this field, will be extracted as an expected values,
which an invoice should contain while loaded in
database. Considering an example in fig 2, the given
file will contain header, summary and detail
information of an invoice. Since there are lots of data in
each segment of an invoice, we will consider those
fields first which are prone to errors.

<TMml version="1.0"7>
<Aszsertions>
<Asserfs
<Description>Validate Header
</Description™
<ActualValue™ sl query to validate Header
< AcmalValue>
<CheckiMzzssage PAR ANE"Tue">
<AsserthEssmge-Incorrect Fizld name
< Aczerthbrzage>
<CheckhEssage>
<ExpectzdValuz>
<Rows>
<Row>
<Datafield>expected values
< Datafield >
< Raow>
< Rows=
< ExpectadValue>
</ Amzeri>
</ Aszertions™

Fig. 2 Structure of XML file.

Finally, the algorithm mentioned gives out a validation
steps. The input to a framework as mentioned above
contains header, summary and detail level information.
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Algorithm: To validate the results.

Fori=1 to Assertl &t do

Sql[i] = getSql

Fire =gl in database and retrieve result “resultset’
IFieount of resultset >0)

PEINT Description

List of expected wvalue=Get The List of Expected values
Forj=1to List of expectzd value size

List of rows=(0etThe List ofrows

For k=1 to List of Rows size

List of row=Cet The List of row

For =1 to Lizt of row size

expected value=row.getValue

acfual value = resultset

IF expectad value=actual value

PRINT description

Els if CheckMEszage =true

PRINT Checkhizssage

ENDIF

EMD IF

Figure 3. Proposed Algorithm

4. Conclusion

The solution of a problem is proposed with an idea of
detecting errors at an early stage of invoice processing.
If an error is detected at an early stage of development,
then it will reduce the cost of processing invoice. The
design of the framework will validate different invoice
formats with different rules.
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