
 

 

Abstract—Changes are inevitable and can happen 

throughout any phase of software development cycle. Changes 

can occur to database schema. Source code which is used 

database schema must be affected when the database schema is 

changed. Test cases which are generated from the source code 

must be changed as well. This research focuses on source code 

and test cases impact analysis on database schema changes. We 

have proposed an approach to analyze impact in our previous 

work [6]. This paper we propose a tool that is developed based 

on our approach. The tool can compare between the  

original schema and a log file to analyze changes, then lines of 

source code that are affected are hilighted, affected test cases 

are also notified to the users. 

 
Index Terms—database schema, structural testing,  

software testing, test case 

 

I. INTRODUCTION 

ATABASE which is very important to companies, 

because the data is important for doing their business. 

Database schema may be changed over the time due to 

business changes which may cause problems on applications 

that operate on the database. The changes unavoidably affect 

to source code that connects to the database and the existing 

test cases cannot be used. Software developers have to 

locate the source code where the changes have impacts. In 

additional test cases that were generated from the  

source code must have the impacts as well.   
The previous studies about impact analysis of database 

schema changes [1-4] focus only on source code analysis, 

but they have not mentioned how changes affected  

test cases, and they do not guide how to generate new  

test cases when database schema is changed [5]. Therefore, 

we have considered this problem, and our previous research 

[6] suggested an approach of impact analysis to source code 

and test cases for database schema changes. 

In this research, we present a tool for analyzing impact to  

source code and test cases for database schema changes. The 

tool can compare the original schema with a log file, analyze 

impact to source code, display the affected positions and  

line numbers, as well as fix and update the test cases to be 

ready for use. 

We organize the rest of this paper as follows. Section 2 

describes a background of this research. Section 3 presents 

development of our purposed tool. Finally, conclusion and 

future work are illustrated in section 4. 

II. BACKGROUND 

A. Source Code with Embedded SQL  

In this research, source code is written by using embedded 

SQL in java. The symbol starts with "#" shows embedded 

SQL that connects to database. An example of the  

source code with embedded SQL in java used in this 

research is shown in figure 1. 

 

 
 

Fig. 1. Example of a source code with embedded SQL 

 

B. Test Cases 

In this research, test cases are generated using structural 

testing techniques. A test case used in this research is 

depicted in figure 2. 

 

 
 

Fig. 2. Example of a test case  

 

C. Impact Analysis 

There were studies [1-4] about impact analysis using 

several methods such as program slicing, traceability 

relationships and configuration management to identify 

factors that make changes, but the researchers do not 

consider impact analysis on source code with embedded 

SQL and test cases based on structural view when database 

schema is changed. In this paper we focus on these main 

issues as follows. 

1. How do changes affect to source code? 

2. How do we locate the affected positions on the 

source code? 

3. How do changes affect test cases? 
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4. Can we fix and update the test cases to be ready for 

used? 

III. DEVELOPMENT OF THE PROPOSED TOOL 

 

This research presents a tool for impact analysis to  

source code and test cases for database schema changes. The 

structure of our proposed tool is depicted in figure 3. 

The structure of this tool is divided into four parts 

including analysis and comparison of original database 

schema with a log file to find out how different it is,  

source code impact analysis, test cases impact analysis, as 

well as fixing and updating the affected test cases. The tool 

will then display positions of the source code that are 

affected and analyze which test cases are needed to be fixed 

and updated. Our approach are described in the steps as 

follows. 

 
 

Fig. 3. Structure of the tool 

  

A. Analyze and Compare Database Schema and Log File 

A user can import an original database schema file to 

compare with a log file. Figure 4 shows SQL statement for 

creating a table in a database. This statement can be used to 

create a table while figure 5 is commands that are used to 

change the structure of the table. 

 

 
 

Fig. 4. SQL statement for creating a table 

 
 

Fig. 5. Example of a log file for altering the table structure 

 

The example in this research we assume that we use a 

change in figure 5. The table ‘member’ is altered with 

dropping ‘lastname’. 

The user interface of this step is shown in figure 6. The 

tool can analyze changes that can be happened to database 

schema. In our approach, allow 5 types of changes as 

follows. 

1. Add new field 

2. Drop field 

3. Change name 

4. Change type 

5. Change size 

The tool analyze and compare between the  

original schema (figure 4) and the log file (figure 5) to find 

changes. From this example the change is drop field 

(lastname). 
 

 
 

Fig. 6. User interface for analyzing and comparing the 

original schema and the log file 

 

The output of this step is shown in figure 6, the 

information includes table name and field name that are 

changed, as well as types of changes. 

 

B. Analyze Impact to Source Code 

 
 

Fig. 7. Analyze table name and variables related to the 

changes 
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This step uses the output from the previous step which 

includes table name, field name, and types of changes. 

The tool can analyze impact to all source code files in the 

system. First, the tool finds the table name (member) in the 

source code related to changes. Next, the field name 

(lastname) is analyzed, because the field name is removed 

from the table, The variables (lname1 and lname2) related to 

the field name (lastname) will be affected, because this 

query selects values and assigns to those variables. The tool 

hilights variables and positions in the source code that are 

affected by changes. 

In our approach we assume that users have a table that 

defines line numbers of the source code as shown in figure 8, 

then we know the line numbers that contain 

parameters/variables names that are affected by database 

schema changes. From the example in figure 8, line 36, 37  

and 41 includes the affected variables : lname1 and lname2. 

Figure 9 illustrates the user interface of the impact analysis 

of schema changes to source code. 

 

 
 

Fig. 8. An example of mapping table 

 

 
 

Fig. 9. User interface for analyzing impact to source code 

 

C. Analyze Impact to Test Cases 

A test case example used in this step is shown in figure 10. 

In this research, test cases are created from structural testing 

technique and have a path that contains line numbers of the 

source code. Users can import test cases to analyze and  

find out which test cases are affected. The output from 

previous step is line numbers of the source code  

(36, 37 and 41). Our approach finds test cases that have line 

numbers related to the output from the previous step. Those 

test cases are need to be changed. 

 

 

 
 

Fig. 10. A test case example 
 

 In our approach we analyze in some changes we need to 

generate new test cases such as, adding new fields to the 

original schema and changing type or size of fields. 

 In case that fields are dropped, some test cases can be 

used, but they must be changed, like in the previous example 

shown in figure 10. 

 In the other case, some test cases can be used and no need 

to be changed. For example when changing name 

(cash_balance to cash_bal) to the original schema this case 

affects only on the source code, but does not affect on the 

test cases. 

 

 
 

Fig. 11. User interface for analyzing impact to test cases 

 

Figure 11 shows the user interface for analyzing impact to 

test cases. The user can import the test cases and the tool 

analyzes, and then displays which test cases are affected on 

the screen. This step displays the test cases that are affected 

by the changes. 

 

D. Fix and Update Affected Test Cases 

This step fixs and updates only the values of test cases that 

are affected. From the previous step, affected test cases must 

be fixed and updated. A test case example that is fixed and 

updated is shown in figure 12. Because the change is 

dropping field name (lastname), so this test case must be 

updated by deleting the variable (lname2). 

 

 
 

Fig. 12. A fixed and updated test case example 

 

The user interface for fixing and updating affected 

test cases is shown in figure 13. 
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Fig. 13. User interface for fixing and updating affected  

test cases 

IV. CONCLUSION 

The purpose of this research is to present a tool for 

analyzing impact to source code and test cases for database 

schema changes. This tool analyzes changes by comparing 

between a log file and the database schema. Then  

source code and test cases which are created by structural 

testing technique are analyzed. The tool can display lines in 

source code that are affected by the changes, and affected 

test cases are updated or needed to be newly generated. The 

benefit of this tool is the reduction of cost, time and effort to 

find impacts on the source code and test cases. 
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