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In this segment, you are expected to create a Java module that converts file records 
processed by the mediation system into database records. This module belongs to the 
billing systems applications of SMART.  

This activity builds upon the output you created in the previous segment. It is designed 
for you to be able to apply SQL and Java concepts you have learned previously. It is 
divided into two parts: the SQL activity and billing systems module. 
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To complete the activity you need to follow the steps above. These steps are explained 
later in greater detail in this section of the binder. 
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At the end of the module, you need to learn and understand: 

·  How to work with a database 

·  How to create SQL calls to the database and use them in Java modules 

·  How to develop Java modules for Billing Systems 

·  Version control for application development 
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The following information may be found within this binder, the Reference Guide or the 
Performance Support Tool. Because you have used the materials in the previous 
segments you should be familiar with what the resources contain and how they will be 
used. This section describes the purpose and location of each document. 
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What Why Where 

Activity Instructions Guides you through the process of completing 
the activity 

Activity Instructions section in 
this binder 

Technical 
Specifications 

Used as a blueprint for coding java logic Technical Specifications 
section in this binder 
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What Why Where 

Compiling and 
Debugging with 
Eclipse 

Provides basic background and "how to" compile 
your project and debug it 

Eclipse Help 

Step 4 - Execute Test 
Scripts, Verify, Debug and 
Fix activity step in this Binder 

Java Overview and 
Java Glossary 

Provides information on Java syntax Reference Guide 

Java Packaged 
Classes 

Provides information on packaged classes 
relevant to the case 

c:\appdevschool\references\ 

SQL Overview and 
SQL Syntax 
Reference 

Provides information on SQL syntax Reference Guide 

Levels of Testing Provides information on Unit Testing procedures 
and documentation 

SDLC in the Performance 
Support Tool 

Frequently Asked 
Questions 

Provides answers to questions found throughout 
the Activity Instructions 

Frequently Asked Questions 
in the Performance Support 
Tool 
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What Why Where 

Subscriber_Info, 
Transactions, and 
Monthly_Usages 
Tables 

will contain information passed from the 
mediation systems through the billing system you 
will create 

Database  

Billing.java Process a transaction file collection from a Your Desktop 
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1. Review the information contained in each tab of the Activity Binder. 
 
Briefly review the Activity Overview. Browse the sections of the technical specifications. 
Get an overview of the information they contain. You will use these sections extensively 
when you are coding and debugging so it is helpful to gain a general understanding of 
these materials.  

2. Mark your Reference Guide and Performance Support Tool. 
 
Throughout this binder you will encounter questions inside text boxes. These are 
relevant to the tasks at hand. You will find the answers to these questions from the either 
the Reference Guide or Performance Support Tool provided to you.  

3. Confirm your understanding of the application logic. 
 
To confirm your understanding of the application logic, try to answer the questions 
below: 

a. What business requirement is being fulfilled by your module? 

b. What is the format of the file that your module will process? 

c. What is the format of the file that your module will output? 
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1. Open Eclipse. 
 

 
Note: Remember Workspaces?  They are physical folders on your PC that hold Eclipse project 
files.  Each PC can have multiple Workspaces.  Each new project you create has one subfolder 
inside the Workspace. 
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2. Create a new Java project. 

a. Click on File – New – Project .   
 
 

 
 
 
The New Project Wizard dialog box appears.  Select Java Project. 
 

 
 
 

b. Click Next>. 
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c. Type in the Project Name Billing . Leave all other options as is. Click Finish . 
 

 
 

3. Create the java files.   

a. Right Click on your project and create select New File – Java.  

b. Type the name of your new java file including the .java extension.  In this case it 
will be Billing.java.  

Note: Since we are just dealing with a single executable Java class we will not define a 
PACKAGE anymore.  In practice it is always recommended to create packages for your Java 
classes.   

4. Create your own directory on your computer to contain the files you will create. Use your 
“data”” as the folder name. 

5. In your newly created directory, create a subdirectory named INPUT and OUTPUT to 
contain the input data and output data for this segment. 
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To accomplish this step, refer to the Database Tables and Database Architecture 
sections from the Technical Specifications tab. 
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�  What is the SQL syntax for creating tables? 
�  What is the SQL syntax for inserting records into tables? 
�  How do I make a column the table’s primary key? 

 

1. Create and Run SQL statements directly 

a. Create three tables: SUBSCRIBER_INFO, TRANSACTIONS, and MONTHLY 
USAGES. 

b. Insert initial values into the three tables to enable you to view your tables. 

c. Using the select statement, examine the contents of the tables. 

d. Delete the tables 

e. Exit from SQL plus by typing exit  from the command line. 

2. Create SQL executable files 

a. Navigate to the directory you created in the previous segment and create a new 
directory named billing .  

b. Type your sql statements (create table only) into the vi editor and save it with the 
billing.sql  filename. 

c. Log on to the database. 

d. Run the sql statements by typing @<filename>, i.e. @billing from the command 
line. 

e. If you encounter error messages, edit your file in vi editor, save and run it again. 

3. Populate the SUBSCRIBER_INFO TABLE. 

a. Using the Unit Test Data table in the Unit Test Section of this binder, insert 
values in the subscriber information table. This will be used by the Billing module 
you will code in the next step. 
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�  What are the relevant java classes for reading files? 
�  What are the relevant classes for executing SQL queries within java modules? 

 

You are now ready to code your Java module. To perform this step, refer to the Project 
Description and Functionalities sections in the Technical Specifications tab for the 
application logic. 

Similar to the previous segment, you will use Eclipse to write, run and debug your Java 
Code. 
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1. While coding in Eclipse, the IDE automatically saves your changes.  It is good 
practice to hit the SAVE button every so often. 
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1. Eclipse automatically compiles your code whenever you hit the SAVE button on the 
menu. 

Note:  The saved files and compiled .class files can be found in your Eclipse workspace.  Each 
new project you create produces a subfolder of the same name in the workspace folder. 

2. If there are errors in your code, you will receive error messages in the Errors tab at 
the bottom of the Eclipse screen.  Syntax errors and warnings show up on your 
coding screen as red squiggly lines and yellow squiggly lines. 

3. Edit your code in the editor, save your changes and compile. 

4. Should you perform a successful “clean” compile, i.e. syntax and runtime errors were 
not found in your code, you will not receive any messages.  

5. To run your java program for the first time , right click on your java file and select  
Run As – Run.. 
 

 

6. After selecting RUN you will go to the RUN CONFIGURATION WIZARD. 
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Go to the ARGUMENTS tab and fill in the directory for your input data.  Make sure to 
click on APPLY.  

Note:  This is how you set arguments needed by the executable Java class file.  If you were doing 
this via the command line you would be typing in the arguments every run.   

Note:  The next time you run the Java file you just right click on your Java file and select RUN-
Java Application or hit the PLAY button on the topmost menu. 

7. You are now ready to execute Unit Testing on your code. 
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To perform this step, refer to the Unit Testing tab of this segment binder. 

1. Execute steps for each cycle of your Unit Test Script and verify your actual 
results against the expected results. 

2. If you find discrepancies, analyze your code to determine the cause of the error. 
Correct the error and rerun your test scripts to retest your code. 

3. Save your changes. 

4. Create a Unit Test Report Form using the template provided at the 
c:\appdevschool\reports  folder. 

5. Save the file as Segment 5 – Unit Test Report.doc on the same folder. 

6. Submit your Billing.java  file to your instructor. 
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�
Inform your instructor that you have completed the coding and testing activities of this 
segment. He/she will review your work. 

Review the key learning points for this segment. Answer the following questions and 
discuss them with your co-participants and faculty. 
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1. What was difficult about today’s assignment? 

2. What will you do differently if you had to repeat today’s activity? 

��������


1. What business requirements do billing systems serve? 

2. What strategies did you use to build security into your application? 

3. How does an IDE aid/hinder software development? 
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This document details the processing logic for the java module. Sufficient information is 
provided to write the code. This technical specifications document is a hybrid of sections 
derived from the full-length Functional Specifications and DB Design Documents. In the 
future (depending on the scope of your project), you may encounter shorter or longer 
versions of these documents. 

�  What are functional specifications? Why do we need it? 
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The company will be launching a new data service. This will be offered initially to our 
postpaid subscribers. Based on our market research studies, we expect that the use of 
this service will quickly become a trend so we are buying new network equipment to 
handle the transactions.  

As per usual when high volumes of transactions are expected, all transactions will be 
recorded in the NE as files. Billable transactions are extracted from the records and 
again outputted as files. These files are formatted according to specifications by the 
mediation system created in the previous segment. 

You are tasked to create a billing system that would read the files processed by 
mediation and convert them to database records. These database records will be used 
by other systems (e.g. billing presentment, accounting, etc.) 
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Acronym Stands for Description 
RN record number sequence number from 000000-999999 
RT record type 1- mobile originating, 2- 
MSISDN mobile subscriber integrated 

services digital network 
mobile number of subscriber e.g. 09192293333 

IMSI international mobile 
subscriber identity 

unique ID of SIM used across mobile networks  

TC tariff class sequence number from 00-99 
SD service description sequence number from 00-99 
TS time stamp time stamp of transaction (YYYYMMDDHHMMSS) 
UT usage type alphanumeric value G<TC><SD> e.g. G1389 
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·  Given the directory of mediation files with the following format: 

Item Format 
Filename  MED_NNNN_YYYYMMDD.DAT 
Record <IMSI><TS><UT><TRANS_ID> 

 

Where: 

RN 6 digits (000000-999999) 
IMSI 20 digit left justified padded with space 
TC 2 digits (00-99) 
SD 2 digits (00-99) 
TS 14 digits 
UT 5 alphanumeric value consisting of the constant “G”+TC+SD e.g. G1234 
TRANS_ID 20 alphanumeric value consisting of the constant “NS-“+ RN + space padding  

e.g. NS-123456___________ 
 

Create a module that would write these files as records in the Transactions table. 
Ensure that the correct values are placed in the corresponding columns. Refer to the 
Database Tables section for the table design. 

·  To compute for transaction cost, use the following rate table: 

Tariff Class (TC) Service Description (SD) Cost 
20 30 2.50 

less than 20 67 1.50 
more than 20 52 6.50 

others others 0.75 
 

·  A given input directory will contain one or more files. If it does not, the system should 
show an error that the directory is empty. 

·  Each file contains 59 characters. If it does not, the system should show an error 
message informing the user that the file has incorrect format and will not be 
processed, but it must continue to process the other files in the directory. 

·  The module should also populate the Monthly Usages table by matching the records 
from the Subscriber Info table and the Transaction table. 

·  It should count the number of transactions of a subscriber in a given day and add the 
cost of each transaction. The totals should be entered in the proper columns of the 
Monthly Usages table. 
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The diagram below illustrates where the billing system component fit in the overall IT 
infrastructure of the new data service. 
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These are the tables used by your Billing system. 

SUBSCRIBER_INFO 

SI_IMSI SI_NAME SI_MSISDN SI_IMSI SI_ACC_NUM SI_BIRTH
DAY 

SI_MAIDEN
_NAME 

Primary 
Key 

varchar2 
30 

char 
20 

char 
20 

char 
20 

varchar2 
14 

varchar2 
20 

  
TRANSACTIONS 

TR_ID TR_IMSI TR_TRANS
_DATE 

TR_USAGE
_TYPE 

TR_ID TR_COST 

Primary Key 
 

char 
20 

char 
14 

char 
5 

char 
20 

number 
10,2 

  
MONTHLY_USAGES 

MU_ACC
_NUM 

MU_TRANS
_DATE 

MU_ACC_NUM MU_TRANS_
DATE 

MU_TRANS_NUM MU_COST 

Primary Key char 
20 

char 
6 

number 
38 

number 
10,2 
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The tables used in the project are related to each other thus: 
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The java module can work with the following java packaged classes to accomplish the 
requirements defined. 

�

External File, Function 
or Procedure Description or Purpose Type 
java.io.file abstract representation of file and directory 

pathnames 
class 

java.io.filereader Convenience class for reading character files class 
java.io.filewriter Convenience class for writing character files class 

java.io.reader Abstract class for reading character streams class 
java.io.writer Abstract class for writing to character streams class 
java.lang.String represents character strings; all string literals 

in Java programs, such as "abc" , are 
implemented as instances of this class. 

class 

Database class connects to the database custom class in 
custom 
connections 
package 
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Replace this page with the Unit Test Script and Unit Test Data documents. 
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