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Building a Code Visualization Process to Extract Bad Smell Codes
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ABSTRACT

Today, in many area the rise of software necessity there has been increasing the issue of the impotance of Good Software. Our
reality in software industrial world has been happening to frequently change requirements at any stage of software life cycle. Furthermore
this frequent changing will be increasing the design complexity, which will result in being the lower quality of software against our purpose
the original design goals. To solve this problem, we suggest how to improve software design through refactoring based on reverse
engineering. This is our way of diverse approaches to visually identify bad smell patterns in source code. We expect to improve software
quality through refactoring on even frequently changing requirements.
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Table 1. Meaning of Database Column Values

Column Meaning Column Meaning
PARAMETER_ name of
ACCESSOR accessor NAME parameter
CLASS_NAME |name of class P ETER_ type of
TYPE parameter
END. LINE end line REFER_CLASS referencing
number class
REFER_ referencing
EXTEND extend Class MEMBER member
. REFERRED _
FILE_PATH file path CLASS referenced class
FINAL whether final REFERRED_ referenced
or not MEMBER member
IF_ COUNT number of if RETURN_TYPE type of return
statements value
implement RETURN_
IMPLEMENT Class VALUE return value
INITIALIZATION | initial value | START_LINE start line
number
LINENO | line number STATIC whethe static
or not
wpe of | SWITCH_COUN | ™umber of
MEMBER_TYPE - switch
member T
statements
name of
METHOD_NAME method TYPE type
NAME name WHILE_COUNT |  Number of
while statements
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Table 3. Query Program Table to extract Bad Smell

Range item definition Middle Man
Switch Statements Too many Switch statements ResultSet mm = statement.excuteQuery(
Long Method Too long method line “select count(RETURN_TYPE) from JPDB_METHOD where
Long Parameter List Too many parameters RETURN_TYPE in (select REFERRED_CLASS
= & Y P from JPDB_REFERBY where REFER_CLASS in
= . B «.
=S Feature Envy Too many using attributes of ' (select [name] from JPDB_CLASS) and LINE_NO < 5)%):
g another class while (mm.next() {
. Too complex call link of the return mm.getString("CNT);
Message Chains }
method
Middle Man Delegation of too many classes Long Method
Data Clum Parameter groups of the same ResultSet Im = statement.excuteQuery(
P structure “select START_LINE, END_LINE from JPDB_METHOD
Several other functions must . where NAME = [namel’);
Shotgun Surgery be modified to modify while (m.next() {
; . int max = max(ss.getString(‘END_LINE");
a target function. int min = min(ss.getString(“START_LINE");
Q Comments Too many comments. int line = max - min;
. Lazy Class A class does nothing. | return line;
A class contains only getters and
Data Class setters. Long Parameter List
Large Class Too many instance variables. ResultSet Ipl = statement.excuteQuery(
Refused Bequest Not utilizing all inherited objects. select PARAMETER TYPE from J PDB_METHOP.
where NAME = [name]®);
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while (Ipl.next()) {
Stringl] argument = Ipl.getString("PARAMETER_TYPE");
return argument.length;

}

Data Clump

ResultSet dcp = statement.excuteQuery(
“select PARAMETER_TYPE, PARAMETER_NAME
from JPDB_METHOD where NAME = [name]");
while (dep.next() {
dataClump.put(dcp.getString(‘PARAMETER_TYPE +
PARAMETER_NAME"));
if(dataClump.count() ) count) {
return count;

}

Message Chains

ResultSet mc = statement.excuteQuery(
“select REFERRED_MEMBER, REFERRED_CLASS
from JPDB_REFERBY
where REFERRED_MEMBER LIKE ‘get% and NAME in
(select [name] from JPDB_CLASS)®):
while (mc.next()) {
String rdsName = mec.getString(‘REFERRED_MEMBER”):
String rdcName = mec.getString(‘REFERRED_CLASS");
count = re_getMC(rdsName, rdcName, count);

}




Shotgun Surgery

ResultSet sgs = statement.excuteQuery(
“select count(REFER_CLASS) as refer,
count(REFERRED_CLASS) as referred from JPDB_REFERBY
where REFERRED NAME = [name]®);
while (sgs.next()) {
int refer = sgs.getString(‘refer”);
int referred = sgs.getString(“referred”);
int shotgunSurgery = refer - referred:
if (shotgunSurgery » count) {
return count;

}

Feature Envy

ResultSet fe = statement.excuteQuery(

“select count(*) as CNT from JPDB_REFERBY where
REFERRED_MEMBER LIKE ‘get% and REFERRED_CLASS in
(select [name] from JPDB_CLASS)®):
while (fe.next() {

int cnt = Integer.parselnt(fe.getString("CNT")):
return cnt;

Switch Statements

ResultSet ss = statement.excuteQuery(
“select SWITCH_COUNT from JPDB_METHOD
where NAME = [name]");
while (ss.next() {
count++;
}

return count;

Comments

ResultSet cmt = statement.excuteQuery(
“select COMMENT from JPDB_CLASS where NAME = [name]®);
while (cmt.next() {
int comment = cmt.getString(‘COMMENT");
return comment;

Lazy Class

ResultSet lzc = statement.excuteQuery(
“select count(®) as CNT from JPDB_REFERBY
where REFERRED_CLASS = [name]®);
while (zc.next() {
int count = lzc.getString("CNT");
return count;

Data Class

ResultSet dc = statement.excuteQuery(
“select NAME from JPDB_METHOD where CLASS_NAME
LIKE = ‘get% or CLASS_NAME LIKE = ‘set%’
and NAME = [name]®);
while (dc.next() {
int count = dc.getString("CNT");
return count; }

Large Class

ResultSet lgc = statement.excuteQuery(
“select count(*) as CNT from JPDB_INSTANCE_VAR
where CLASS_NAME in (select [name] from JPDB_CLASS)");
while (lgc.next() {
int count = Integer.parselnt("CNT");
return count;

Refused Bequest

ResultSet rb = statement.excuteQuery(
“select count(*) from JPDB_REFERBY where REFERRED_CLASS
and REFERRED_CLASS = [name]
select count(®) from JPDB_METHOD where CLASS_NAME in
(select EXTEND from JPDB_CLASS where NAME = [name])®);
while (rb.next()) {
int count = rb.getString("CNT");
return count;
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public class Database {..

d, String pw) {

FlrstDBGate dbl = new FirstDBGate();
conn = dbl getDatabase( d, pw);
return conn;

) \
public class FirstDBGate {

public Connection getDatabase(String id, String pw) {
if (id.equals(pu)) {
SecondDBGate db2 = new SecondDBGate();
Connection conn = db2.getDatabase(id, pw);

return connj

return null;

}
}

public class SecondDBGate {.f.
public Connection getDatwbase(String id, String pw) {
if (lid.isEmpty()) {
ThirdDBGate db3 = new ThirdDBGateg;; 9
Connection conn = db3.getDatabase();
return conn;

i
Return null;

)

public class ThirdDBGate {...
public Connection getDatabase()\{
try {
Class. forName("org.sqlite.JDBC") .newInstance(); }e

Connection conn =
DriverManager.getConnection("jdbc:sqlite:/");
} catch (Exception ex) { |

return null;

}
Fig. 3. Database Connection Part of Sample Code

Fig. 32 oA 273 Fof tlolEHo]A F1S do] &
ARE dojel= HEoltt F=E WY Database S |20lA
ConnectionZ ¥7] Y8l @ FirstDBGate E249] getDatabase()
HAES 53517 Ut} FirstDBGate?] getDatabase(HA]
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public class Phone {
private String unformattedNumber;
public Phone(Connection conn) throws SQLException {
Statement stat = conn.createStatement();
ResultSet rs = stat.executeQuery("");
while(rs.next()) {
String number = rs.getString("");
unformattedNumber = number;

¥

public String getAreaCode() {
return unformattedNumber.substring(e, 3);

public String getPrefix() {
return unformattedNumber.substring(3, 6);

public String getNumber() {
return unformattedNumber.substring(6, 18);
}
public class Student {
public String getMobilePhoneNumber(Phone mobilePhone) {
String phoneNumber = "(" + mobilePhone.getAreaCode() +
") " + mobilePhone.getPrefix() +
"-" + mobilePhone.getNumber();
return phoneNumber;
}
}

Fig. 4. The Part of the Sample Code that Receives the
Student's Phone Number
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o] Qlt}. DCSE Data Class©]3, LZCE Lazy Classo|tt.
ol BT HWEYZ Foto] /AS

Main
testMethod() main()

conn
selCommection()

initializeConnection()

closeComnection()

unformattedNumber
getAreaCode()
getDatabase()
getPrefix()
getNumber()

SecondDBGate

checkTPINCode()

zetDatabase()
localCertiticate()

!

ThirdDBGate

getDatabasc()

authorizationCode()

publicCertificate()

Fig. 5. Sample Code Before Refactoring
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public Connection getConnection(String id, String pw) {
FirstDBGate dbl = new FirstDBGate();
conn = dbl.getDatabase(id, pw);
if (id.equals(pw)) {
if (lid.isEmpty()) {
try {
Class. forName("org.sqlite.JDBC") .newInstance();
Connection conn = DriverManager.getConnection("jdbc:sqlite:/™);
} catch (Exception ex) { }
}
}

return connj

Fig. 6. Database Class with getConnection() Refactored
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public class Phone {...
public String getAreaCode() {
return unformattedNumber.substring(@, 3);

b
public String getPrefix() {

return unformattedNumber.substring(3, 6);
}

public String getNumber() {

return unformattedNumber.substring(6, 18);
T
public String toFormatedString() {

String phoneNumber = "(" + getAreaCode() +

") " + getPrefix() +
" + getNumber();
return phoneNumber;

Fig. 7. Phone Class with toFormattedString () Added
Due to Refactoring
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Fig. 8. Improved Code After Refactoring
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