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Quality Visualization of Quality Metric Indicators based on
Table Normalization of Static Code Building Information

Chansol Park™ * So Young Moon™ + R. Young Chul Kim""

ABSTRACT

The current software becomes the huge size of source codes. Therefore it is increasing the importance and necessity of static analysis
for high-quality product. With static analysis of the code, it needs to identify the defect and complexity of the code. Through visualizing
these problems, we make it guild for developers and stakeholders to understand these problems in the source codes. Our previous
visualization research focused only on the process of storing information of the results of static analysis into the Database tables, querying
the calculations for quality indicators (CK Metrics, Coupling, Number of function calls, Bad-smell), and then finally visualizing the extracted
information. This approach has some limitations in that it takes a lot of time and space to analyze a code using information extracted
from it through static analysis. That is since the tables are not normalized, it may occur to spend space and time when the tables(classes,
functions, attributes, Etc.) are joined to extract information inside the code. To solve these problems, we propose a regularized design
of the database tables, an extraction mechanism for quality metric indicators inside the code, and then a visualization with the extracted
quality indicators on the code. Through this mechanism, we expect that the code visualization process will be optimized and that developers
will be able to guide the modules that need refactoring. In the future, we will conduct learning of some parts of this process.

Keywords : Software Engineering, Database Normalization, Code Metrics, Static Analysis, Software Visualization
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Fig. 1. Software Development Process and Byproducts
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Table 1. Example Query to Extract Complexity from Previous DB

F=9 Hol=

select R.class, R.symbol_name, R.ref_class, R.ref_symbol,
R.filename, R.ref_type, R.position

from RefersTo as R LEFT JOIN

MethodImplementation as M

on R.ref_symbol = M.name

where R.ref_type = ‘ud’ and R.class ) ‘#

and M.name IS NULL and R.ref_argument_types =
and R.access ) 'p order by R.class, R.symbol_name,
R.position;
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HashSet{Integer) relation = new HashSet{Integer>();
ResultSet targetRS = stat.executeQuery("SELECT * *
+ "FROM class_relationship *
+ "WHERE origin_class_id = "+i+";");
while(targetRS.next()) {
relation.add(targetRS.getInt("target_class_id"));
}
targetRS.close();
ResultSet originRS = stat.executeQuery("SELECT * *
+ "FROM class_relationship *
+ "WHERE target_class_id = "+i+"}");
while(originRS.next()) {
relation.add(originRS.getInt("origin_class_id"));
}
originRS.close();
int cbo = relation.size();

Table 3. CBO" Extraction Method

HashSet{Integer) funCall = new HashSet{Integer)();
ResultSet funRS = stat.executeQuery("SELECT * "

+ "FROM method "

+ "WHERE class_id = "+i+" "

+ "AND method_type = \'default constructor\':");

while(funRS.next() {
Statement funCallStat = con.createStatement();
ResultSet funCallRS =
funCallStat.executeQuery("SELECT * "
+ "FROM function_call "
+ "WHERE caller_method_id = "+funRS.getInt("id")+" "
+ "AND function_call_type = \'function_call\';");

while(funCallRS.next()) {
funCall.add(funCallRS.getInt("id"):
}
funCallRS.close();
funCallStat.close():
}
funRS.close():
int mpc = funCall.size();

HashSet{Integer) relation = new HashSet{Integer)();
ResultSet targetRS = stat.executeQuery('SELECT * “
+ "FROM class_relationship “

Table 6. DAC Extraction Method

+ "WHERE origin_class_id = "+i+" “

+ "AND relation_type != \'generation\" *

+ "AND relation_type != \'realization\';");
while(targetRS.next()) {

relation.add(targetRS.getInt("target_class_id"));
}
targetRS.close();
ResultSet originRS = stat.executeQuery("SELECT * *

+ "FROM class_relationship *

+ "WHERE target_class_id = "+i+"

+ "AND relation_type = \'generation\' *

+ "AND relation_type != \'realization\";");
while(originRS.next()) {

relation.add(originRS. getInt("origin_class_id"));

«

}
originRS.close();
int cbo_prime = relation.size();

Table 4. RFC Extraction Method

HashSet{Integer) relation = new HashSet{Integer)();
ResultSet funRS = stat.executeQuery("SELECT * “
+ "FROM method *
"WHERE class_id = "+i+" "

+
+ "AND (method_type = \'event\' *

+ "AND method_type != \'modifier\" *

+ "AND method_type != \'default constructor\';");

while(funRS.next()) {
relation.add(funRS.getInt('id"));
Statement funCallStat = con.createStatement();
ResultSet funCallRS =

funCallStat.executeQuery("SELECT * "

+ "FROM function_call “
+ "WHERE caller_method_id = "+funRS.getInt("id")+" "
+ "AND function_call_type = \'function_call\";");

while(funCallRS.next()) {
relation.add(funCallRS.getInt('callee_method_id"));
t
funCallRS.close();
funCallStat.close();
}
funRS.close();
int rfc = relation.size();

Statement stat = con.createStatement();

Vector({String) classes = new Vector{String)();

ResultSet classeDataRS =
stat.executeQuery("SELECT * FROM class;"):

while(classeDataRS.next()) {
classes.add(classeDataRS. getString('name")):

for(int i = 1; i { classes.sizeQ+1; i ++) {
HashSet{Integer) variables =
new HashSet{Integer)();

ResultSet stVarRS =
stat.executeQuery("SELECT * *
+ "FROM field "
+ "WHERE class_id = "+i+"");

while(stVarRS.next()) {
for(String classeName : classes) {
if(stVarRS.getString("type").contains(classeName)) {
variables.add(stVarRS.getInt("id"));

}
}
stVarRS.close():
dac.add(variables.size():
}

stat.close();

Table 7. DAC ™~ Extraction Method

HashSet{Integer) variables =
new HashSet{Integer)():

ResultSet statusVariableRS =
stat.executeQuery("SELECT * FROM field;");

Statement classeStat = con.createStatement();

while(stVarRS.next() {
if(stVarRS.getString("type").contains(
classeStat.executeQuery("SELECT * "
+ "FROM class "
+ "WHERE id = \""+i+").getString('name"))
N
variables.add(statusVariableRS.getInt('id")):

}
statusVariableRS.close();
int dac_prime = variables.size();
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Table 8. LCOM; Extraction Method
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Table 9. LCOM; Extraction Method

HashMap<(Integer,HashSet{Integer)) relation =
new HashMap<Integer,HashSet{Integer))();
ResultSet funRS =
stat.executeQuery("SELECT COUNT(*) "
+ "FROM method "
+ "WHERE class_id = "+i+"");
int numOfFun = funRS.getInt(0);
funRS.close();

int totalMPair = 0;

for(int j = 1; j ¢ numOfFun; j++) {
totalMPair += i;

t

ResultSet fmrRS = stat.executeQuery("SELECT * "
+ "FROM field_method_relationship "
+ "WHERE class_id = "+i+";");

while(fmrRS.next() {
int fid = fmrRS.getInt("field_id");
int mid = fmrRS.getInt("method_id");
if(Irelation.containsKey(fid)) {

relation.put(fid,new HashSet{Integer)());

}
relation.get(fid). add(mid);

}

int sharedMPair = 0;
for(int fid: relation.keySet() {
for(int j = 1; j < relation.get(fid).size(); j++) {
sharedMPair += j
}
}
fmrRS.close();
int lcoml = totalMPair - sharedMPair;
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HashMap{Integer,HashSet{Integer)) relation = new
HashMap{Integer,HashSet{Integer))();
ResultSet funRS =
stat.executeQuery('SELECT COUNT(*) "
+ "FROM method "
+ "WHERE class_id = "+i+"");

int numOfFun = funRS.getInt(0);
funRS.close();

int totalMPair = 0;

for(int j = 1; j ¢ numOfFun; j++) {
totalMPair += i;
}

ResultSet fmrRS =
stat.executeQuery('SELECT * "
+ "FROM field_method_relationship "
+ "WHERE class_id = "+i+";}");

while(fmrRS.next() {
int fid = fmrRS.getInt("field_id");
int mid = fmrRS.getInt('method_id");
if(Irelation.containsKey(fid)) {
relation. put(fid,new HashSet{Integer)());
}
relation.get(fid). add(mid);
}

int sharedMPair = 0;
for(int fid: relation.keySet() {
for(int j = 1; j ( relation.get(fid).size(); j++) {
sharedMPair += j
}
}
fmrRS.close();
int result = totalMPair - (sharedMPair*2);
if(result < 0) {
result = 0;
}

int lcom2 = result;
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Fig. 8. Extracted Class Diagram for JAVA Source Code
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