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Plug-in Diverse Parsers Within Code Visualization System with
Redefining the Coupling and Cohesion in the Object-Oriented Paradigm

Lee Jin Hyub" - Park Ji Hun" - Byun Eun Young" - Son Hyun Seung’ -
Seo Chae Yun™ - R. Young Chul Kim™"

ABSTRACT

Because of the invisible nature of software and the bad coding habits (bad smell) of the existing developers, there are many redundant
codes and unnecessary codes, which increases the complexity and makes it difficult to upgrade software. Therefore, it is required a code
visualization so that developers can easily and automatically identify the complexity of the source code. To do this, it is necessary to
construct SW visualization tool based on open source software and redefine the coupling and cohesion according to the object oriented
viewpoint. Specially to identify a bad smell code pattern, we suggest how to plug-in diverse parsers within our tool. In this paper,
through redefining coupling and cohesion from an object oriented perspective, we will extract bad smell code patterns within source code
from inputting any pattern into the tool.
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Fig. 1. Existing Toolchain System Structure Map

try {
—[pr = new BufferedReader(new FileReader (inFile));
@ String line;

String(]

while ((1 br.readline()) != null) {

String method_name="";
DB db = new DB();
Connection co

db.getConnection () ;
nn.createStatement () ;
createStatement () ;
ResultSet rs = stat.executeQuery("select * from SNDB_BY"):
while(rs.nexc()){

String referred symbol_name = rs.getString("referred_symbol_name");

Statement stat

Statement stat2

ResultSet rs2 = stat2.executeQuery ("select method name from SNDE_MD

e = rs2.getString("method name");
s (method_name)) {

if(!total.contains (method_name)) {
total += mechod name+" ";}
}
if (line.contains ("retuza™))|{
@ arr = line.splic(" "):

st = arr[i);

Fig. 2. Additional Steps to Extract ‘return’
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Table 1. Parser Types And Features

Type Feature
Source Open source code analysis tool. It can analyze various
N‘ Vigat kinds of code such as C, C ++, and Java. Enter code
avigator | and generate binary file as result, database with DBdump.
C, C ++, and Java code are analyzed by the self-produced
N tool of Hongik University software engineering
XCodeParser laboratory and made into ASTM (Abstract Syntax Tree
Metamodel) file.
Open source code analysis tool. Target only the source
JavaParser | code coded in Java. It is based on JDT ASTParser, and
it is made in Abstract Syntax Tree (AST) form.
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Table 2. Complexity Metric Types and Simple Descriptions

Type Description
Line of It measures the number of lines of source code. While
performing the same function, the code of a shorter number
Code . . .
of lines can be considered to have a low complexity.
McCabe’ The number of disconnected parts of the graph, the number
cCabe's . .
Complexity of edges, aqd the nurqber of nodes are sgbstltuted'mto
R the cyclomatic complexity formula to quantify. The higher
Metrics the quantity, the higher the code complexity.
It shows the code complexity by measuring program
Halstead's | length, lexical number, volume, difficulty, implementation
Metrics effort index, implementation time, number of estimated
bugs.
It is a measure of the degree of data transfer and reference
between modules, indicating the degree to which one
Coupling module relies on another module. There are six types of
coupling, data, stamp, control, external, common, and
content coupling.
It shows how a module of a program performs only one
function, and measures the degree to which a component
Cohesion in a module is aggregated. There are seven types of
cohesion: functional, sequential, exchangeable,
procedural, temporal, logical, and coincidental [5].
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Table 3. Redefining Coupling in Object-oriented Paradigm
Type Existing Definition Redefinition
There are no or one There are no parameters to
Data
Coupling parameters to exchange ex‘change between classes /
between modules, objects,
) It exchanges complex data The parameters to be passed
Stamp structures such as arrays X
. between classes / objects are
Coupling | between modules and .
arrays or objects.
modules as parameters.
Depending on the parameters | The parameter passed
Control | that are exchanged between | between the class / object is
Coupling | the modules, they affect the | used as the condition of the
module. condition statement.
Communication is made External files and data
External o o L
Coupling between r_nodules using between classes / objects are
external files or files. transferred and used.
Common | Global variables are shared The pararneter§ o bE.'\ passed
Coupling | between modules. between classes / objects are
’ declared as static.
One module modifies or relies Change_s the internal .
Content . . properties of other objects,
N . on the internal behavior of
Coupling such as getter / setter
another module. ;
between classes / objects.
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Type Existing Definition Redefinition
.o All components in the All Vanablés a.nd. ;
Functional components within an
- module perform only one . .
Cohesion function object perform a single
’ task.
The result of one execution | The methods in the object
Sequential in the module is used as the | are executed sequentially,
Cohesion input value of another and each method depends
execution. on the previous method.
o erform other functions e components in the
Communication Perf ther funct Th t h
p using the same inpu object act on some of the
Cohesion th t / bject act f th
output in the module. same data.
The components in the gkelfhgg?f‘lﬁgﬁlgg obiect
Procedural module do not share input are intérrelate d and ]a re
Cohesion and output, but perform " di i
them in order performed in a specific
' order.
Components that are not | Components within an
Temporal associated with the module | object perform different
Cohesion perform operations at a | functions together at the
certain point in time. same time.
;Ezuign;lg%zez;ﬁﬁrthe The components within
Logical S the object perform a
. characteristics or are .
Cohesion classified into specific logically related task or
typés D similar function.
Each component in the cA;infurrllcei(t);lsw??}in an
Coincidental | module performs a task that ob'elc)? rform functions
Cohesion is completely unrelated to thj pe Jated h
each other. tht are not related (o eac
other.

4. Plug-in Diverse Parser based on Toolchain
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1) SourceNavigator

String query = "select refer class name,referred class_name,referred type"
"referred symbol name,refer argument types "

"from SNDB BY where refer type='mi' and referred type='mi'"

"or referred type='iv' "

+ o+ o+ o+

"order by referred class name asc, refer class name asc";

Fig. 4. Query Statement to Extract Information from DB
Generated from Binary File
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String module_guery = "select ASTM link.mem name as CALLER, "™
+ "ASTM link.call name as CALLEE , "
"ASTM contents.class_name, ASTM contents.par_type, "
"RSTM link.file name as CRLLER_ file, "
"ASTM contents.file name as CALLEE file, "
"count (*) "
"from ASTM link, ASTM contents "
"where ASTM link.call name = ASTM contents.mem name "

ok

"group by ASTM link.mem name, ASTM link.call name "

Fig. 5. Query Statement to Extract Information from DB
Generated from ASTM File
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