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Abstract: Now a day’s several mobile companies are established and trying to provide better facilities than others. This type 
of facilities increases the functionality of mobile application along with complexity. As mobile applications have become an 
important part of human life, if any application is not running in navigational mobile application, it will decrease the 
popularity of that model. So, the testing phase in SDLC becomes a crucial part of mobile application designing process. 
This work proposes a model for test case generation for navigation mobile application based on activity diagram and 
complexity will be calculated by Cyclomatic complexity. Activity diagram is one of the famed UML diagram. The proposed 
model introduces an algorithm that automatically creates a table called Activity Dependency Table (ADT) and then uses it to 
create a directed graph called Activity Dependency Graph (ADG). The ADT is constructed in a detailed form that makes the 
generated ADG cover all the functionalities in the activity diagram. Finally the ADG with the ADT is used to generate the 
final test cases. The proposed model includes validation of the generated test cases during the generation process to ensure 
their coverage and efficiency. The generated test cases meet a hybrid coverage criterion in addition to their form which 
enables using them in system, regression as well as integration testing.  
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I. INTRODUCTION 

 
 Navigational mobile applications are widely used 
software’s. In any mobile device to perform any task 
user have to switch on various pages or screens, these 
pages are interconnected and provide functions for 
end users. The development of mobile application is 
based on software development life cycle (SDLC). 
SDLC have six stages: Feasibility Study, 
Requirement Analysis, Design Phase, Coding, 
Testing, and Maintenance. Testing is the imperative 
phase for mobile application for bug detection and 
test case generation. 
Client provides information regarding mobile 
application to Programmer then he generates design 
document on the basis of pre-described information. 
This model proposed approach to check the validity 
and the performance of activities. ADG (Activity 
Dependency Graph) is the conceptual diagram form 
of ADT (Activity Dependency Table), basically on 
the on the basis of ADG we can find all possible test 
paths. This work uses Model Based Testing (MBT) 
which depends on extracting test cases from different 
models, and quality of test cases depends on how far 
they would cover all the functionalities in the system 
under test. The generated test case covers all the 
branches in the activity diagram. So, it uses as branch 
coverage criteria. 
 
II. BACKGROUND STUDY 

 
2.1 Navigation Systems and Navigation Mobile 
System: 
 A Navigation system is a (usually electronic) system  
that aids in navigation, where navigation is a field of 
study that focuses on the process of monitoring and  

 
control the movement of a device from place to 
another. Navigation system may be capable of 
containing maps via text or graphical format, location 
via sensors, suggest directions via text or speech, 
provide directions directly to an autonomous vehical 
such as robotic probe or guide missile. 
Navigation mobile systems contain mobile 
applications which are in nature of navigation i.e. in 
mobile several applications are present and each 
application contains several pages which are 
interconnected. For example: To unlock a mobile user 
has to press unlock key from mobile then he find a 
message” press * to unlock” to unlock a mobile, 
when user press * key then he can access the mobile. 
In this step there are three pages present to complete 
this process and all pages have a sequence to occur. 
When a request regarding implementation of mobile 
applications comes to a company, the procedure of 
mobile application generation is based on SDLC 
starts. The popularity of any mobile application is 
based on the working of application. So, testing puts 
major impact on mobile application. This model 
proposed to generate activity diagram in design phase 
and on the basis of activity diagram test cases are 
generated and this process reduces the error in the 
system. 
2.2 Models and Model Based Testing: 
There are three types of models: Requirement model, 
usage model and model constructed from source 
code. Requirement models are specification based 
models and black box testing are applied on these 
types of models. In model constructed from source 
code contains program based testing is also known as 
white box testing. 
Model Based Testing (MBT) is a special type of 
testing strategy that depends upon extracting test 
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cases from different models (Requirement model, 
usage model and model constructed from source 
code). MBT have three main key technologies: 
 Notation used for the model 
 The test generation Diagram 
 The tools that generate supporting 
infrastructure for the tests.  
The test cases derived from the behavior model are 
functional. Test on the same level of abstraction as 
the model. Many types of model used to derive test 
cases, UML model are one of the highly ranked type 
of model used.UML is the most dominant standard 
language used in modeling the requirements [2,14] 
and considered an important source of information 
for test case design. Therefore if it is satisfactorily 
exploited it will reduce testing cost and effort and at 
the same time improve the software quality. 
2.3 Test case generation Technique on the basis of 
Activity Diagram: 
The proposed model studies the activity diagrams as a 
building block in launching the automated algorithm 
of generating test cases. This model constructs an 
intermediate table called the Activity Dependency 
Table (ADT).The produced ADT table automatically 
generates a directed graph called Activity 
Dependency Graph (ADG). The ADG is then 
examined using the Depth First Search (DFS),in order 
to extract all the possible test cases. The ADT’s form 
makes the ADG cover all the functionalities in the 
activity diagram. The generated test cases should go 
through all the branches in the activity diagram. Thus, 
it applies the branch coverage criterion. They also 
justify all the conditions /predicates that might be 
established in the activity diagram as well as all the 
basic paths (which are paths that cover loops zero or 
one time) because the model checks all the loops only 
once. 
 The generated test cases are validated against the 
Cyclomatic complexity technique to check all the test 
cases generated by that technique. Thus, we claim 
that the Cyclomatic complexity coverage criterion has 
been verified as Well. The proposed model applies a 
hybrid coverage criterion that combines the branch 
coverage criterion, the condition coverage criterion, 
the all-basic paths coverage criterion, and the full-
predicate criterion in addition to the Cyclomatic 
complexity criterion.  
This hybrid criterion can be defined as follows: “A 
set of activity paths P satisfies the hybrid coverage 
criterion if and only if P contains all start-to-end 
activity paths in an activity diagram, all 
predicates/conditions in an activity diagram and all 
test cases produced by Cyclomatic complexity 
technique”.  
2.4Example of Test Case Generation On the Basis 
of Activity Diagram: 

 
Figure: ATM withdraw Activity Diagram 

 

 
Figure: The Model Architecture 

 

 
Figure: Activity dependency graph for ATM 
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Figure: Activity dependency table for ATM 
 
Figure: Activity dependency path 
 
2.5 Cyclomatic Complexity: 
Cyclomatic Complexity defines the number of 
independent paths in the basic set of a program. 
Cyclomatic complexity (or conditional complexity) is 
a software metric (measurement). It was developed 
by Thomas J. McCabe, Sr. in 1976 and is used to 
indicate the complexity of a program. It directly 
measures the number of linearly independent paths 
through a program's source code. The concept, 
although not the method, is somewhat similar to that 
of general text complexity measured by the Flesch-
Kincaid Readability Test. 
Cyclomatic complexity is computed using the control 
flow graph of the program: the nodes of 
the graph correspond to indivisible groups of 
commands of a program, and a directed edge 
connects two nodes if the second command might be 
executed immediately after the first command. 
Cyclomatic complexity may also be applied to 
individual functions, modules, methods or classes wit
hin a program. 
One testing strategy, called Basis Path Testing by 
McCabe who first proposed it, is to test each linearly 
independent path through the program; in this case, 
the number of test cases will equal the Cyclomatic 
complexity of the program. 
The Cyclomatic complexity of a section of source 
code is the count of the number of linearly 
independent paths through the source code. For 

instance, if the source code contained no decision 
points such as IF statements or FOR loops, the 
complexity would be 1, since there is only a single 
path through the code. If the code had a single IF 
statement containing a single condition there would 
be two paths through the code, one path where the IF 
statement is evaluated as TRUE and one path where 
the IF statement is evaluated as FALSE. 
Mathematically,thecyclomatic complexity of 
a structured program[note 1] is defined with reference to 
the control flow graph of the program, a directed 
graph containing the basic blocks of the program, 
with an edge between two basic blocks if control may 
pass from the first to the second. The complexity M is 
then defined as:[2] 
M = E − N + 2P 
Where 
E = the number of edges of the graph 
N = the number of nodes of the graph 
P = the number of connected components (exit 
nodes). 
An alternative formulation is to use a graph in which 
each exit point is connected back to the entry point. 
In this case, the graph is said to be strongly 
connected, and the cyclomatic complexity of the 
program is equal to the cyclomatic number of its 
graph (also known as the first Betti number), which is 
defined as:[2] 
M = E − N + P 
This may be seen as calculating the number 
of linearly independent cycles that exist in the graph, 
i.e. those cycles that do not contain other cycles 
within themselves. Note that because each exit point 
loops back to the entry point, there is at least one such 
cycle for each exit point. 
For a single program (or subroutine or method), P is 
always equal to 1. Cyclomatic complexity may, 
however, be applied to several such programs or 
subprograms at the same time (e.g., to all of the 
methods in a class), and in these cases P will be equal 
to the number of programs in question, as each 
subprogram will appear as a disconnected subset of 
the graph. 
It can be shown that the Cyclomatic complexity of 
any structured program with only one entrance point 
and one exit point is equal to the number of decision 
points (i.e., 'if' statements or conditional loops) 
contained in that program plus one 
Cyclomatic complexity may be extended to a 
program with multiple exit points; in this case it is 
equal to: 
π - S + 2 
Where π is the number of decision points in the 
program, and s is the number of exit points. 
 
III. PROBLEM DEFINITION 
 
Varieties in mobile applications are main 
concentration of customers who buy new mobile 
system. Testing contain major impact on the 
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popularity of mobile applications. So, there are many 
software projects presents and established for testing 
of mobile application. If mobile software not tested 
earlier and any change occurs in later phase, it raises 
project cost. Similarly, if mobile is launched and then 
any error occurs in navigation then it becomes much 
expensive for mobile company as well as impact bad 
results in popularity. So, we need a model that checks 
the errors or changes in design phase, therefore 
chances of changes reduces, as well as proper 
working of the system is based on design document, 
is also shown in design phase. 
In navigational mobile applications several pages are 
connected with each other, so design phase shows the 
clear connection between each, then the possibility of 
errors and increased complexity will be decreased 
highly. Test cases are used as a solution of these 
types of problem and to show the proper test case. In 
previous  work done[1] have drawback that it is not 
based on scenario based testing for generating each 
test case automatically, based on the information 
given in the design document description. There is 
need of a new system to work on this drawback and 
generate proper test case based on scenario, as well as 
testing will also performs once in design phase. 
 
IV. PROPOSED MODEL 
 
The proposed model studies the activity diagrams as a 
building block in launching the automated algorithm 
of generating test cases for navigation mobile 
application. This model constructs an intermediate 
table called the Activity Dependency Table (ADT). 
The produced ADT table automatically generates a 
directed graph called Activity Dependency Graph 
(ADG). The ADG is then Algorithm for 
TCBAD(Test case generation based on Activity 
Diagram.) Input: ADT, ADG. Output: Test Cases, 
Test case Table which contains columns test case no., 
Test Path Node, Node Input, Node expected Output, 
Test case Input, and Test case Expected Output. 
//This algorithm is used to generate automatic test 
cases using ADG and ADT .Root node is a node 
whose in degree value is null   and End node shows 
out degree value is null. STEP 1: Select Root node 
and End node.//Root node and End node decided on 
the Basis of in order and out order values. STEP 2: 
Mark Root node as visited, and push this node onto 
stack. STEP 3: Scan the whole graph and push every 
adjacent node of root node into the stack. STEP 4: 
Repeat STEP 1 to STEP 3 till all paths are covered. 
Examined using the Depth First Search (DFS) in 
order to extract all the possible test cases for mobile 
applications. The ADT’s form makes the ADG cover 
all the functionalities in the activity diagram. The 
generated test cases should go through all the 
branches in the activity diagram. Thus, it applies the 
branch coverage criterion. They also justify all the 
conditions /predicates that might be established in the 
activity diagram as well as all the basic paths (which 

are paths that cover loops zero or one time) because 
the model checks all the loops only once. The 
generated test cases are validated against the 
Cyclomatic complexity technique to check all the test 
cases generated by that technique. Thus, we can claim 
that the Cyclomatic complexity coverage criterion has 
been verified as well. The proposed model applies a 
hybrid coverage criterion that combines the branch 
coverage criterion, the condition coverage criterion, 
the all-basic paths coverage criterion, and the full-
predicate criterion in addition to the Cyclomatic 
complexity criterion. This hybrid criterion can be 
defined as follows: “A set of activity paths P satisfies 
the hybrid coverage criterion if and only if P contains 
all start-to- end activity paths in an activity diagram, 
all predicates/conditions in an activity diagram and 
all test cases produced by Cyclomatic complexity 
technique”. The Activity diagrams are the input to the 
proposed model. 

 
 
Each activity diagram will be utilized to 
automatically generate its ADT which is specially 
designed to contain all necessary details that enable 
the model to examine all the activity diagram’s 
functionalities and capabilities. The ADT will then be 
used to automatically generate the ADG. The ADG 
will be accessed using the DFS to extract all the 
possible test paths. Therefore, all the details are added 
to each test path using the ADT to have the final test 
cases. Each activity diagram should pass through all 
the four modules to generate at the end a set of highly 
efficient test cases meeting the hybrid coverage 
criterion for the mobile application system. 
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