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Abstract 

This thesis describes the new development of a command-line interface. The 
background of this assignment is a concept, which was developed at the University of 
Växjö, Sweden and is concerned with the quality analysis of software products.  
Out of this research an application was created. This application gives a developer the 
possibility to analyze the quality of his software products. This application is called 
VizzAnalyzer™ and is distributed by the company Arisa AB. The VizzAnalyzer™ is 
already available in various versions and the command-line interface enables the 
possibility to analyze software in a server environment. The interface requires the 
possibility to analyze and interpret any user input. The thesis concerned with various 
concepts and ways of implementation. 
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Glossary 

API   Application Program Interface 
Simply put: API is like the GUI for humans, just for computer programs. 
The API is provided by operating systems, libraries or services to support 
requests made by computer programs [5]. 

GUI   Graphical User Interface 
Is an Interface, between the user and the computer program. This is realized 
with the help of graphics, e.g. images, buttons and. 

String  A String consists of any number of chars, e.g. „Hello world!”  
SWT   Standard Widget Tool 
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1 Introduction 

In our age computers play an ever-growing part in technological advances, this 
increasing advance also causes the ever-growing need for software to do the same. In 
the year of 2003 the automobile industry spent 25 million Euros on software alone. 
According to a study by Mercer Management Consulting, Fraunhofer Gesellschaft and 
Bosch, says that the Software market will rise to 133 Billion euro by the year 2015 [1].  
This advance brings forward ever more growing and complex software. With increasing 
business pressure and time pressure, the quality of the software is unfortunate affected 
in a negative way. Two important quality features are the extensibility and the 
maintenance. These two key factors are what keep the software alive. Saying this 
software also has to function properly and be reliable. 

In 1978 Bill Gates said that “640 kb should be enough memory to sulfide for a 
person”, for longer time now we know that this statement is not true anymore. What can 
take along from this statement is that the wishes and the requirements of a customer can 
change. Software should be flexible enough to react on these changes at any time. The 
development of software costs both time and money and these are things that the client 
would rather invest as little as possible in. The problem is that it does not stop after the 
initial installation but carries on for the entire lifespan of the software, based on this the 
costs of maintenance and extensions have to be as cheap as possible. If the cost for an 
extension exceed of a new development, then the software will no longer survive after 
economic aspects. 

The VizzAnalyzer™ [2] offer the producer the opportunity to test the quality and 
make necessary changes to the product before this is released onto the market. This 
improves the quality of the product as well as the lifespan. 

 

1.1 Problem 

The before maintained tool VizzAnalyzer™ is available in various forms. The stand-
alone version enables the analogy and visualization of Java systems and as a framework. 
This version is also able to be expanded to allow the user to analyze and visualize other 
types of systems. For a smooth running of the program, the programmers have 
implemented GUI (Graphical User Interface). The GUI uses elements like assistants, 
tables, menus and graphics. These elements are however not always of advantage, even 
if they make the program more user-friendly. The use of GUI is not ever possible or 
desirable in the field of server environments. These environments often resort to 
terminal and console, because they are good enough for the standard work and the ease 
of use is provided by remote connections like SSH or Telnet. For this reason the 
VizzAnalyzer™ has to be used in another form. In this case we have to create a 
command-line interface using the function library of VizzAnalyzer™. 
 

1.2 Motivation 

The Thesis is based on the development that was made within the framework of the 
VizzAnalyzer™ project. The continuation of the project shows now a new way to 
expand the product range Arisa AB. Arisa AB distributes the VizzAnalyzer™ in 
different versions. The development of the command-line interface initiated a step to 
bring the software quality analysis into a server environment, even with remote access. 
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The abdication of a graphical user interface and the implementation of a script-mode 
allow the user to execute their analysis in an automated process. 
 

1.3 Goals and Criteria 

The aim of this Bachelor thesis is to eliminate present problems that occur with 
VizzAnalyzer™ GUI. In order to do this permission to access the function library has to 
be given. The new developed application has to be able to take the orders given it by the 
user, and sort these into the according function in the library. The available commands 
are predetermined and can be accompanied by either necessary or optional parameters. 
In the case that a problem should arise when the user inputs the command the software 
has to be able to recognize this and supply the user with appropriate “help” or “how to” 
documents. Program crashes due to misinput have to be avoided at all costs. 

As important as being able to process single commands, is it important that the 
software can execute complete command sequences. The user should be able to execute 
these command sequences out of piece of data. This sequences data can then be passed 
on as a script-mode and be use as a start parameter for the program or be executed while 
the program is running. In order to produce the already maintained sequence data the 
user has to be able to document his/her input. 
The expansion of the software has to be as simple as possible and it should be done 
without changing the original source code as little as possible. 
 

1.4 Outline 
Chapter 2 describes simplistic the links and the idea behind the VizzAnalyzer™. This 
builds the basis for the development of the command-line interface. 

Chapter 3 builds the foundation for the development of the software. It explains in 
details the requirements that have to be done. This chapter also explains the different 
forms use cases the application will be confronted with. 

In chapter 4 will be introducing you to the architecture and design. Decisions that are 
relevant to both of these points will be brought to daylight here. 

Chapter 5 describes the implementation of the system and the commands. 
Furthermore the basic principles and the manner is explained and justified. 

Chapter 6 shows how successful individual parts of the application have been 
implemented and identifies areas in which further development would be useful.  
The Annex provides links to other documents, created in the context of the thesis. 
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2 Background 

The VizzAnalayzer™ is the application a command-line interface should be developed 
for. In the following chapter the functionality of the VizzAnalyzer™ will be described. 

The VizzAnalyzer™ is a reverse engineering framework for the analysis and 
visualization of programs, which was developed at university of Växjö [8]. The 
groundwork of the application is the work of Lincke and Löwe in the field of software 
quality. It merges standard qualities and software metrics. Their work is based on the 
ISO/IEC 9126 [9]. This ISO standard describes a quality model for software and divides 
the quality into six major groups. These will be specified by the inclusion of other 
features. Lincke and Löwe set the focus of their studies on the internal quality 
characteristics of a software product. These can be determined in the source code of the 
analyzed program. Their efforts are documented in the "Compendium of Software 
Quality Standards and Metrics" [9]. 

The document currently describes 37 software quality properties and 23 software 
quality metrics. The described information can be displayed in a matrix. The matrix 
includes the various software quality properties and metrics. Therefore it can also be 
seen as a presentation of the software quality model. 

The software quality matrix (SQX) in figure 2.1 shows the relationships between the 
different metrics and the quality features. The relationship can accept different ranks. In 
an extreme case the metrics can have a very close relationship (dark green) or a barely 
relationship (dark red) to the quality characteristics. Between the extreme cases, there 
exist two gradations in brighter colors. 
A special case exists when metric and a quality feature have no relationship each other 
(Gray) [10]. 

Figure 2.1: Software Quality Matrix (SQX) 

The Figure 2.2 shows the process of software analysis and visualization. From the 
extraction of data over the conversion into a usable format and after all the analysis and 
presentation [8]. 
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Figure 2.2: Process of analysis and visualization [8] 
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3 Requirements 

This chapter deals with the determination of the purpose of thesis and defines the basics 
the project is based on. 
 

3.1 Problem analysis 

As already mentioned in the introduction, under the point of problem, as a standard the 
VizzAnalyzer uses a GUI. The GUI is based on the functionality of SWT (Standard 
Widget Tool). SWT is an “open source solution” which was developed by IBM and is 
now maintained and further developed by the Eclipse Foundation. This offers an 
alternative to GUIs like AWT and SWING. The positive side to an SWT is that it can be 
adapt to any user interface and here for appear on the screen like the user is used to, 
without having to make any changes (figure 3.1). This is made possible by the fact that 
SWT is based on a platform specified function and methods that it gains from Java. This 
process is called “native” and means that the function or method comes from a local 
library [4]. 

 

Figure 3.1: SWT in different system environments [3] 

These graphical applications are not always available, such as in server environments, 
because they are often operating without a GUI, which is typical for desktop. Also it is 
difficult to start the GUI application in a script-mode. 

The script-mode means that the program automatically executes recorded or 
otherwise defined command sequences and returns a result, without user input. 
Therefore the program will be started with a parameter. This parameter can for instance 
be linked to a text file. The program should than be able to recognize that it is to start 
with a start parameter and should act appropriate. In this case it would be appropriate to 
give the program a file with the command sequences. This would be then opened and 
command for command would be carried out. This way the efficiency would be 
improved because not everything has to be carried out manually. 

Some commands that will be implemented need parameters to control their 
execution. To get the set parameters from the user input, we have to analyze the string 
first. That assumes the so-called parser. Therefore the input is separated and searched 
through for options. 

In order to enable this functionality, various parser projects were studied and 
evaluated. Four different projects were implemented in a test environment and 
compared after various criticisms. These criticisms were: The support of the project, 
also when was the last update. The simpleness describes how difficult it is to implement 
the project and access the functionality. A very important point was the license of the 
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project, because the VaCli will be used as a commercial application. Therefore it must 
be possible to use the project without paying any franchise. The point applicability 
describes special features of the project. The parser should be available as a Jar-file for 
an easy implementation into the command-line interface project. Figure 3.2 shows the 
result of the testing. But this result is a subjective valuation. 
 
 Takeaway (CLI) args4j JSAP jargs 

Support last update 
August 14, 2008 

last update 
June 2008 

last update 
August 4, 2006 

last update 
April 12, 2005 

License Apache license 
free for commercial 
use 

MIT license 
free for commercial 
use 

LGPL 
free for commercial 
use 

BSD license 
free for commercial 
use 

Functionality Very good Works with 
annotations 

sufficient in sufficient 

Flexibility Very good; 
An option can have a 
flag, if a value after an 
option is needed 

  good; 
An option can have a 
flag for needed or 
optional 

Not good; 
An option cannot have 
a flag for needed or 
optional; 
An option can have a 
flag, if a value after an 
option is needed 

Simpleness         
Applicability easy; 

Options can be 
defined individual for 
each command; 
Options can be used 
to create a help text 

Works just with 
option, which are 
defined at the start of 
the program 

easy; 
Options can be 
defined individual for 
each command; 
Options can be used 
to create a help text 

easy; 
Options can be 
defined individual for 
each command; 
Options cannot be 
used to create a help 
text 

Library         
Result Sufficient amount of 

flags for an option; 
Active project; 
An option can have a 
flag, if a value after an 
option is needed; 
Check if an option is 
set in the input is 
available; 
An option cannot have 
a flag for needed or 
optional 

Not further tested, 
because it just works 
with start parameters 

Sufficient amount of 
flags for an option; 
last update was long 
ago --> may be no 
support anymore; 
Does not check if an 
option needs a 
following value; 
Does not check if an 
option is set in the 
input 

Insufficient amount of 
flags for an option; 
last update was long 
ago --> may be no 
support anymore; 
Too simple in its 
manner 

          

Figure 3.2: Parser analysis 

The project that fits all the requirements at best, was the CLI from the Apache commons 
Projects [6]. However, this parser requires a preprocessed string, which means the user 
input must be previously analyzed. So the parser has to consist of two components: the 
separation of the user input and the search for option in the separated string. The search 
is done by the CLI and the separation by the main class. This class requires the 
command name from the input for the allocation of a command class. The separation 
should be done on the base of a clear separator. The other parser projects had a very 
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different approach than the Apache CLI. For example one parser was working with 
annotations that only can identify option, which were set as a start parameter. 
Furthermore the last update of some project was up to three years ago. The 
VizzAnalyzer™ was programed in Java so all developments are created in Java too. 
 

3.2 Use cases 

In the following Part chapter statements are made in reference to different Use case-
scenarios of command-line interface of the VizzAnalyzer™. A use case describes the 
interaction between a user and a system. These cases should in first place offer a rough 
over few over the system. They are also quite helpful to define the different user groups. 
The depiction of the Use Cases takes place in text as well as in graphic form. The 
developers used the UML – Unified Modeling Language to realize the graphics of the 
Use Cases. Figure 3.3 shows the graphical realization of the use cases of command-line 
interface. The users of the application are Java developers. The developers can be hobby 
developers as well as professionals. The Use cases are described in more detail in 
relevance to the text realization, with a description, the participating users, the possible 
pre/post conditions, as well as a possible normal process and an alternative process. 

 

Figure 3.3: Use case diagram 
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Use Case UC1 Interactive 

Description: After the program has been started it awaits commands to be input 
by the user. The user has the possibility to draw the commands 
from a complete command inventory. This inventory includes 
commands for analysis as well as a list of commands that makes it 
possible to control the program, for example commands for the 
use of command sequences, the management of graphs as well as 
help and history instructions. 

User:        The user 
Precondition:     None 
Postcondition: The VizzAnalyzer™ runs as a command-line interface and it is 

ready for user input. 
Process: 1. User starts the program. 
 2. Program loads the necessary libraries. 
 3. Program classes which contains the available commands 

and preloads them. 
4. Program examines if it has been started with a parameter: 

a. Yes  further with UC2 
b. No  further with 5. 

5. Open the history-file of the actual date 
6. Wait for input 
7. Input == „exit“-command: 

a. Yes  exit 
b. No  further with 8. 

8. Execution  further with 6. 

 

Figure 3.4: Sequence diagram UC1 
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Use case UC2 Script-Mode 

Description: The program launched with a special file path. This file contains a 
sequence of commands. This can be macro files or history files, 
which were created by the program. The application starts and 
begins to read the file line by line. If the program encounters a 
command, it will try to execute it. If the execution is done and the 
end of file is not reached, then the next line is read. If the 
execution fails or is the end of file is reached, the application 
terminates. 

User:        The user 
Precondition:     None 
Postcondition: The VizzAnalyzer™ has been stopped after dealing with the 

command sequence. 
Process: 1. User starts the program. 
 2. Program loads the necessary libraries 

3. Program classes which contains the available commands 
and preloads them. 

4. Program examines if it has been started with a parameter: 
a. Yes  further with 5. 
b. No  further with UC1 

5. The surrendered files exist: 
a. Yes  further with 6. 
b. No  display error  exit 

6. Open file 
7. Read line 
8. Identify the type of the line: 

a. Comment  further 10. 
b. UNIX timestamp  further 11. 
c. Command  further 9. 

9. Execution 
10. Display 
11. Reached end of file: 

a. Yes  exit 
b. No  back to 7. 

 

Figure 3.5: Sequence diagram UC2 
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3.3 Requirements 

This part concerns itself with the functional and non-functional requirements to the 
developing program. They say what has to be possible and which guidelines need to be 
obeyed with this program. Every functional request is classified with an unequivocal 
reference number, a name and one or more Use Cases. Furthermore they have a 
description, rationale and a fit criterion. 

3.3.1 Functional requirements 

Requirement R01 
 Command-line Interface 
 Use case#: UC1, UC2 
Description:  The program should run on a console screen. All in- and outputs 

have to be textual displayed on this console. 
Rationale:  The use of the current GUI is not desired, because it cannot be 

described on every possible platform. Further on the execution 
of VizzAnalyzer™ in its current form is not possible in the 
script mode. 

Fit Criterion:  The requirement is fulfilled if the application does not use any 
graphical elements like in standard GUIs. And if the application 
can be executed in a server environment. 

 

Requirement R02 
 Predefined commands 
 Use case#: UC1, UC2 
Description:  Particular attentions should be paid to commands which are 

responsible for fundamental functions of the system. These 
commands are regardless of late analysis-commands. 

Rationale: The availability of such commands is necessary for the proper 
run of the analysis, it needs certain files. Also they are 
important for the user friendly usage of the program and its 
controlling. 

Fit Criterion:  The requirement is fulfilled if all secondary requirements are 
fulfilled. 
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Requirement R02-A  
 Load a graph (loadgraph)  
 Use case#: UC1, UC2 
Description:  The command is executed in combination with a file, which 

includes a graph. So the graph is loading up onto Ram. 
Rationale:  One of the important elements is the graph during the analyses. 

It builds the foundation and its quality needs to be analyzed. But 
before that it needs to be load up onto Ram. When a graph was 
loaded it gets an individual number (internal number). This 
number replaces the full name of the graph. So it is easier for 
the user to use the graph, because the full name could be very 
long. 

Fit Criterion:  The requirement is fulfilled if a graph was loaded onto Ram 
after the execution of the loadgraph-command in combination 
with a GML-file, which contains the structure of the graph. If 
no error appears and operations can be executed over the graph. 
At the memory usage we can see if a graph was loaded. 

 

Requirement R02-B  
 Save a new graph (saveas)  
 Use case#: UC1, UC2 
Description:  The command saves the structure of a generated graph from the 

Ram into a GML-file. 
Rationale:  Sometimes while the analyses function is running a new graphs 

can be created. They are located on Ram; however they should 
be still available after the program ends. It is absolutely 
necessary to save the graph. 

Fit Criterion:  The requirement is fulfilled if after the execution of the saveas-
command a new file exists on the hard drive. If the size and the 
content of the file are different from zero, the command is 
working correctly. 

 

Requirement R02-C  
 Delete a graph (unloadgraph)  
 Use case#: UC1, UC2 
Description:  To delete an already existing graph on Ram. 
Rationale:  Have been more graphs uploaded it is possible that the Ram is 

not sufficient to upload more graphs or to draw up analyses 
anymore. The removal of graphs ensures memory space. 

Fit Criterion:  A graph can be seen as unloaded when his used memory space 
is set free and when the internal number cannot be used 
anymore. Also the graph was removed from the list of loaded 
graphs. 
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Requirement R02-D  
 List all loaded graphs (showgraphs)  
 Use case#: UC1, UC2 
Description:  List all loaded graphs with their full name and internal number. 
Rationale:  This command should prevent from ineffective usage of 

memory and double load of graphs. The analysis needs 
unequivocal graph terms, which can be extract out of the list. 
Every graph has got its own internal number. 

Fit Criterion:  This requirement has a close relationship to the correct 
execution of R02-A and R02-C. After the execution of R02-A 
the displayed list should be extended and after the execution of 
R02-C the list should be shorten. 

 

Requirement R02-E  
 Execute a command sequence (openmacro)  
 Use case#: UC1, UC2 
Description:  Open one file and execute its including commands one after the 

other. Also it should be possible to execute the history-files, 
which are created by the application. 

Rationale:  Often there is one sequence of commands for a number of 
graphs. For this all commands need to be repeated manually. To 
avoid this situation, commands can be saved in one file 
afterwards only one file needs to be opened. 

Fit Criterion:  The execution of a file with a predefined content should ever 
have the result that the read line is displayed to the user. The 
execution of the read line should ever return a result, which is 
displayed to the user. A correct implementation of the command 
is indicated by the fact that the execution of a macro is not 
aborted. 
Timestamps in UNIX format will be ignored, so they are not 
displayed. 
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Requirement R02-F  
 Record a command sequence (recordmacro) 
 Use case#: UC1 
Description:  Start with an appropriate parameter the recording of a line of 

commands. These commands should be saved as a text file in 
right format. The record will be stopped with the retrieval of 
commands with a stop parameter. 

Rationale:  To execute a file with a command sequence requires that they 
need to be in the right format. With this command a correct 
saving is guarantied, while the sequence term. The difference to 
a history is it only includes certain sequences while recording. 
The user decides which commands should be saved while he is 
executing the commands. 

Fit Criterion:   The command sequences will be saved in a text file. That means 
a correct implementation can be recognized at the fact that a 
new file is saved on the hard drive. The requirement is 
absolutely correct when the content of the file is equal to the 
output of the application, after the execution of the file. 

 

Requirement R02-G  
 Show command history (history) 
 Use case#: UC1 
Description:  While the program is running a background process saves all 

input commands. It should be easy to find an entered command, 
so the program creates a new file for each day and saves the 
command with an UNIX timestamp. However the process does 
not care about the command syntax. The history command is 
able to open and show these files. Therefore are different 
possibilities and parameter. The command can be executed 
without a parameter; the history will be shown of the actual day. 
Or with a day used as a parameter, the history of that particular 
day will be shown, if the file exists. Also it should be possible to 
ignore same entries. Therefore the user can use a time parameter 
(timestamp). This parameter cloaks all entries before the 
timestamp. 

Rationale:   The saving of command histories should be a possibility to 
review an analyze, to avid and show up possible mistakes. 

Fit Criterion:  The requirement is fulfilled if an executed command is saved 
with an UNIX timestamp in a text file on the hard drive. The 
implementation is absolutely correct when the read text file 
shows the same content like the previously saved file. The 
timestamps are excluded form the display, because they are for 
internal use only. 
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Requirement R02-H 
 Show help (help)  
 Use case#: UC1 
Description: The application provides two kinds of help information. On the 

one hand a list of all available commands with short usage 
information and on the other hand a detailed description of the 
command. The detailed help information can be accessed by 
using the help command in combination with the name of the 
command. 

Begründung:  If a user cannot cope with the system, he/she is able to handle it 
although a manual is not available. 

Fit Criterion: The requirement is fulfilled if the execution of the help-
command returns a list with all available commands and short 
usage information or a message that no usage information is 
available. The requirement in combination with a command 
name is fulfilled if a detailed information is returned for every 
command. 

 

Requirement R02-I  
 Terminate the program (exit) 
 Use case#: UC1 
Description: This command terminates the application. There will be no 

consideration of loaded graphs. 
Begründung:  To make sure the program is ended properly. 
Fit Criterion: The command works correct, if the program was terminated 

and the used memory is set free after an execution.  
 

Requirement R02-J 
 Save an existing graph (save) 
 Use case#: UC1, UC2 
Description:  During analysis it can be possible that some graphs will be 

edited. Loaded/existing graphs can be saved automatically into 
the file they were loaded from. 

Rationale:  This requirement eased the use of the application for the user.  
Fit Criterion:  The requirement is fulfilled if the file of a previously loaded 

graph was overwritten by the save-command. 
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Requirement R03  
  Reading keyboard input  
 Use case#: UC1 
Description:  The application has to collect information about what the user 

want to do. 
Rationale:   The applications mode of operation rest upon the input of 

commands through the keyboard, based upon the fact that we 
are working with a command-line program (R01). This means 
that new commands have to be input continually as long as the 
program is operating, so that it has a new command to carry on 
with as soon as it finishes the previous command. This is a 
never ending circle, which can just aborted by a crash of the 
program, by a hard exit or the use of the exit-command (R02-I). 
To make it easier for the user and the developer a command and 
its option are read in one line. This enables the user to keep an 
overview over his/her input and also allows the developer to 
work everything through in one go without having to wait for 
the users input. Plus it is also the common method associated 
with these types of programs. 

Fit Criterion:  This requirement has a close relationship to all executable 
commands. Therefore the correctness of the requirement can 
just be tested with the execution of a command. The command 
should have options to test the separation and the parser as well. 
If the execution of the command is correct, than the requirement 
R03 can also be seen as correct. As an example, I would prefer 
the help-command, because the correctness of the command 
was described previously. And as a basic function it should be 
always available. 
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Requirement R04  
 Script-Mode      
 Use case#: UC2 
Description:  The script mode works very closely with request A02-E. It 

enables the user to use a start parameter. In this case we are 
talking about a file that contains a command sequence that is 
then carried out by the program. 

Rationale:  This function makes it easier for the user to interact with the 
program, for instance if the user want to run again a previously 
created command sequence he use the script-mode to speed up 
his actions. The program will execute the sequence automaticly. 
The user has not to start the program and execute the 
openmacro-command manually anymore. So the application can 
now be used in combination with schedulers like “crontab” in 
Linux. So the user can run his analysis when the stress of his 
system is low. 

Fit Criterion:  The application will be started with a file as start parameter. 
This file contains a command sequence. Because the 
requirement has a very close relationship to requirement (R02-
E) that means if R02-E works correct this requirement is also 
correct. After the execution of the file the application will be 
terminated. 

 

Requirement R05  
   Display results  
 Use case#: UC1, UC2 
Description:  The application has to inform the user of the results of the 

carried out task. This is the case in both negative and positive 
carried out tasks, as well as be informed about the development 
of his/her analysis. It also has to be possible to cancel an 
analysis. 

Rationale:   The presentation of the result is of high importance to the user 
because if the user is not informed of what is happening in the 
system he/she is not able to respond accordingly, i.e. without an 
error warning an error cannot be corrected. 

Fit Criterion:  Every command returns an output. To check if they all are 
working correctly they have to be executed. Special test cases 
were developed to do this. These test cases were created with 
Junit. Special inputs were created to simulate all possibilies. To 
check the correctness of the requirement you have to execute 
these test cases. 
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Requirement R06  
   Using of the VizzAnalyzer™ libraries 
 Use case#: UC1, UC2 
Description:   For every command that carries out an analysis an appropriate 

object has to be created, which is from the algorithms of the 
analysis. To provide this the command-line interface has to 
communicate with the API of the VizzAnalyzer™ library. A 
special configuration is created a send to the source code of the 
analysis. 

Rationale:  The application is basically nothing more than an interface 
between the user and the API of the library. This interface 
should not only be able to recognize what the user wants to do 
but also be able to carry out the users wishes. To do this the 
application has to analyze the user input correctly and send the 
configured data to the algorithms of the VizzAnalyzer™ library. 

Fit Criterion: Returns the execution of a command a logical result the 
requirement can be seen as fulfilled. 

 

3.3.2 Non-functional requirements 

Expandability 

The expandability of software plays as motioned before an important role in the 
software’s survival on today’s market and is able to lengthen a software´s lifespan. It is 
important that the upgrades are easy to install and document seeing that it is not 
guaranteed that the developer of the software is also the same person that carries out the 
upgrades. With this application it is important that upgrades are up to date and also easy 
to install. 
 

Reliability 

The system is to operate at all times as expected and should a critical error occur it is of 
high importance that the system does not crash. Should a error occur, then the system 
must realize this and give the user an appropriate message with witch the user can then 
get help from the support department, after this process the system must then return to 
normal operating conditions and wait for a new command. 
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4 Architecture and Design 

This chapter talks about the architecture and design of the command-line interface of 
the VizzAnalyzer™. First the project is viewed as a whole, then the main aspects are 
presented and illustrated. 

Simply said: to make the VizzAnalyzer™ available in a command-line environment 
3 main components have to interact with each other. The main problem is that original 
method of having the interface between the user and the VizzAnalyzer™ cannot be used 
anymore. This interface is the before mentioned GUI. A new kind of interface is 
required because the user is not able to communicate with the VizzAnalyzer™ API 
directly. This task is to be carried out by the command-line program. 

Figure 4.1: High Level Architecture 

In figure 4.1 all components are shown that involved and used for the realization of the 
project. The VaAPI is the interface (API) for the communication between command-
line interface and the GRAIL-Library. So we can also say: An API is the interface for 
the communication between computer programs. The GRAIL-Library is the internal 
graphic-library, which was developed at the University of Växjö. The library provides 
the functionality to run analysis on graph properties like edges and nodes [7]. The 
GRAIL manages graphs and provides multiple algorithms and filters, which can be used 
on graphs [8]. The numbered arrows in figure 4.1 show the process of a normal request 
given to the system. 

In event 1, the user types a command into the running command-line program. This 
character string is acknowledged and analyzed by the VaCli. This analysis is carried out 
under different points of view. First of all has the program got to analyze and find out 
whether the input command is part of the existing command-pool. If this is the case then 
the command is sent to the appropriate class which is then responsible to carry it out. 
The class in charge of carrying out the command is connected to VaAPI which then 
send us onto event 2 in figure 4.1. From the analyzed command parameters are 
extracted by VaCli and then sent to the VaAPI so it can operate correctly. With this the 
appropriate methods for the VaAPI are configured. If VaAPI is fed with correct 
information it then makes contact with the GRAIL-library.  

In event 3 the VaAPI is communicating with the GRAIL and the users request is sent 
on by correctly configured methods by the VaAPI. The GRAIL carries out the users 
request and sends the results be they in text or other form back to VaAPI. 

One of the important aspects of the system is the input an analysis and carrying out 
of the input commands. As well as requirement R02-G and R04 as well as in the normal 
operation we are always stepping back onto this fundamental concept. The Process has 
already been roughly explained in figure 4.1 and explained in events 1 and 2. This is 
looked at in figure 4.2 in more detail. The first action that is carried out is the input of 
the command by the user, the main-method that the VaCli uses to identify a command is 
to wait until the user has confirmed the command by hitting the enter key. The reading 
is enabled by using an input buffer which reads the whole command-line in one go. 
Seeing that all commands have the correct format, it therefore makes it easier for the 
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program to analyze and process them. This format says that all names of commands 
start with the name of the command. The name was defined in its appropriate class. 
Afterwards follow the parameter and options that are related to the command. The 
different specifications are separated by a space, like in example 4.1.  
Example 4.1: Generall command 

Commandname -opt1 optionValue1 --option2 optionValue2 

 

The amount of options is individual for each command. 

Figure 4.2: Read & analyze command 

Because of a definite separator is it now possible to separate the input string. The first 
part shows the command that the user wants to execute. At the start of the program all 
commands where saved in a map with a index key and value After the separation of the 
user string the program looks in the map. If a index key exists that is identical to the 
first part of the user input. Is this the case then the main method of the VaCli assumes 
that the user input is correct. This is because it does not know and does not have to 
know the parameters and options because the error processing is carried out by the 
appropriate classes. The separated input is the sent onto the appropriate command. For 
this the VaCli contacts the interface “Command” of the command classes. The interface 
delivers methods that are appropriate for every command. Followed by an abstract class 
also called “Abstract Command”.  

This is to define the fundamentals for commando classes which are yet to come. In 
this class everything is defined that is important like methods, variables and objects that 
are used to analyze the user input.  

The reading and pre analysis of the user input is done. Now all the command class 
has to do is filter out its parameters out of the user input. Responsible for this is a 
parser, an apache commons CLI library is used in conjunction with the VaCli. Details 
for the use of this library are mentioned in chapter 5. The parser is initiated in the 
abstract class so it is functionality is available in all command class that inherits from 
the abstract class. All options of a command will be registered in the special class of the 
command. The separated user input is handover to the parser, which searches for 
registered options. The command classes just need to send two kinds of requests to the 
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parser. On the one hand “was the mandatory option found in the user input” and on the 
other hand „return the value of the option“. With the help of these requests the 
command classes can figure out if they were called with all mandatory options. In this 
case the class configures the data and sends it to the VaAPI. 

 

Figure 4.3: Add a command 

The expandability is characterized by the fact that new commands can be implemented 
very easy. Figure 4.3 shows how to add a new command. The existing commands can 
be seen as a list of commands that extends the abstract class. A new command can be 
added by extending the abstract class and inherit all methods and objects form the 
abstract class. Like previously mentioned all commands are automatically loaded and 
saved in a map at the start of the program. So the developer does not have to touch the 
original source code. It is easy to add new commands because the abstract class 
provides the fundamentals. The developer just has to define his specifications for the 
new command. It is possible to overwrite the methods of the abstract class or add new 
functions in the command class. The overrides and new methods do not affect the other 
command classes, because it is no direct change in the abstract class. Because the 
options are registered in the command classes each option is command specific and can 
be furnish with a special description. Also we can create command specific usage 
information with the help of the parser and the registered options.  

The outputs from the command-line interface to the console are important, because 
they have to look unique. So change at the style of the outputs should be as easy as 
possible. This means changes should not be done at every output so it should be 
possible change the style at one point. This central output management is done by the 
class Console. This class implements multiple methods, which can define the style of 
the outputs. If a class wants to do an output it calls the method from the Console-class 
and enters the configuration and the output string. The class Console takes care about 
the style. An instance of the class Console is created in the abstract class so all 
command classes can use the functionality without creating an own instance of the 
Console class. 
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5 Implementation 

This chapter describes all implementation which were done during the development of 
the command-line interface. The chapter goes into detail with important components of 
the application, like read and check commands, analysis with the parser and central 
output management. 
 

5.1 Read & check commands 

The analysis of the user input is conducted in two stages. On the one hand the 
segmentation of the user input by the separator and on the other hand the analysis of 
entered and needed options. 

 

Figure 5.1: process of read in user input 

Because the input is read buffered from console, it consists of a multiple amount of 
characters. So the input is a string. All output to the console are controlled by a central 
instance. That means a new class is needed which can act as the central instance. 
Because the new class already works together with the console it can read the input also 
(Figure 5.1 – case 1 & 2). In principle this means the main-method of the VaCli class 
creates an object of the class “Console”. This object provides the full functionality the 
class “Console”. And the class “Console” implements a method which reads a buffered 
line from the console and returns the line as a string. So the class “Console” has to 
implement an object which can read a buffered line. This object has to be from the type 
“BufferedReader”. The object can access multiple functions because of its type. In this 
case the function “readLine()” is very interesting. This function reads a string from the 
console, when it completed by an enter key. To access the function (readLine()) from 
outside, the class „Console“ needs a public method which provides the functionality of 
readLine(). A segmentation of the read string happens not in the class “Console”, 
because string is needed in a full form and a separated form. The read string is 
temporally saved in a variable of the type string in the class “VaCli”. This variable is 
used to create the history of the application. Therefore the content of variable is written 
into a text file. Also the variable is used then the “recordmacro” command is executed. 

To identify the command in the read string, which always is placed at the beginning, 
the whole string is separated by the space character. Because the variable is from the 
type string we can use the “split()” function. This function split the string by a regular 
expression defined by the developer. The results are saved in a array. Array objects are 
a kind of a list. Each element of the list can be accessed and edit at will. Important to 
know is that the id of the elements starts with zero and not with one. And if an element 
is changed, it has to be from the same type like the array. The sought after command 
can be found on array position zero. The preloaded commands are saved in a map 
together with an index key. The index key is also from the type string, which means it is 
easy to perform comparison operations between the index and the command string at 
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array position zero. The value in the map is from the type Command, which is a link to 
the class of the command. In a next step the index key and the string at array position 
zero will be compared to each other. If they are equal the separated user input (array) 
will be transmit to the command class, Figure 5.1 - case 3). If they are not equal the 
application creates an error and a message for the user. The message consists of a text, 
which informs the user that no such command is available. 
 

5.2 Analysis with the parser 

The analyses of the needed options undertake the previous named parser. In the process 
of the project there was more than one opportunity to realize the analysis of the user 
input. This was the development of an own parser or the use of an existing parser 
project. In an early phase an own parser class was develop. This class was applicable 
very good for a few commands. But with an increasing amount of the implemented 
commands the class becomes more inflexible. The user input was split in this self 
developed parser class and also analyzed for static options. There was no determination 
between an option needs a following value or not. Also there exists no second 
possibility for a description of an option. For example just one of the expressions „-g“ 
and „-graph“ could be used. In the self developed parser class the two expressions 
would be two different types of options. The extensibility was complicated by the hard 
coded methods for every option in the parser class. An Advantage of the self developed 
class is that the developer knows what he can expect from an option. If the option has 
something to do with a file, the parser class delivers a file object. If it is a map, a map 
object will be returned by the class.  

But also the other parser projects are a good solution (chapter 3.1). By adding the 
special parser library to the VaCli source code the functionality of the parser can be 
used. In contrast to the self developed class the external parser projects are much more 
flexible by an increasing amount of implemented commands. The initialization of the 
external parser project happens in the class “AbstractCommad” (Figure 5.2). 

 

Figure 5.2: initiate the parser 
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The registration of the basic options happen the special command class, because a 
registration in the abstract class cause more problems than it solves. Also than some 
options will be created redundant, this is a better solution. A usage help can be created 
individual for every command in this solution. If the options will be registered in the 
class “AbstractCommand” they will be shown in the usage help of every command also 
than they are not used. The help will be no longer individual for a command. This 
would maybe lead to confusion by the user. It exists two possibilities to create the help. 
The first is to use the functionality of the Apache CLI. Therefore it is necessary to 
create an object form the type „helpFormatter“. For the creation of the help the abstract 
class would be a good solution. The object “HelpFormatter” provides a number of 
possibilities to format the registered options in a help text. The second possibility is to 
create an own help text, which based on the registered options. This help would be a 
little bit more flexible than the help from the Apache CLI. But it would be also more 
complicated to access the registered options. The choice fell on the cloned help text, 
because it returns a string object. And this string is needed for the command list of the 
“help” command. Also the cloned help text was not so complicated like assumed, 
because all functions are provided by the Apache CLI. Figure 5.3 shows the creation of 
the help text. 

 

Figure 5.3: create usage()-information 

All registered options of a command class will be queried. Because a command has 
often more than one option a loop is need to create the usage information for all 
registered options. The total number of options can be accessed by using the 
“getOptions()” function which is provided by the Apache CLI. Every option has at 
minimum one short name and a description. The option can have an extra long name 
and flag if a following argument is needed. Because the return string needs a unique 
style the option is dynamically checked for any extras (Figure 5.3, line 141 and 142) to 
extend the string. If the check is not performed the string can include null values. 
Commands which use registered options call the method “usage” of the abstract class 
with “super.usage()”. The “super” means that the source code of the parent class should 
be used. If a command does not need any options it creates its own usage information in 
its own command class and do not call the method “usage” of the abstract class. To 
prevent the problem with the command specific help information all options are 
registered in the command class. A constructor registers all needed option in the parser 
at the call of the command (Figure 5.4). 
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Figure 5.4: defining parser options 

In comparison to the self developed parser every option can have a multiple amount of 
flags. Before, it was just possible to set a long or a short name for an option. With the 
implementation of the Apache CLI it was now possible to set both names for one 
option. So the option can be called with a single minus (-) for the short name and with a 
double minus (--) for the long name. Furthermore it was now possible to set a flag 
which controls if an option needs an argument or not. If this flag is set to „true“ an 
argument is expected and if it is set to „false“ no argument is needed. Previously it exist 
a few problems, if the user forgot to enter an argument. 
Example 5.1: command syntax 

correct syntax command -g argument -p argument 
false syntax  command -g -p argument 
 

The problem behind the false syntax in example 5.1 is that the next option “-p” will be 
interpreted as the value of option “-g. But this is obviously wrong. Therefore a status 
flag is needed which describes if an option has a following argument or not. With this 
flag it is now possible to catch the error. Another error was interpretation of an 
argument that starts with a minus like “-1”. This argument was interpreted as an option, 
because it starts with a minus. The problem was fixed with the implementation of the 
Apache CLI, because all valid options have to be registered in the parser. 
 

5.3 Central output management 

Another important point that should be explain is the central output management by the 
class „Console“. Because all classes access the class „Console“, the whole spectrum of 
methods is provided to every class. So, uniformed rules can be defined for the output. 
For example the width of the terminal is defined in the class “Console”. Currently it is 
set to 80 characters that mean every character beyond this amount of characters will be 
written in a new line. Responsible for this is the method „split ()“, it investigates the 
amount of characters in a loop. If the amount of characters in a string reaches the 
maximum, the rest of the string will be separated and written in a new line. The class 
provides a lot more methods for defining outputs. It exists several possibilities to 
execute the method “println()” with multiple options. For the indention of an output the 
developer can use a prefix in the method „println()“. But if the developer uses a prefix 
he has to define a suffix as well. But this suffix can be empty. Thus the suffix and the 
prefix can be empty the method has to be implemented more than one time. By using 
the “println()”-method an adjustment of the indention can appear, because the prefix 
and suffix were to defined more than one time. To handle this problem the method 
“println()“ will be used with a „MessageType“ and a string. The „MessageType“ was 
previously defined in the class “console”. It is an enumeration that defines elements 
which can appear in a list. Instead of three methods to handle all cases just one is 
needed. 
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Figure 5.5: output with MessageTypes 

A uniform output will be generated for the elements “INFORMATION, WARNING 
and ERROR“. These elements consists of a prefix (Figure 5.5 line 126) and a suffix 
(Figure 5.5 line 127) which will be printed on the screen with the method „println()“ 
(Figure 5.5 line 131). The three elements show to the user that something went wrong 
with the execution of the entered command.  
The element „COMMANDPRINT“ will approach if everything was fine with the 
execution of the command. It is the final output for the user. It also has a uniform style 
like the three elements before. By using the element “NORMAL” the string will not be 
formatted. 

In general the style of the application is the following: control commands have no 
indent and errors/warnings/information and outputs from commands have an indention 
by four spaces. 
The advantage is that with a longer use of the application the information can be figured 
out more easily. Figure 5.6 shows the unique structure of the application. It is easy to 
distinguish between commands and outputs. At the „loadgraph“ command a process bar 
appears ex special size of the loaded file. But not like in the way of the GUI. In a special 
line the read amount of lines and other values will be refreshed. 
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Figure 5.6: command-line print 
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6 Conclusion and Future Work 

The first part of this final chapter reflects the results of the thesis. The second part 
describes a problem, which should be solved in further developments. Also the second 
part describes a possible solution for this problem. 
 

6.1 Conclusion 

The main task of this thesis was to develop and interface between the user and the 
analysis algorithms of the VizzAnalyzer™. This interface already exists as a Graphical 
User Interface (GUI). The problem with the GUI is that it uses graphical elements to 
communicate with the user. These elements are not available or not usable on all 
systems. For example the operation in a server environment cannot be assured. Also it is 
not possible to run a script modus with the actual GUI. This means it is not possible to 
run the program with a file, which includes multiple commands. A solution for these 
problems is a command line interface.  

Chapter 3.2 describes two use case scenarios, the use case of the script modus and 
„normal“-use (interactive). The script modus has a very close relationship to the 
execution of macros. In principle it is nothing else than a macro which will be executed 
at the startup of the program. So it is to nearly 100 percent the same functionality as the 
“openmacro”-command of the application. The script modus enables the functionality to 
execute macro files and history files, which were created by the application. The 
principle that both files (macro and history) have the same basic construction makes 
script modus to a very flexible tool. This tool enables the uncomplicated execution of 
analysis for every user to any time. Chapter 3.3 describes the minimum requirements of 
the interface. All requirements are implemented and workable, so they can be regarded 
as fulfilled. The interface is implemented as a command line application without any 
graphical elements of a typical GUI. So it is consistent with the main task of the thesis. 

By using a parser, described in chapter 5.2, it is possible to generate an automatic 
help for the user. This is happening on the base of options which are defined developer. 
So the automatic help is a commando specific help for the usage of a command. In 
general the parser of the Apache Commons Project is a convincing argument the 
handling of multiple options on a command. In addition to the usage help, the parser 
provides several error-messages for problem with the options. The classes 
“AbstractCommand” and “Console” introduced in chapter 4 build a base for further 
extensions of the interface. The class “AbstractCommand” provides the basics for a 
command class. It is so designed that a command class inherits the basic structure which 
the developer can build the new code. For example, the developer just have to link to 
the help which is provided by the parser. If a developer need to extend the basic 
structure, he can do it in the command class also it is possible to override the basic 
structure. Short, the class “AbstractCommand” is a very good help for further 
developments. The class “Console”, which was described in chapter 4 and 5.3, provides 
the central management for all outputs on the terminal. By using the defined methods in 
the class “Console”, it is possible to change the appearance of the application at on go. 
For currently 41 implemented commands, the class takes enormous work from the 
developer. With this documentation the future work should proceed without major 
problems. 

Figure 6.1 shows the status of implementation of the requirements. Requirement R06 
relates to the implemented commands. Because not all implementations could be tested, 
requirement R06 does not reach the ok-status. 
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R01 ok  R02 ok 
R03 ok R02-A ok  R02-F ok 
R04 ok R02-B ok  R02-G ok 
R05 ok R02-C ok  R02-H  ok 
R06 X R02-D ok  R02-I  ok 
 R02-E ok  R02-J ok 

Figure 6.1: Requirement status 

 

6.2 Future Work 

In further development, following articles should be considered. 
There may be appearing some problems with the execution of macros. These 

problems results from allocation of the internal identification numbers of the graphs. 
The User tries a multiple execution of macro files which contains a “loadgraph”-
command. When the macro is executed a second time a problem will appear. The 
following example describes this problem. 
Example 6.1: macro problem 

This example has the precondition that no graph was previously loaded. The macro will 
now be executed for the first time. In this pass a graph will be loaded and associated to 
the internal identification number, 1. All following analysis will be executed over this 
graph. The internal number is an inherent part of the syntax of analysis command in the 
macro. For the first pass everything seems to be correct. If the macro is executed a 
second time, the graph will not associated the internal number 1. The problem is that 
macro needs a graph with the internal number 1. But this number is already taken by the 
first pass of the macro. So the second macro will work with a wrong graph or not at all, 
because the graph from the first macro has been removed. The needed internal number 
will not be available until a restart of the program. 

If the internal numbers in macro would be dynamical, this problem could be solved. 
Variables can be used in the syntax of the analysis commands in the macro files. These 
variables will be displaced by the last created internal number. 
  



 

29 

 

References 

 [1] Requirements Engineering – Grundlagen, Prinzipien, Techniken;  
Klaus Pohl; Heidelberg 2008 

[2] Main page of Arisa AB, http://www.arisa.se (13.08.2008) 
[3] Main page of SWT-Project, http://www.eclipse.org/swt (13.08.2008) 
[4] Wikipedia entry for SWT, 

http://en.wikipedia.org/wiki/Standard_Widget_Toolkit (13.08.2008) 
[5] Wikipedia entry for API, 
 http://en.wikipedia.org/wiki/Api (29.08.2008)  
[6] Webpage of Apache Commons CLI project, 
 http://commons.apache.org/cli (05.09.2008)  
[7] The VizzAnalyzer Handbook – Technical Report; 

Thomas Panas, Rüdiger Lincke, Welf Löwe; Växjö University 2005 
[8]     UML 2.0 with VizzAnalyser; 
     Francisco Modesto; Växjö Universität 2007 
[9]     Compendium of Software Quality Standards and Metrics – Version 1.0  
     Lincke, Löwe, http://www.arisa.se/compendium (24.09.2008) 

http://www.arisa.se/�
http://www.eclipse.org/swt�
http://en.wikipedia.org/wiki/Standard_Widget_Toolkit�
http://en.wikipedia.org/wiki/Api�
http://commons.apache.org/cli�
http://www.arisa.se/compendium�


Växjö
universitet

Matematiska och systemtekniska institutionen
SE-351 95 Växjö

tel 0470-70 80 00, fax 0470-840 04
www.msi.vxu.se


	BT_VaCli
	Abstract
	Table of Figures
	Glossary
	Introduction
	Problem
	Motivation
	Goals and Criteria
	Outline

	Background
	Requirements
	Problem analysis
	Use cases
	Requirements
	Functional requirements
	Non-functional requirements


	Architecture and Design
	Implementation
	Read & check commands
	Analysis with the parser
	Central output management

	Conclusion and Future Work
	Conclusion
	Future Work



