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2ovoyn

JAUEPQ, UTIAPXOUV TIOAU TEePLOCOTEPOL avBpwrol ou aAAnAemiSpolv pe mAnpodopies. To MOCO Twv
PUnolokwv mAnpodoplwyv avfavetal katd déka dopég kabe mévie xpovia. Kabe pépa, dSnuioupyolpe
2,5 tetpdkig ekatoppupla bytes dedopévwy - 1o 90% twv eSopuévwy OToV KOOWO orpepa £XEL dnuLo-
upynBetl ta tedeutala SUo xpoévia povo. Ta MOPANAVW OTOLXELD TPOEPXOVTAL QIO TAVTIOU: aLoBNTAPES
TIOU XPNnoLUomoLlouvTaL ylo T cuMoyn mAnpodoplwv KAlpatog, dnpooteloelg o SIKTUOKOUG TOMOUG
KOWWVIKWY PEowV evnuépwonc, bndlakég pwrtoypadieg kat Bivteo, kabwg kat ta cnpata GPS kuvn-
TWV TNAEdwvwy, yla vo avapEPOUpE PePLKA. O KOOUOG TIEPLEXEL adavTaoTa TEpAoTLA TTocotnTa PndL-
oKWV MANpodOopLWV TIOU YIvETaL axaveg OAo Kal Tilo ypriyopa. EmutAéov, va efacdaiicoupe tnv acda-

Aela Twv SeSoUEVWV KaL TNV TTpooTacia Toug yivetal 6Ao Kat 1o SUoKoAo.

H &nuoupyla avtiypadwv acdareiog twv dedopévwy Tou umoloylotr eival kpiowun. Eival katl mou
nipénel va AndOel coBapa umoyn, yla mapadeyua, stapeieg onpepa Oa pmopovoav va odnynbouv os
TITWXEVON amo gdv xdoouv ta debopéva toug. H dnuoupyia avtiypadwv acdaieiag (Backup) sival
plo Stadikacio mou eival MAEOV UTIOXPEWTLKN KoL TIPETTEL VO EKTEAEOTEL CWOTA KAl OTTOTEAECUOTLKA.
Ouwg, e€attiag moAwv mpoPAnudtwy, ta avtiypada achadeiog umopel va unv npayuotonondolv pe
grutuyia.H mapouoia evog mMPoypAUUATOC, TO Omolo eMTPENEL TNV avixveuon Suthoavtypadwv edo-
MEVWY, KaBwG emiong, mapexel TNV aodalela evog uPnAol enimedou petadopdg dedouévwy, amotelel

€va xpnoluo epyaheio yla tn Slaxeiplon twv dedopévwy.

‘Eva mpoypappa ou gival og B€on va PELWOEL SPALATIKA TNV AOKOTN XPRon EMMAEOV XWpPou amoBnke-
uong kal emumAéov, Bonba Toug avBpwWMoug va EAQXLOTOTIOLICOUV TO XPOVOo TIou Sarmavouy ylo va opya-
VWOOUV Ta Se80opéva TOUG Kol KOTA YEVIKA opoAoyia, amaAAAooeL Toug EAATEG oo €va peydAo ¢opto

gpyaoiog
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Abstract

Nowadays, there are much more people who interact with information. The amount of
digital information increases tenfold every five years. Every day we create 2.5 quintil-
lion bytes of data, so much that 90% of the data in the world today has been created in
the last two years only. Data come from everywhere: sensors used to gather climate
information, posts on social media websites, digital pictures, videos, purchase transac-
tion records, and cell phone GPS signals to name a few. The world contains an unim-
aginably vast amount of digital information that is currently getting bigger and bigger

every day.

Moreover, ensuring data security and protecting them is becoming harder as infor-
mation are shared even more widely around the world. Backing up computer’s data is
critical and is something that should not be taken lightly, for instance companies today
could go bankrupt by losing all their data. Backup is a process that is now mandatory

and that needs to be performed properly and efficiently.

The presence of a program allowing the detection of duplicated data as well as provid-
ing the insurance of a high performed transfer, constitutes a useful tool for insuring
that data are correctly transferred between two locations, and reduce dramatically the
unnecessarily occupying extra space of storage. In addition, it helps people to mini-
mize the time spend on organizing their data and admittedly exempts people of a sig-

nificant workload.
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Chapter 1. Introduction

1.1 Summary

In the present BSc. thesis is designed, developed and implemented, an
autonomous software program for supervising and securing any data transfer. The
purpose of this program is to better organize data and transfer them in a safer and
harmless way. It can be benefic to a large range of users like companies, big sized or
small sized, up to a single person who owns a computer. Briefly, this program is de-
signed to provide the opportunity to check for duplicated data of any type as well as to
detect data that have been modified and/or altered while transferring from a storage to

another.

This program is coded with Python scripting language and developed through
the PyCharm editor. Also are used, the Markup Language HTML helped by CSS for

an appropriate display of the results.

1.2 Motivation for conducting project

The evolution of technology has influenced our lives and our “technological”
habits. Consequently, the amount of data which we produce daily is increased. As the
use of the internet is broad and the technological achievements greatly multiply, sever-
al amounts of data are produced and stored in local disks, removable disks, cloud, and
servers. Sometimes we even have duplications of the same data which is unnecessari-
ly occupying extra space of our storage. At one point, this data redundancy creates the
unavoidable need to delete some data or to alternatively transfer it onto another stor-
age. However, due to several reasons, the transfer of data might not happen success-

fully.

The presence of a program, which allows the detection of the unnecessarily du-
plicated data, provides the insurance of a high performed transfer, constitutes a useful
tool for managing data. In addition, beyond its use case, it helps people to minimize
the time spend on organizing their data and admittedly, exempts clients of a significant

workload.

I ——
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As part of the requirements which are referenced above, is developed a program

which is the main subject of the current thesis.

1.3 Main subject

The main goal of this thesis is to compare data and supervise its transfer. We
need to frequently delete unnecessary data which are duplicated or just updated and

modified.

File comparison is an important, and most likely integral, part of file synchroni-
zation and backup. In backup methodologies the issue of data corruption is crucial.
Corruption occurs without warning and without our knowledge, therefore, once it is
noticed then it’s too late to recover the missing parts. Usually, the only way to know
for sure that a file has been corrupted is when it is opened by the user. Barring that,
the user must use a comparison tool to at least recognize that a difference has been
made. Therefore, all file synchronization or backup programs must include file com-

parison to be useful and trustworthy.
Below are summarized the functions performed by the program.

< Compares any type of format (ex. Microsoft Word, Excel, PowerPoint, PDF, Text,
DOCX)
% Track file deletions (files deleted on either side)

¢ Track file conflicts (files changed on both sides)

¢ Detect and compare hidden files/folders

% Detect Size difference

¢ Detect Digest difference

% Follow and compare symbolic links

s Compare histogram data

%+ Check both ASCII & Binary

«» Works with all media: hard disks, USB disks, NAS, flash drives, DVD-RW,
CD-RW, etc.

s+ Works between computers, over Network, LAN, VPN

I ——
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+ 5 Reconciliation Methods: Synchronization, Backup, Mirroring, Replication,
Consolidation

+»* No limit on data size or file size

Furthermore, it will list all the export comparison results, in a generated TXT

file and in an HTML report.

Below are summarized what will be performed by the HTML report and the TXT file.

*

%+ The paths of the missing folders/files
%+ The paths of the modified folders/files

*

‘0

%

The paths of duplicated files

*

¢+ The numbers of items compared

«» The real size, in bytes and in GB

*

1.4 Structure

Below is described the current project’s structure.

Chapter 2 is describing the expected research on the subject in order to define
the methodology that will be follow. In chapter 3 is covering the implementation
phase, which is divided into two subcategories, the implementation phase itself and the
test phase. The consequent results of the project can be found in chapter 4 enrichened
with figures in order to give plain examples. Shortly before the end, chapter 5 is com-
posed of the conclusions and the possible future extensions. Chapter 6 contains the

bibliography and in chapter 7 are listed the appendixes.

I ——
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Chapter 2. Research & Methodology

2.1 Programming Language

To begin with, the idea of creating a tool which can compare data was not an
innovation. By doing a quick research, we can easily find that there are plenty of soft-
ware offering the possibility to compare data. Despite all of these, the decision to build
a totally new tool was taken. A tool which will not cost anything and which will meet

all the user’s expectations.

Starting with the research of the programming language which will be used to
develop the idea, is usually the first thing to do. After taking a deep and careful general
look at many programming languages, Python was the one catching the interest. To
justify this choice the following section covers an introduction about Python, firstly,

and secondly a comparison between Python and few others programming languages.

2.1.1 What is Python? Executive Summary

Python is an interpreted, object-oriented, high-level programming language
with dynamic semantics. Its high-level built in data structures, combined with dynam-
ic typing and dynamic binding, makes it very attractive for Rapid Application Devel-
opment, as well as for use as a scripting or glue language to connect existing compo-
nents together. Python's simple, easy to learn as the syntax emphasizes readability and
therefore reduces the cost of program maintenance. Python supports modules and
packages, which encourages program modularity and code reuse. The Python inter-
preter and the extensive standard library are available in source or binary form without

charge for all major platforms and can be freely distributed.

Often, programmers choose work with Python because of the increased produc-
tivity it provides. Since there is no compilation step, the edit-test-debug cycle is in-

credibly fast. Debugging Python programs is easy, a bug or bad input will never cause
I ———
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a segmentation fault. Instead, when the interpreter discovers an error, it raises an ex-
ception. When the program doesn't catch the exception, the interpreter prints a stack
trace. A source level debugger allows inspection of local and global variables, evalua-
tion of arbitrary expressions, setting breakpoints, stepping through the code a line at a
time, and so on. The debugger is written in Python itself, testifying to Python's intro-
spective power. On the other hand, often the quickest way to debug a program is to
add a few print statements to the source, the fast edit-test-debug cycle makes this sim-

ple approach very effective.

2.1.2 Comparing Python to Other Languages

Python is often compared to other interpreted languages such as Java, JavaS-
cript, and Perl. Comparisons to C can also be enlightening. In this section, will briefly
compare Python to each of these languages. These comparisons are focused on lan-
guage issues only. In practice, the choice of a programming language is often dictated
by other real-world constraints such as cost, availability, training, and prior invest-
ment, or even emotional attachment. Since these aspects are highly variable, it seems a

waste of time to consider them much for this comparison.
% Java

Python programs are generally expected to run slower than Java programs, but
they also take much less time to develop. Python programs are typically 3-5 times
shorter than equivalent Java programs. This difference can be attributed to Python's
built-in high-level data types and its dynamic typing. For example, a Python pro-
grammer wastes no time declaring the types of arguments or variables. Also Python's
powerful polymorphic list and dictionary types, for which rich syntactic support is
built straight into the language, find a use in almost every Python program. Because
of the run-time typing Python's run time must work harder than Java's. For example
when evaluating the expression a+b, it must first inspect the object a and b to find out
their type which is not known at compile time. It then invokes the appropriate addition
operation which may be an overloaded user-defined method. Java, on the other hand,

can perform an efficient integer or floating point addition but requires variable declara-

OIDAH KOQN/NA AM. 2422 13
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tions for a and b and does not allow overloading of the + operator for user-defined

classes instances.

For these reasons, Python is much suited as a "glue" language while Java is bet-
ter characterized as a low-level implementation language. In fact, the two together
make an excellent combination. Components can be developed in Java and combined
to form applications in Python. Python can also be used to prototype components until
their design can be "hardened" in a Java implementation. To support this type of de-
velopment, a Python implementation written in Java is under development which al-
lows calling Python code from Java and vice versa. In this implementation, Python
source code is translated to Java bytecode (with help from a run-time library to support

Python's dynamic semantics).
¢+ JavaScript

Python's "object-based" subset is roughly equivalent to JavaScript. Like JavaS-
cript (and unlike Java), Python supports a programming style that uses simple func-
tions and variables without engaging in class definitions. However, for JavaScript,
that's all there is. Python, on the other hand, supports writing much larger programs
and better code reuse through a true object-oriented programming style where classes

and inheritance play an important role.
% Perl

Python and Perl come from a similar background (UNIX scripting which both
have long outgrown) and sport many similar features but have a different philosophy.
Perl emphasizes support for common application-oriented tasks, e.g. by having built-in
regular expressions, file scanning and report generating features. Python emphasizes
support for common programming methodologies such as data structure design and
object-oriented programming, and encourages programmers to write readable (and

thus maintainable) code by providing an elegant but not overly cryptic notation. As a

OIDAH KOQN/NA AM. 2422 14
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consequence, Python comes close to Perl but rarely beats it in its original application

domain; however Python has an applicability well beyond Perl's niche.

& C++

Almost everything said for Java also applies for C++, just more so: where Py-
thon code is typically 3-5 times shorter than equivalent Java code, it is often 5-10
times shorter than equivalent C++ code. Anecdotal evidence suggests that one Python
programmer can finish in two months what two C++ programmers can't complete in a

year. Python shines as a glue language, used to combine components written in C++.

Lua
o4y Bash

TCL
03%
Clojure
2 Objective C
Javascript dEres

A
/e

Figure 1. Most popular programming Language
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2.1.3 Python as Programming Language
Due to the above reasons, Python was chosen as Programming Language. To

summarize it all:
¢+ Python is robust

It's solid and powerful. Python has a relative small quantity of lines of
code, which makes it less prone to issues, easier to debug, and more maintainable. It's

also very fast.
« Python is flexible

Because it wasn't originally created to answer a specific need, Python
isn't driven by templates or specific APIs and is, therefore, well-suited to the rapid de-

velopment of all kinds of applications.
%+ Python is easy to learn and use

"Python, in particular, emerges as a nearly ideal candidate for a first programming
language”, says John M. Zelle, in the Department of Mathematics, Computer Science,

and Physics at Wartburg College in lowa.
% Python is free

Since Python is an open source programming language, it immediately reduces up-

front project costs by leveraging Python in the development projects.

In conclusion, Python can be used in a variety of situations, both online and of-

fline. Here are just a few interesting places where Python is used:

7/

s Google uses python in its spiders.

s NASA uses Python in its Integrated Planning System as the standard scripting
language at Johnson Space Center.

+* Red Hat uses Python for Red Hat Linux's installer (anaconda) and configuration
utilities.

s IBM uses Python to create the business practice logic for factory tool control

applications at IBM East Fishkill.

I ——
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s The CIA built its website in Python with Zope.
% Walt Disney Feature Animation uses Python to add script ability to their anima-

tion production system.

2.1.4 Python Versions

As Python is chosen as Programming Language, another question came up.
Should be used Python 2 or Python 3 for the development activity? Unlike other pro-
gramming Languages, Python has introduced 2 different versions of itself, which are

not totally compatible to each other. The state of things essential is as follow:

¢ Python 2.7 has been the standard for a long time.

+« Python 3 introduced major changes to the language, which many devel-
opers are unhappy with.

+«» Python 2.7 will receive necessary security updates until 2020.

¢+ Python 3 is continually evolving like Python 2 did in years past.

Figure 2. Versions of Python

After taking a closer look at the two different versions of the language, Python
3 is a nicer and more consistent language but there is very limited third-party module
support for it. Python 2 version has been around for longer time, which can be an ad-

vantage, but not all the libraries available for Python 2 have been ported to Python 3.

I ——
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As Python 2.7 version is used for a longer time and in many projects, it is going

to be the version used during this project.

2.2 The Development Environment

In continue, after choosing the Programming Language and the specific version
of it, the next step is to choose the Development Environment. The Language which is
used and its interpreters or compilers are the only tools necessary to develop software.
Another important matter is the Programming Environment. Unlike some Languages,
where the choices are limited, there are one or two obviously superior options, Python
has no "standard" tool as Python developers can use any editors and IDEs from a wide
range of choice. Choosing the right tool for that project is not difficult but it is not to
be taken lightly. Selection of the right editor can greatly influence productivity and

efficiency of Python programming.

After making research around, there are plenty of options. Some people still
prefer a basic text editor that can be extended with features like syntax highlighting
and autocomplete. But a lot of power users working on large projects with complex
code bases prefer an Integrated Development Environment (IDE) than the text editor

and its terminal.

2.2.1 What is a Text Editor?

There are text editors that are made specifically for writing programming Lan-
guages. Commonly called programming text editors to highlight the difference, they
are generally known simply as text editors. They still only deal with plain text files but

they also have some handy features for programmers:
+ Syntax Highlighting

Colors are used to highlight different parts of a program. It makes code easier
to read and debug. For instance you could set up syntax highlighting so that Python

keywords are blue, comments are green, string literals are orange and so on.

% Automatic Editing

I ——
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Programmers format their programs so that blocks of code are indented togeth-

er. This indentation can be done automatically by the editor.

+« Compilation and Execution Commands

To save the programmer having to switch from the text editor to a terminal
window these editors have the ability to compile and execute programs. Therefore,

debugging can be done all in one place.

The chart below displays a survey of the most popular Text Editors for Python. For the
survey were interviewed 100 Python specialists. Survey “Which Code Editors Do
Pythonists Use? ” by Abder-Rahman Ali for SitePoint. The most used editor is Sublime
Text.

What Editor Do Pythonists Use?

Sublime Text W Vim Emacs Notepad++
TextWrangler ~ IDLE W Atom M Aquamacs

M GNU Nano Kate W gedit

Figure 3. Text Editors

2.2.2 What is an IDE?

IDE stands for Integrated Development Environment. An integrated develop-
ment environment (IDE) is a programming environment that has been packaged as an
application program, typically composed of a code editor, a compiler, a debugger, and
a graphical user interface (GUI) builder. They are powerful tools for programmers
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that offer all the features of a programming text editor and much more. The idea be-
hind an IDE is to encompass everything a programmer could want to do in one appli-

cation. Theoretically, it should allow them to develop programs faster.

There are so many features an IDE can contain but the following list contains

only few selected ones. It should highlight how useful they can be to programmers:
+« Automatic Code Completion

Whilst typing, the IDE can help by showing a list of possible options. For ex-
ample, when using a String object a programmer might want to use one of its methods.

As they type a list of methods, that they can pick one, will appear in a popup menu.
¢ Access Databases

To help connect applications to databases IDEs can access different databases

and query data within them.
+ GUI Builder

Graphical user interfaces can be created by dragging and dropping Swing com-

ponents on to a canvas. The IDE automatically writes the code that creates the GUI.
+» Optimization

As applications become more complex, speed and efficiency become more im-
portant. Profilers built into the IDE can highlight areas where the code could be im-

proved.
«+ Version Control

Previous versions of source code files can be kept. It's a useful feature because
a working version can be stored. If in the future it is modified then a new version can
be created. If the modifications cause problems the file can be rolled back to the previ-

ous working version.

I ——
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2.2.3 Text Editor Vs IDE
Eventually, IDE's and Text Editors are fundamentally different tools that each

has their strengths and weaknesses. Concisely, they are presented further down.
Text Editor: Strengths

+» Fast
+» Easy to extend (macros, plugins)

+« Text edit functions (Ex: sublime text 2 unending keyboard shortcuts)
Text Editor: Weaknesses

+» Need to use another service to compile

+» Low support for code completion (intelligence features)
IDE: Strengths

+» Integrated testing

+»» Compilation

¢ Breakpoints/stepping through code

¢ Integration with other services (database views), automated class dia-

grams
IDE: Weaknesses

+» Large memory footprint

«+ Cost

After taking into account the advantages and the disadvantages of both Text
editors and IDEs and what each one is able to provide to a developer, using an Inte-

grated Development Environment is preferable.

Consequently, searching for the most suitable IDE is required. While searching
for the most popular IDEs for Python, plenty of options appear on the way. Eclipse,
Eric, IDLE, Komodo, PyCharm, Spyder, Wing IDE are just a few of them. After read-

ing the advantages and disadvantages of each and taking into consideration some opin-
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ions of experienced developers, resulted a list with the 3 most popular IDEs for Py-

thon.

¢ Pydev with Eclipse
« PyCharm
% Wing IDE

To conclude with, “There are some very good options among IDEs: if you
want a free one that works well, install Eclipse and PyDev; if you are willing to pay
money, PyCharm and Wing IDE have similar capabilities and are both excellent
IDEs.” written by Jason Fruit, author at Python Central. PyCharm became the official

Integrated Development Environment of this project.

2.2.4 PyCharm
s Key Facts

PyCharm is a Python IDE with a complete set of tools for productive develop-
ment with Python programming language. In addition, the IDE provides high-class

capabilities for professional Web development with Django framework.
s Key Benefits

Like others IDEs, PyCharm offers a smart code editor which understands the
specificities of Python and offers remarkable productivity booster: automatic code
formatting, code completion, refactoring, auto import, one-click code navigation, and
more. Backed by advanced code analysis routines, these features make PyCharm a
powerful tool in the hands of both professional Python developers and those who are

just starting out with the technology.
s Key Features or https://www.jetbrains.com/pycharm/features/index.html

» Coding Assistance: smart and configurable editor with code completion, snippets,

and various intention actions.

» Code Analysis: on-the-fly code syntax, error highlighting, intelligent inspections and

one-click quick-fix suggestions to improve the code.
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* Project Code Navigation: quick navigation from one file to another, from method to

its declaration or usages and through classes’ hierarchy.

 Python Refactoring: project-wide code modifications are painless with rename, ex-
tract method/superclass, introduce field/variable/constant, move and pull up/push

down refactoring.

* Web Development with Django: rapid Web development with Django framework
backed up with excellent HTML, CSS, and JavaScript editing facilities.

* Version Control Integration: Check-in, check-out, view diffs, merge, all in the uni-

fied VCS user interface for Mercurial, Subversion, Git, Perforce and other SCMs.

* Integrated Unit testing: Run a test file, a single test class, a method, or all tests in a

folder. Results are presented in a special graphical test runner with execution statistics.

» Graphical Debugger for Python or Django applications and unit tests with break-

points, stepping and frames view, watches and evaluate expressions.

» Google App Engine Support for creating Google App Engine applications and dele-
gating routine deployment tasks to the IDE.

* Customizable & Extensible Environment with bundled Textmate, NetBeans, Eclipse

& Emacs keyboard schemes, and Vi/Vim emulation plugin.

Figure 4. PyCharm
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2.3 Methodology

As important as the research is the creation of a methodology that it should be
followed, strictly. At the moment an important step is to elaborate the way of working
on the project. Should be taken under consideration the allowed time to accomplish the
project which is nearly six months. In the following figure is displayed the Gantt dia-
gram which was designed at the beginning of the project. The Gantt Diagram helped to
prevent delayed deadline and to provide extra time to deal with unanticipated situa-
tions. It also helps to keep an order on the project and to have a concrete plan.

B S R ——

Feb21 [ Feh 28| Mar6 | Mari3
faa

BSCTHESIS

= Methodology ety

‘ l
Research e [ |
Sy o §
= Implementation Phases | | Implementation Phlases
Implementation Phase I v:vicion hes:
Test Phase I T

= Reslults Resis

Generatz POF i G POF
HTML page - HTML pe

Figure 5. Gantt Diagram

The above figure is exhibiting the Gantt Diagram of the current thesis. The
Gantt Diagram is displaying 3 categories: the methodology, the implementation phases
and also the results. The methodology is composed of two subcategories, the research
part and the personal time taken for training. In total, those two categories require a
month to be accomplished. Then can be found the implementations phases which con-
sist of the implementation phase itself and the phase called testing phase. As the im-
plementations phases compose the real development of the project, they are given

nearly two months, implementation time. The last category of the Gantt Diagram is
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called results and it includes the creation of a TXT file and of an HTML report for dis-
playing the results of the implementation phase. More or less it will be needed 10

days according to the Gantt Diagram for the creation of both reports.

Chapter 3. Project implementation

3.1 Installations
In this chapter is developed step by step the implementation phase. The installa-
tions required are present, as well as, the development code. Should be mentioned that

the operating system used for this project is Microsoft Windows 7.

3.1.1 Python installation
Firstly is present the installation of the programming language. In this case is

Python 2.7 version. Python is found on the website: https://www.python.org and it can

be downloaded and installed as below.

€« C f & https://www.python.org/downloads/ %@ O D8 @
3% Apps (O] CORBA (1] french ¥ Onsaitce I (O] Interesting Websites [} 18 habitudes queles ("] NT News (] Job Interview (] Job Websites (*] dinas losses (] applied jobs dina » (] Other bookm:

Python

& python’ .

About Downloads Documentation Community Success Stories News Events

A—
Download the latest version for Windows {‘“
( |

Wondering which version to use? Here’s more about the difference
between Python 2 and 3.

Looking for Python with a different 0S? Python for Windows,
Linux/UNIX, Mac OS X, Other

Want to help test development versions of Python? Pre-releases

Figure 6. Download python

Select the desired version and follow the steps below:
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-
Fichier ouwert - Avertissement de sécurite u

Vouler-wvous exécuter ce fichier 7

Mom : ..shSimonDesktopidina_thesishpython-2.7.11.msi
Editeur : Python Software Foundation

Type : Package Windowss Installer
De : ChUsers\SimoniwDesktophdina_thesis\python-2.7...

I Toujours demander avant d ouvrir ce fichier I

ype de fichier présente un danger potentiel. Nexécutez que les

@ Les fichiers téléchargés depuis Intemet peuvent &tre utiles, mais ce
logiciels des &diteurs approuveés par vous. Quels sont les risques 7

Figure 7. Stepl: Python installation

2] Python 2.7.11 Setup ——

select whether to install Python 2.7.11
for all users of this computer.

@ Install for all users

) Install just for me (not available on Windows Vista)

Back |[ Next = | [ Cancel ]

Figure 8. Step2: Python installation

) Python 2%11 Setup

| select Destination Directory

Please select a directory for the Python 2.7.11 files.

=5 Pythonz7 - MNews
| a

puthon
wind@ws [SiPvehenazy
ﬂ I = Back II Mext > | [ Cancel ]

Figure 9. Step3: Python installation
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%) Python 27.11 Setup [

Customize Python 2.7.11

Select the way you want features to be installed.
Click on the icons in the tree below to change the
way features wil be installed.

Register Extensions
Tl Tk
Documentation
Utility Scripts

pip

Test suite

A b mem marm s Db

Python Interpreter and Libraries

pgthfon

I This feature requires 26MB on your hard drive. It
G has 6 of 7 subfeatures selected. The subfeatures
Wlﬂd OWS require 30MB on your hard drive.
B
| [ Disk Usage ] [ Advanced ] [ < Back ][ Next > | [ Cancel ]

Figure 10. Step4: Python installation

)
B oo D e

Please wait while the Installer installs Python 2.7.11. This may take
several minutes.

Status: Updating component registration

[~ ")
[ <Back [ nmNext> |
Figure 11. Step5: Python installation
B rovihon 2701 seup T e =

Complete the Python 2.7.11 Installer I

Specal Windows thanks to:
Mark Harmmond, without whose years of freely
shared Windows expertise, Python for Windows
would still be Python for DOS.

Click the Finish button to exit the Installer.

windows |

L <Back |[__Fnsh ] | Cancel | L

Figure 12. Step6: Python installation
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3.1.2 IDE/PyCharm installation
Next step is to install the desired Integrated Development Environment. In this

case the IDE is called PyCharm. Below are the steps to follow.

Download PyCharm

o0s X WINDOWS LINUX
Professional Community
Full-featured IDE Lightweight IDE
_ for Python & Web for Python & Scientific
Version: 2016.1.4 development development

Build: 1451504

Released: May 26, 2016

System requirements 210 MB 167 MB

Figure 13. PyCharm download

Youler-vous executer ce fichier 2

IEI Mom : ..ADownloadsi\pycharm-professional-2016.1.3. exe
Editeur : JetBrains s.r.o.
Type : Application
De : ChUsershSimoniDownloadsiypycharm-profession...

[ Ecouter | [ Annuer |

Toujours demander avant d ouwrir ce fichier

I- Les fichiers téléchargés depuis Intemet peuvent Etre utiles, mais ce
) tyvpe de fichier présente un danger potentiel. Mexécutez que les
logiciels des éditeurs approuvés par vous. Quels sont les Asgues 7

Figure 14. Stepl: pyCharm installation

@ e sewe I e

Welcome to the PyCharm Setup
Wizard

This wizard will guide you through the installation of
PyCharm.

It is recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.

Click Mext to continue.

l Mext = I [ Cancel ]

Figure 15. Step2: pyCharm installation
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(=] |

(E PyCharm Setup
k -
Choose Install Location
Choose the folder in which to install PyCharm.

Setup will install PyCharm in the following folder. To install in a different folder, dick Browse
and select another folder. Click Mext to continue.

Destination Folder
wCharm 2016, 1. 3] I

C:\Program Files (x86)VetBrains

Space required: 555.6MB
Space available: 166.6GE

Installation Options
Configure your PyCharm installaton

Create Desktop shortout

32-bit launcher

Create assodations

Py

Figure 17. Step4: pyCharm installation

R T
-
Installing
Please wait while PyCharm is being installed.

100 %

Extract: lambda...

Show details

<Back | Mext= | [ cancal

Figure 18. Step5: pyCharm installation

I ——
29

OIOAH KON/NA AM. 2422



Mtuxwakn Epyaoia, Tuipa Mnxavikwv MAnpodopikrc — A.T.E.I. Kprtng

& roror e —T——

Completing the PyCharm Setup
YWizard

PyCharm has been installed on your computer .

Click Finish to dose this wizard.

Run PyCharm

Figure 19. Step6: pyCharm installation

I You can impert your settings from a previeus version of PyCharm,

(") I want to import my settings from & custom locatior:

Spedfy config folder or installation home of the previous version of PyCharm:

C:\Program Files (x36)\JetBrains\FyCharm 2016.1.3

i@ I do nothave a previous version of PyCharm or I do not want to import my settings

Figure 20. Step7: pyCharm installation

2 by o P T R B . ==

Please read and accept these terms and conditions:

JetBrains Privacy Policy

Last updated: 14th March 2016

This Policy may bbe amended from time to time. The respective latest
wersion of the policy at the point of time of the purchase/registration of a
JetBrains Software Product (whichever occurs later) shall apply. The data
controller is JetBrains s.r.o., Praha 4, Ma hfebenech I 1718710, PSC 147 00,
Ceska republika.

In this Privacy Policy, we describe the type of data, including personal data
(collectively, “data™, that we collect from you when you use our Website
(listed under JetBrains WebSite) and certain JetBrains products and
services as described in this Privacy Policy (collectively, our “services™ and
how we use and disclose that data. The following definitions will be used
throughout this Privacy Policy.

|: Accepk | [ Reject and Exit ]

Finiire 21 Qtenf: nuvCharm inctallatinn

S

yCharm

; PROFESSIONAL 2016.1

-

(DI(DAH KQN/NA Licensed to PyCharm Evaluator

Expiration date: June 22, 2016
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Finiire 22 Sten9: nvCharm installatinn

3.1.3 Configuring Python Interpreter
Within those simple steps, the installation of the pyCharm IDE is finished. As
the installation is done, there are some configurations to take part afterwards. Those

simple but necessary configurations are referenced below.

i PyCharm Initial Configuration - &J‘
Keymap scheme: [ IntelliJ IDEA Classic n
IDE theme: \‘ Darcula n
Editor colors and fonts: \ Monckai ﬂ

w Click to hide preview

=)

w N

<

oo Wn

You can use File | Settings to configure any of these settings later.

"o« ETN

[ — ]

Fintire 22 PvCharm theme

When the IDE is set up and working fine, the following steps are required to
configure the interpreter before use:

Open the Settings dialog box, and click Project Interpreter page. In the Projects
pane, choose the desired project. For the selected project, choose SDK from the list of
available Python interpreters and virtual environments. Scroll down and click on the

option show all.
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Figure 24. Step2 configure interpreter

regrams\Python'Python3

Figure 25. Step3 configure interpreter

[ safir-int

L4

Figure 26. Line numbers

The last figure shows the easiest way to enable line numbers, something that is
indeed practical. After all tools needed for the project installed, the development part

can start.

3.2 Implementation

In this chapter, the development of the project will take place. Through the im-

plementation phase all the code is written in Python, developing the tool to provide
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data transfer’s supervision. The descriptions below are explaining analytically, the
ways that the project is developed. Generally, Python documentation includes many
modules which are providing data comparison such as diff, dcmp, filecmp, difflip and
so on. In this project, those modules are not used and they are not part of the program
but therefore are used in the testing phase. The forenamed modules constitute a very
useful tool which can be compared with the developed program and give results for the

validity and clarity as well as the efficiency and the credibility of the project.

3.2.1 Scripts for comparison
To begin with, in python every single script can be imported by another script.
Scripts are programs written for a special run-time environment that automate the exe-

cution of tasks that could alternatively be executed one-by-one by a human operator or

\

IMPORTATION
. BASIC_COMP.PY
QA = COMPARISON.PY \

> DIGEST.PY

CHECK.PY
LIST.PY

STATISTICAL.PY

imported by each other. That allowé. the creation of Clear and flexible code that does
not need to be written in one script. In addition, it provides the capability to handle all
the project from only one script that will bear the responsibility of running the other
scripts properly. Below at figure 27 is displayed the way that the scripts are imported

by others particularly for this project.

Figure 27. Scripts architecture
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Apart the scripts depicted, there are few more scripts that will be imported and
explained afterwards. Between others, there is the importation script which contains all
the libraries used in the program and also the list.py which includes the lists of the ar-
guments necessary for the comparison. (lists of folders paths) The user needs to put the
paths of the folders which he desires to compare into the lists of the script called
list.py. Once paths filled, they are automatically imported to the other scripts. To run
the comparison is required only the script check.py. Once the check script runs then
the comparison script and statistical one run in parallel. Moreover, the comparison
script calls two other scripts named basic comparison and digest. The .py is a script

file format used by Python and is similar with the popular .txt, .pdf, .doc extensions.

The supervision of data transfer is based mostly on two scripts, the statistic
script and the comparison one. Let's focus on those two, the first one is created to pro-
vide general information about the folders under comparison, information such as the
file size, the number of items, the number of folders and so on. The second one named
comparison script is divided into two other scripts, the basic_comparison and the
digest one. The reason that the statistics and the comparison are two different scripts is
obvious as they don't do the same thing. Also, it is preferable to have those two scripts
separate as they can be used independently. The fact that the comparison script is di-

vided into two is because of technical reasons.

Below there are parts of the statistic script and its results. The whole script can

be found in the appendices.

ze (path)
)

oot

itempath o3.path.join{path, item)
1f os.path.isfile{itempath)

total size
2lif os.path.isdir{itempath)

total aize getFolderSize (it

=1

LG o

| Figure 28. Statistic.py - folder size n
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In figure 28 is shown the code which collects and provides basic information
about the folders under comparison, such as the folder size. With the help of
os.listdir() and os.path() functions, the program walks into directories and takes back
the real folder size.

= root, dirs i 3 1n os.walk(remote path)
totalc
totac

-—

el

totalc
totc len {dira)

-

Figure 29. Statistic script-number of folders

In a similar way os.walk()! function walks into the directories while there is a

loop and gives back the total number of items, folders and files. There are few more

t size local path = float (getFolderSize(local pathj)
X ="80.1f " % (t_size_local path / (1024 L+ 1024.0

t size remote path = float (getfolderSize (remote path))

y = "$0.1f " 5 (t_size_rem

aba(totalo - totalc)
aba(toto - totc)
otao - totac)
t_size remote path)
size local path / (1024 * 1024 * 1024.0}) - £ size_remote path

functions used for statistical information which at the end will be displayed in a table.
In the figure below the function abs () is used to return the absolute value of a number.

The argument may be a plain, a long integer or a floating point number.

Figure 30. Statistic.py- table code

The result returned by the statistic script in the terminal looks like below:
Comparing: C:\Users‘\Simon\Desktopi\dina thes with:C:\Users\Simon\Desktop\dina thesis
Statistical Table

EEMOTE. ..
‘dina thes C: oni D \dina thesis
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Figure 31.statistic table-terminal

" " + remote_path,

subprocess.call (" py Dy local path

subprocess.call (" py local path + " ™ + remote path,

Figure 32.comparsion.py- call
The comparison script calls two other scripts, like below:

The comparison.py script is able to call other scripts because of the imported
module sub process. The basic comparison script is responsible for walking into the

desired folders, compare them and give back a list of missing folders or files from each

folder compared to the other.

i.listdir{local path))
. listdir {remote path) )

folder a
folder I

Figure 33. Basicmp.py
Basic comparison’s results are shown in the following picture. AS you can see

it detects missing all the missing files and folders even if they are hidden:

Figure 34. Basicmp.py-results

Part of the comparison is also the script called digest. The digest script is using
the filecmp module as below, it detects the common files of the folders which having

different size. The whole code for the dasicmp.py and digest.py can be found in the

appendices.
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Xt .write (™In:
text.flush ()

tll {"In: %3 -
htm.write (HTML. tools.Paragraph (tll))

» sub domp 1
printc_diff f£i

Figure 35. Comparison.py-digest.py

The result of the digest script is dis- with different 5ize/Digest:
: gantt.png
played on the right. The program is able to : thesis.txt
E description.docx

detect common files in directories and find out ile: thesisl.docx
digest differences. Many times two or more

files seem identical but they have some differ-

: check

ences. For instance, the first file detected, called  eoulee txe
gantt.png is a picture in which is added a dot. S KJI_'}
The program detects any difference even : identical.py

though is just a dot. Figure 36.comparison.py-digest re-

To finish with the comparison scripts, last but not least, is the duplicate.py
script. This one is not about the source and destination folders but it is about compar-
ing files within the source or destination folder individually. As the name betrays, the
duplicate script is looking for duplicated files. Using it in each folder may be useful
because it happens that in the same folder there are unnecessary duplicates of a file.

Parts of the code are underneath.

I ——
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dauplicat
FilesBySiz=ze

[==F
o3 .getocwd ()
~chdir {dirname=)

os.3stat (£) [stat.5T_SIZE]

Size 100

[P ST I S S S T S T Y T VI 8
OWwom=-dWA & WM

FilesBySize.has key{3size)
a@ FilesBySize [size]
1se
a [1
FilesBySize[si=ze] a2
a.append {(os.path.join{dirnam=, £))
03 .chdir {(d)

FileNam= in inFiles
1f npobt og.path.isfile{(fileNames)

file{(fileMam=, "xr")
mdS.new(aFile.read {(1024))
hashValue hasher.digest ()
1f hashes.has key(hashValue)
x hashes [hashValue]
1f type(x) is not truelype
ocutFiles.append (hashes [hashValue] )
hashes [hashValus] Truse
ocutFiles.append (£ileNames)
elses
hashes [hashValues] fileName
aFile.close ()
1f len{outFiles)
potentialDupes.append (outFiles)
potentialCount len{outFiles)
potentialCountl potentialCount

Figure 38. Duplicate.py-2

The script is comparing the size of the files (bytes) and when two files have the

Scanning directory ['duplicate.py', 'C:\\Users\\Simon\\Deaktop\\dina thes'] for duplicate files
Identical filea: 1

Original C:\Users\3imon\Desktop\dina thes\prj thesis\check.py

Duplicate C:\Users\Simon\Desktop\dina thes\pr thesis\extra files\check.py

Scanning directory ['C:\\Usera\\3imon\\Desktop\\dina thesia'] for duplicate files
Identical files: 1

Original C:\Users\3imon\Desktop\dina thesis\pr]j thesis\basicmp.py

Duplicate C:\Users\Simon\Desktop\dina thesis\prj thesis\extra files\basicmp.py
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same size then the script compares the hash of each file, with the help of the MD5 al-
gorithm. The MD5 message digest algorithm is a widely used cryptographic hash
function producing a 128-bit (16-byte) hash value, typically expressed in text format
as a 32 digit hexadecimal number. MD5 has been utilized in a wide variety of crypto-
graphic applications and is also commonly used to verify data integrity. Point this
script in a folder or several folders and it will find all duplicate files within the folders,
referring the source file as the original one in case of duplicates. It is designed to han-
dle hundreds of thousands of files of any size at a time and to do it very quickly. The

results are given from the script look like as below:

To conclude with, after presenting all the scripts which are participating in the

comparison process, here is a summary:

¢ Statistic.py, gives all the statistical information about the compared di-
rectories (source/destination).
+« Comparison.py, calls two other scripts to be used.
o Basic comparison.py, detects the missing folders and files.
o Digest.py, detects the size differences between similar files.

¢ Duplicate.py which compares same size files and finds out the identical.

Figure 39. Duplicate.py - results
3.2.2 Other scripts

Here will be explained the rest of the project apart from the comparison phase
previosuly described. The idea of the project is to supervise data transfers without size
limitation and without limitation of folders per each time. To be clear, the project in-

cludes a script list where the user is able to put the folders paths.
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OIDAH KOQN/NA AM. 2422 39



Mtuxwakn Epyaoia, Tuipa Mnxavikwv MAnpodopikrc — A.T.E.I. Kprtng

-1local pathl

ApplicationPlugins™,

lremote pathl

Figure 40. List.py

Each time the local pathl compares with the remote pathl, source and destina-
tion, so the user should put all folders paths he/she wishes to compare in the local
pathl list and then all folders paths, that needs to be compare with, into the remote
pathl list. In order for this to happen, it is necessary that the check script take action.
The check script contains a loop which allows the program to run continuously all

paths and needs just one execution in order to compare the numerous folders.

BTMI. ronla Titledit17)
(8400 VOULO.1i0VAC9 (L))

Figure 41. Check.py
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"Srong o

AR AT rantrAYY name
AVAUN MELUATULLSNVWULY

reamnta rath
ASEDVE WEV,
-t

ramnAta arh
SSROVE ALl

- ash
remote path,
J

Fiqure 42.Check.py2

Check.py includes all the possible scenarios, such as paths that do not exist or if
the user gave fewer arguments than the necessary and so on. In addition, it allows the
user to choose if he wants to run a script separately, for instance if he needs to check
only for duplicates files, and also he can do the comparison only on a pair of folders

through the terminal or for plenty of them by using the list.

Wrong path-directory name: C:\Users\Jimon\Desktop‘cfhgdina thes
Wrong path-directory name: C:\Uzers‘\Simon\Desktopnhbjvbh\dina thesis

Figure 43.Check.py- results

e: py name.py [Local path /Eemote path

Figure 44. Check.py usage

3.2 Test phase

Another important phase, as important as the implementation one, is the test
phase. During this phase, the program can be tested in many ways in order to improve
it. Many factors influence the performance of the project and they need to be identi-
fied and faced. To begin with, the test phase started with testing the program by

changing the data and performing different test scenarios:

% Replace a letter in a file, in order to keep the same size, but the digest to be dif-
ferent.
¢ Create hidden files and add them in the folders.

I ——
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)

¢ Include in existing data many different formats, such as .pdf, .doc, .xml, .py,
.exe, etc. Actually, all the type of data which can be found in a usual computer.
Duplicate folders in different folders

Duplicate files in different folders

Delete folders/files

Add images /modify images/ add a dot on them

Add Videos /modify videos.

Add symbolic links to see if they can be followed.

3

%

33

%

3

%

3

%

/7 X/
°e

A X4

After modifying data and comparing them once more, the expected results were
returned. To evaluate the quality of the program next step was to compare those re-
sults with results provided by a standard and reliable tool called dircmp, which is a
free Python module available in its documentation.

(https://docs.python.org/2/library/filecmp.html)

T ™ %

local path i |

remote path "Cr:\WUsera\Simon\Desktophdina thesis
dircmp {local path, remote path) ..report _full closuare ()

Figure 45. Dircmp

The above capture displays a dircmp method comparing directories, a module
that is available in Python’s standard documentation. The dircmp class compares files
by doing shallow comparisons and the report_full_closure() prints a comparison be-

tween a and b and common subdirectories recursively.

r3\3imon'\Desktop\dina thesis
sktop\dina the : ['pythond.5.1', 'results.html', 'results.tit’]
. aktop\dina thesis : ['BONUSMyFavoritePythonResources.pdf', 'CRXEXE', 'comparison’
Identical files : ['Fifli report iutl (4).pdf', 'MichalopoulosMichalis?015.pdf', 'Thesis description.docx',
Differing files : ['thesis.txt', 'thesisl.docx', '-thesisl.dock']
Common subdirectories : ['interpreter', 'prj thesis', 'pycharm', 'python?.7', 'thiefs'

diff C:\Users\Simon\Desktop\dina the\interpreter C:\Users\Simon\Desktop\dina thesis\interpreter
Identical files : ['setl.PNG', 'set2.PHG', 'setd.ElG']

ktop\dina_the\python2.7 C:\Users\Simon\Desktop\dina thesis\pythonl.7
setupl.png', 'setupl.png', 'setupd.png', 'setupd.png', 'setupS.png', 'setupé.png']

Figure 46. Dircmp- Resultsl
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r thesis

: ['diff
Only in C: \Simon) p\dina_thesis\prj thesis : ['check.pyc', 'diff.pyc’
Identical files : ['HIML.py', 'HIML.pyc', 'HIML tools.py', 'HIML tools.pyc', 'check.py', 'comparison.py’,
Differing fileg : ['basicmp.py', 'results.html', 'resulta.txt')
Common subdirectories : ['.idea', 'diff', 'extra files']

diff C:\Users\3imon\Desktop\dina the\prj thesis\diff C:\Users\3imon\Desktop\dina thesis\prj thesis\diff

diff C: \3imon\Desktop\dina the\prj thesis\.idea C:' Jimon\Desktop\dina thesis\pr] the
Identical fileg : ['.name', 'misc.xml', 'modules.xml', 'project.iml’
Differing files : ['workspace.xml']

Common subdirectories @ ['dictiocnaries’']

Figure 47. Dircmp - Results2

On the figures 46 and 47 are captured the results the dircmp module. Obviously
the dircmp comparison gives all the folders details but in a different way than the pro-
gram of this thesis does. When paying attention at lists named “different files” and
comparing them with the figures 34 and 36, the results which are coming out ensure

that the program works as it is supposed to.

Next step is to test the program on numerous directories at the same time and by
applying timers at the beginning and at the end of the check script in order to check

how much time is needed for the execu- |((GizESER=t =St ) tion.

—1local pathl

—lremote pathl

Figure 48 New List-timer-sec
For instance, the execution time required to compare 1 Gigabytes of data with more

25.117000103

than 7000 items was seconds.
]
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Chapter 4. Results

To summarize until now are described, the implementation and the test phase.
During the implementation phase, the code was written in Python and developed
through the IDE PyCharm. The results of this project are returned on a terminal. The
results include a statistical table, the missing files from the compared paths, and dupli-
cated files in the comparing directories. Also, the results include the ostensibly same
files but with different digest. There is a need from the user to have the results export-
ed in a file, an easy way to read and transfer them. Also can’t the user have the ability
to read the results within an HTML display? Something that is indeed quite common

and practical.

4.1 Text report

Between many file types, such as PDF, Word, Excel and txt the chosen format
to display the results was a .txt file. It was selected because it requires fewer code
lines comparing to the others. It’s easy to implement it and is even easier for the users
to read the results without having to download a third party tool or plugin (like Mi-
crosoft word etc.). In order to get the results written in a txt file, it is necessary that

every script includes two code lines like below:

L™, "a")

text.close ()

Figure 49. Txt command
Thanks to the first line a txt file is created named “results.txt” and it is going to
be in the same file as the current program. So in this case the “. /” path is used but it

could be any other path instead. The results will be exported in the txt file as below.

I ——
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File Edit Format View Help
Comparing: C:\Users\Simon'\Desktop'dina_the with: C:\Users\Simon'Desktop\dina_thesis

statistical Table

NAME, .o vi i i v iinnnnns LOCAL, . ovviiiinnennns REMOTE. v vvvinvvnnns DIFF...... #
PATH. . vveevivieneenes C:\Users\5imon\Desktop\dina_the C:\Users'5imon\Desktop'dina_thesis
ITEMS. o iiinvnnns 1020 e ... 16........ #
DIRECTORIES.......... 12, i 12, i | #
FILES......ovvvvinnnn 0. . 106, inent 1l6........ #
T.5IZE/BYTR v ivvnnes 46917363.0...0 00 ue 473259370, 00 vien e 408574.0..%
L T 0.0 civiiiiineen 0.0 i 0.0004....*%

scanning directory ['duplicate.py’, 'C:\\Users\\Simon\\Desktop'\dina_the'] for duplicate files
Identical files: 6

OriainaT C:\Users'5imon'\Desktop\dina_the', ycharm\thiefs\p%thDHS.5.1\pyth0n.txt

buplicate c:\Users\simon\Desktop\dina_thegpythoni.5.1\pyt on. txt

Figure 50.Results1- TXT

Missing folders or files from:C:\Users\Simon\Desktop\dina_the
python3.5.1,results. html,results. txt

Missing folders or files from: C:\Users\Simon\Desktop\dina_thesis _
comparison,BONUSMyFavor itePythonResour ces. pdf ,extra,diagramscripts. png,CFX. EXE, scripts

Files with different Size/Digest:

In: C:\Users\Simon\Desktop\dina_the file: thesis.txt

In: C:\Users\Simon\Desktop\dina_the file: thesisl.docx

In: C:\Users\Simon\Desktop\dina_the file: ~$hesisl.docx

In: C:\Users\Simon\Desktop\dina_the\prj_thesis file: results.html

In: C:\Users\simon\Desktop\dina_the\pr]_thesis file: basicmp.py

In: C:\Users\Simon\Desktop\dina_the\pr]_thesis file: results.txt

In: C:\Users\Simon\Desktop\dina_the\prj_thesis\.idea file: workspace.xm]

Figure 51. Results2 - TXT
The above results are coming from the combination of the following code parts. In-

deed, each script has his own “export-to-txt” code part.

text.write ("Wrong path-directory name:

_____ b ]

text.flush{)
Figure 52. Check.py —TXT
Between the parentheses contain the desired text to be displayed. For example here a
warning will be returned to the user if the path that he/she gave was wrong. The
sys.argv[1] is pointing to the argument number, in this example the first path inserted

by user was wrong.

I ——
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write("Comparing: "
.Elushi)
write(labelColumn + ™\n")
.Elushi)

local path + " with: " + remote path

Figure 53. Statistic.py- TXT

Same here, parenthesis contain the desired text displayed and the “+” sign allows to
concatenate variables to it. In this example the local and remote paths variables are
used.

text.write("Files with different
text.write("In: %3 file:
text.flush()

Figure 54. Digest.py —TXT

Depending on variables, it is necessary to declare them differently. For instance as %s

for a string, as %d for an integer and %f for a float.

.Write('Scanning directory {0:3]} for duplicate filea'.format (path)
.write('Identical files: %« potentialCountl)

wWrite(™\n")

.write("0riginal %3’

flush()

Figure 55. Duplicate.py -TXT

Above, the .format(path) is responsible to print the current scanning paths of the direc-
tories and below the join.() is helping to print lists into a TXT file.

text.write("Missing folders or files from: " remote path

" n

text.write(",".Jjoin(missing from b))

text.write("\n")

Figure 56. Basicmp.py - TXT

OIDAH KOQN/NA AM. 2422 46



Mtuxwakn Epyaoia, Tuipa Mnxavikwv MAnpodopikrc — A.T.E.I. Kprtng

4.2 HTML report

Generate a HTML report can be complicated or simple depending on how much
complex the results are or how much complexed layouts are needed. In this project a
simple and friendly HTML display is used because the project itself aims to facilitate
the user’s life. The results are well organized and easy to read. A sample of the re-

sults in HTML format is displayed below. More samples are available in the appen-

dices.
[ese O - - 0
9 C & ) fleys/Cusers/Simon/PycharmProjects/newpro/results html 0000 B @ @ @ ]

i Apps [ french iDnscheque\‘onv- (] Interesting Websites mlﬂhabitudesqueles CINTNews (] Job Interview (] Job Websies (7] dinas losses (] applied jobs dina (] e learning » (] Other baokmar

Comparing: C:\Users\Simon'Desktop\dina_the with: C:\Users'Simon'Desktop'dina_thesis

Statistical Table

NAME LOCAL REMOTE DIFF
PATH (:\Users Simon Desktop'dina_the (:\Users|Simon Desktopdina_thesis
ITEMS 10 118 16
DIRECTORIES| 12 12
FILES a0 106 16
TSIZEByte  [46917363.0 473250370 4085740
B 0.0 0.0 0.0004

Figure 57. HTML report- resultsl
On the above screenshot, you can see that results are visible via a web browser
and they are organized in an HTML table with different colors and titles. The infor-
mation are listed in columns and all the useful statistics are gathered and displayed
within the HTML table.

The figure 58 shows the HTML report generated by the project and particularly
by the statistics script. The following screenshot is also part of the report and is gener-
ated by the “duplicated” script. Titles in different colors are here to mention the re-

sults of duplicated files and their paths.

Scanning directory for duplicates files in: 'C:\\Users'\Simon\'Desktop''\dina_the'
Identical files: 6

g Original C\Users'Sunon' Desktop'dina_the'\pycharm'thiefs'pyvthon3 . 5. 1'python. txt m

Duplicate C:'\Users'\Simon'Desktop'dina_the'\python3 5 1'pvthon t=t

Original C\Users' Sumon' Desktop'dina_the'\pycharm'\thiefs \pyvthon3 5 1'set_up? png

Duplicate C:'\Users'Sunon'Deskiop'dima the'pyvthon3 5 1'set up2. png
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Figure 58. HTML report- results2

Missing folders or files from: C:\Users'Simon'Desktop'dina_the

pyvthon3 5.1 | results html | results txt

Missing folders or files from: C:\Users\Simon'Desktop'dina_thesis

comparison . BONUSMvFavoritePythonResources pdf | extra . diagramscripts. png . CFX EXE

Files with different Size/Digest:

In: C:\Users\Simon'Desktop'dina _the file: thesis mxt

In: C:\Users'\Simon' Desktop'dina_the file: thesis] docx

In: C:\Users'\Simon'Desktop'dina_the file: ~Shesis] docx

In: C:\Users'Simon'Desktop'dina_the'prj_thesis file: results html

In: C:'\Users'\Simon'Desktop'dina_the'pry_thesis file: basicmp.pv

In: C:\Users\Sumon'Desktop'dina_the'pry thesis file: results txt

In: C:\Users'\Simon'Desktop'dina_the'pr_thesis' idea file: workspace xml

Figure 59. HTML report- results3

Above in the figures 59 and 60 are respectively captured the results of the
“basic comparison” and “digest” scripts. By comparing the two directories, the pro-
gram detects if there are missing folders from each directory compared to the other and
gives the paths of the corresponding files. The last script is underlining files that seem

identical but that are not.

The HTML report is created thanks to two scripts. Those scripts are imported in
the project and they are respectively named HTML and HTML tools. The copyrights
of the HTML.py belong to the cooperation between Philippe Lagadec

(http://www.cecill.info) and the Institute Laue—Langevin. Some parts appear below

and the whole scripts are included in the appendices.
I ———
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Titlel [texk)
retorn " <hl>3%a</hl>\n"
k)
nt color=" #SE203D"> <h2>%s</h2> </font>\n
]
nt color=" #5E203D"> <h3>%s</h3> </font>\n
)
retorn "<font color=" #5E203D"> <hi>%s</hd> </ font>\n
Ligne ()

- T
T
<font color=" #5EZ203D"> <hZ><center>%s<,/center><,/h2> </font>\n

Figure 60. HTML_tools.py

name

open('tcesc.l

Table ()
. rows.append (TableRow ([ "A",
. rows.append(TableRow(["'D",
.rows.append((*1", R *kK'))
.write(acr({t) r<p> )
>rint str(t)

Table ([
(*‘1°+,
I
1. 1004
"
f.write(str(t2)
t2

2. rows.append([*'5', '6'])
c2.rows[1][1] TableCell("'n
2.rowsa.append (TableRow(["7",
.WwWrite (scr({(tc22) r<p> =3
prant t2

table data [
[*Smich?

v
[*Carpenter’',
2o

{*Johnso <

Figure 61 HTML.py
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To generate an HTML report for this project, it is needed for each script of the

program to include three lines as shown:

The first two lines import the

- import HIML tools

HTML tools and third line 0pens an | S R e A

HTML page created in the same Fiqure 62 HTML code

folder as the project and name it “results.html”. Instead of “a@” could be “w” is all
about the writing rights. The “w” allows the results to be written in the HTML form
from the beginning, whereas “a” allows to write in the continuity of the existing text.
Therefore, in the same way as the TEXT file, to write the results into an HTML form
there are more than just those 3 lines. In the following figures, are captured some ex-

amples of how the project is generating the HTML report.

text.write ("Wror

text.flush)

Figure 63. Check.py -HTML
Title 4 is the method settling different titles size that HTML tools provide. It could be

title 3 for bigger title size or title 5 for smaller ones.

htmlcode = HIML.table(table data,
["NRME', 'LOCAL', "REMOTE', 'DIFF'],
['407, "40%", "40%", "40%"],
"left", 'left', "char’

'font—aize: large’

htm.write (htmlcode

Figure 64. Statistics.py- HTML
At the figure 63 is presented an HTML table called htmicode. It has 4 columns and the
background is white. Also it uses large font size.

t3 "Missing folders or files from: {]".format (remote path)
htm.write (HTML tools.Titled (t3))

ts [
htm.write(

Figure 65. Bascmp.py ~-HTML

I ——
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t3 "Files with dif
htm.write (HTML. tools.

tll ("Imn: 3 Ffile:
htm.write (HTML. tools.

Figure 66. Digest.py -HTML

Here are used the methods title 4 and paragraph as it is going to display a list, meaning

several written lines.

potentialCountl

tl3 {"Identical £ileg: 4"
htm.write (HTML tools.Titled4 (tl3))

™ - ™

15 {("Duplic = n™}
htm.write (HTML . B
htm.write (HTMIL. tools.

Figure 67. Duplicate.py —-HTML
The extra code HTML_Tools_Ligne is adding a line underneath the end of the results.

In this way results can be split in different groups for a better understanding.

I ——
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Chapter 5. Conclusion & Future work

5.1 Conclusion

The main purpose of the current thesis is to develop a program supervising data
transfers. Comparing in deep the copied data with the original, the program ensures the
successfully transfer and allows the users to delete the original data. Furthermore, the
user is able to detect files duplicates which unnecessarily occupies extra storage capac-

ity. It is a tool which keeps organized the big amount of data that are daily produced.

5.2 Future work

The aforesaid program can be developed even further in the future. Firstly, it
can be part of a software instead of being just a python program. Secondly, it can in-
cludes code which detects and displays where exactly the data were modified instead.
Also, why not to have a side by side display of the modified data. In any ways, it can

be used as it is or it can be developed even more.

I ——
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Chapter 7. Appendixes
7.1 Check.py

import os.path
import subprocess
import sys
import HTML_tools
from list import *
import time
text = open("./results.txt", "w")
htm = open("./results.html"”, 'w")
def main():
pass
start = time.time()
if len(sys.argv) !'= 3 and len(sys.argv) != 1:
print "Usage: py name.py /Local_path /Remote_path"
else:
if len(sys.argv) == 3:
local_path = sys.argv[1]
remote_path = sys.argv[2]
if not os.path.isdir(sys.argv[1]):
print "Wrong path-directory name: " + sys.argv[1]
text.write("Wrong path-directory name: " + sys.argv[1])
text.flush()
t17 = ("Wrong path-directory name: " + sys.argv[1])
htm.write(HTML_tools.Title4(t17))
if not os.path.exists(sys.argv[2]):
print "Wrong path-directory name: " + sys.argv[2]
text.write("Wrong path-directory name: " + sys.argv[2])
text.flush()
t18 = ("Wrong path-directory name: " + sys.argv[2])
htm.write(HTML_tools.Title4(t18))
else:
subprocess.call(" py statistic.py " + local_path + " " + remote_path, shell=True)
subprocess.call(" py duplicate.py " + local_path + " " + remote_path, shell=True)

subprocess.call(" py comparison.py " + local_path + " " + remote_path, shell=True)
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if len(sys.argv) == 1:
size = len(local_path1l)
for i in range(size):
local_path = local_path1[i]

remote_path = remote_path1[i]

if not os.path.isdir(local_path):
print "Wrong path-directory name: " + local_path
text.write(""Wrong path-directory name: " + local_path)
text.flush()
t17 = ("Wrong path-directory name: " + local_path)
htm.write(HTML_tools.Title4(t17))

if not os.path.exists(remote_path):
print "Wrong path-directory name: " + remote_path
text.write(""Wrong path-directory name: " + remote_path)
text.flush()
t18 = ("Wrong path-directory name: " + remote_path)
htm.write(HTML_tools.Title4(t18))
else:
subprocess.call(* py statistic.py " + local_path + " " + remote_path, shell=True)
subprocess.call(" py duplicate.py " + local_path + " " + remote_path, shell=True)

subprocess.call(" py comparison.py " + local_path + " " + remote_path, shell=True)

end = time.time()

print(end - start)

text.close()

if _name_ ==' main_"

main()
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7.2 Statistic.py
import os

import os.path

import sys

import HTML

import HTML_tools

text = open("./results.txt", "a")

htm = open("./results.html", 'a")

local_path = sys.argv[1]

remote_path = sys.argv[2]

def getFolderSize(path):
total_size = os.path.getsize(path)
for item in os.listdir(path):
itempath = os.path.join(path, item)
if os.path.isfile(itempath):
total_size += os.path.getsize(itempath)
elif os.path.isdir(itempath):
total_size += getFolderSize(itempath)

return total_size

totalc =0
totac=0
totc=0

for root, dirs, files in os.walk(remote_path):
totalc += len(files)
totac += len(files)
totalc += len(dirs)

totc += len(dirs)

totalo =0
totao =0
toto=0
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for [root, dirs, files] in os.walk(local_path):
totalo += len(files)
totao += len(files)
totalo += len(dirs)

toto += len(dirs)

t size_local_path = float(getFolderSize(local_path))
X ="%0.1f " % (t_size_local_path / (1024 * 1024 * 1024.0))

t size_remote_path = float(getFolderSize(remote_path))

y ="%0.1f " % (t_size_remote_path / (1024 * 1024 * 1024.0))

a = abs(totalo - totalc)

b = abs(toto - totc)

¢ = abs(totao - totac)

d = abs(t_size_local_path - t_size_remote_path)

e = float(float(t_size_local_path / (1024 * 1024 * 1024.0)) - float(t_size_remote_path / (1024 * 1024 * 1024.0)))

= "960.4f" % abs(e)

print "Comparing: " + local_path + " with:" + remote_path + "\n"
text.write("Comparing: " + local_path + " with: " + remote_path + "\n")

text.flush()

t1 ="Comparing: " + local_path + " with: " + remote_path + "\n"
htm.write(HTML_tools.Title3(t1))
htm.write(HTML_tools.Ligne())

di=[
[PATH, [(LOCAL!, local_path), (REMOTE, remote_path), (DIFF:', "I,
[ITEMS', [(LOCAL:', totalo), (REMOTE:', totalc), (DIFF:', a)]],
[DIRECTORIES', [(LOCAL:', toto), (REMOTE?, totc), ('DIFF:", b)]],
[FILES', [(LOCAL:', totao), (REMOTE?, totac), (DIFF?, c)]].
[T.SIZE/Byte', [(LOCAL:', t_size_local_path), (REMOTE:', t_size_remote_path), (DIFF:', d)]],
[GB', [(LOCAL:, ), (REMOTE, y), (DIFF:, )],

]
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COLUMN_WIDTH =10
STRING_WHEN_MISSING ="""
PADDING_STRING ="
labelSize = 21
labelColumn ="
labels = '[NAME', 'LOCAL', 'REMOTE', 'DIFF"]
labelColumn += labels[0] + (labelSize - len(labels[0])) * PADDING_STRING +2 *""
labelColumn += labels[1] + (labelSize - len(labels[1])) * PADDING_STRING +2 * "'
labelColumn += labels[2] + (labelSize - len(labels[2])) * PADDING_STRING +2 * "'
labelColumn += labels[3] + (labelSize - len(labels[3]) - 11) * PADDING_STRING + *'
labelColumn +="\n'
for (row) in d1:

rowld = row[0]

valueLocal = row[1][0][1]

valueRemote = row[1][1][1]

valueDIFF = row[1][2][1]

labelColumn += rowld + (labelSize - len(rowld)) * PADDING_STRING +2 * "'

labelColumn += str(valueLocal) + (labelSize - len(str(valueLocal))) * PADDING_STRING +2 * "'
labelColumn += str(valueRemote) + (labelSize - len(str(valueRemote))) * PADDING_STRING +2 * "
labelColumn += str(valueDIFF) + (labelSize - len(str(valueDIFF)) - 11) * PADDING_STRING + '*'

labelColumn +="\n'

print' Statistical Table'
text.write("\n" +' Statistical Table' + "\n")
text.flush()

t2 = 'Statistical Table'
htm.write(HTML_tools.center(t2))

print labelColumn
text.write(labelColumn + ™\n")
text.flush()

table_data=[
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[[PATH', local_path, remote_path, "],
[ITEMS', totalo, totalc, a],
[DIRECTORIES, toto, totc, b],
[FILES', totao, totac, c],
[T.SIZE/Byte', t_size local_path, t size_remote_path, d],
[GB', x,y, f]
]
htmlcode = HTML.table(table_data,
header_row=['NAME', 'LOCAL', 'REMOTE', 'DIFF1,
col_width=['40", '40%', '40%', '40%],
col_align=["left', 'left', 'left', ‘char"],
col_styles=['font-size: large', 'font-size: large', ‘font-size: large’,
'background-color:#AFE9EQ'])

htm.write(htmlcode + '<p>\n’)

7.3 Basicmp.py
import HTML_tools
import sys

import os

text = open("./results.txt", "a")

htm = open("./results.html", 'a")

local_path = sys.argv[1]

remote_path = sys.argv[2]

folder_a = set(os.listdir(local_path))

folder_b = set(os.listdir(remote_path))

missing_from_a = folder_a - folder_b

missing_from_b = folder_b - folder_a

if not missing_from_a:

print("NO missing folders or files from: {}".format(local_path)) + "\n"
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text.write("NO missing folders or files from: " + local_path + "\n")

t3 = "No missing folders or files from: {}".format(local_path)

htm.write(HTML_tools.Title4(t3))

else:
print "Missing folders or files from: {}".format(local_path)

print’, ".join(missing_from_a) + "\n"

text.write('Missing folders or files from:' + local_path + "\n")

text.write("," join(missing_from_a))

text.write("\n")

t3 = "Missing folders or files from: {}".format(local_path)
htm.write(HTML_tools.Title4(t3))

t5 = (*, ".join(missing_from_a))
htm.write(HTML_tools.Paragraph(t5))
htm.write(HTML_tools.Ligne())

text.write("\n")

if not missing_from_b:
print(*No missing folders or files from: {}".format(remote_path)) + "\n"
text.write("No missing folders or files from: " + remote_path + "\n")
t3 = "No missing folders or files from: {}".format(remote_path)

htm.write(HTML_tools.Title4(t3))

else:
print "Missing folders or files from: {}".format(remote_path)

print ', ".join(missing_from_b) + "\n"

text.write(""Muissing folders or files from: " + remote_path + "\n")
text.write(",".join(missing_from_b))

text.write("\n")

t3 = "Missing folders or files from: {}".format(remote_path)
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htm.write(HTML_tools.Title4(t3))

t5 = (", ".join(missing_from_b))
htm.write(HTML_tools.Paragraph(t5))
htm.write(HTML_tools.Ligne())

text.write("\n")

7.4 Digest.py
import sys
from filecmp import dircmp

import HTML_tools

text = open("./results.txt", "a")

htm = open("./results.html”, 'a")

local_path = sys.argv[1]

remote_path = sys.argv[2]

print "Files with different Size/Digest: "
text.write("Files with different Size/Digest: " + "\n")
t3 = "Files with different Size/Digest: "
htm.write(HTML_tools.Title4(t3))

def print_diff_files(dcmp):
for name in demp.diff_files:

print "file: %s" % (hame)

text.write("In: %s file: %s" % (dcmp.left, name) + "\n")

text.flush()

t3 = "Files with different Size/Digest: "
htm.write(HTML _tools.Title4(t3))

t11 = ("In: %s file: %s" % (dcmp.left, name) + "\n")
htm.write(HTML_tools.Paragraph(t11))

I ——
OIDAH KOQN/NA AM. 2422 61



Mtuxwakn Epyaoia, Tuipa Mnxavikwv MAnpodopikrc — A.T.E.I. Kprtng

for sub_dcmp in dcmp.subdirs.values():

print_diff_files(sub_dcmp)

demp = dircmp(local_path, remote_path)
print_diff_files(dcmp)

text.close()

7.5 Duplicate.py

import md5
import os
import os.path
import stat
import sys

import HTML_tools

text = open("./results.txt", "a")

htm = open("./results.html", 'a")

local_path = sys.argv[1]

remote_path = sys.argv[2]

def duplicate(path):
filesBySize = {}

def walker(arg, dirname, fnames):

d = os.getcwd()
os.chdir(dirname)
try:

fnames.remove('Thumbs')
except ValueError:

pass
for f in fnames:

if not os.path.isfile(f):
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continue
size = os.stat(f)[stat.ST_SIZE]
if size < 100:

continue
if filesBySize.has_key(size):

a = filesBySize[size]
else:

a=]

filesBySize[size] = a
a.append(os.path.join(dirname, f))

os.chdir(d)

for x in path:

os.path.walk(x, walker, filesBySize)

potentialDupes =[]
potentialCount =0
potentialCountl =0
trueType = type(True)
sizes = filesBySize.keys()
sizes.sort()
for k in sizes:
inFiles = filesBySize[K]
outFiles =[]
hashes = {}
# if len(inFiles) is 1: continue
# print 'Testing %d files of size %d..." % (len(inFiles), k)
for fileName in inFiles:
if not os.path.isfile(fileName):
continue
aFile = file(fileName, 'r")
hasher = md5.new(aFile.read(1024))
hashValue = hasher.digest()
if hashes.has_key(hashValue):

X = hashes[hashValue]
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if type(X) is not trueType:
outFiles.append(hashes[hashValue])
hashes[hashValue] = True
outFiles.append(fileName)
else:
hashes[hashValue] = fileName
aFile.close()
if len(outFiles):
potentialDupes.append(outFiles)
potentialCount += len(outFiles)

potentialCountl = potentialCount / 2

print ‘'Scanning directory {0:s} for duplicate files'.format(path)
text.write('Scanning directory {0:s} for duplicate files'.format(path) + '\n")
t12 = (‘Scanning directory for duplicates files in: {}'.format(path))
htm.write(HTML_tools.Title4(t12))

print 'ldentical files: %d' % potentialCountl
text.write('ldentical files: %d' % potential Count1)
text.write("\n")

t13 = ('ldentical files: %d' % potentialCountl + "\n")
htm.write(HTML_tools.Title4(t13))

dupes =[]
for aSet in potentialDupes:
outFiles =[]
hashes = {}
for fileName in aSet:
aFile = file(fileName, 'r")
hasher = md5.new()
while True:
r = aFile.read(4096)
if not len(r):
break
hasher.update(r)
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aFile.close()

hashValue = hasher.digest()

if hashes.has_key(hashValue):
if not len(outFiles):

outFiles.append(hashes[hashValue])

outFiles.append(fileName)

else:
hashes[hashValue] = fileName

if len(outFiles):

dupes.append(outFiles)

for d in dupes:
print 'Original %s' % d[0]
text.write(‘Original %s' % d[0] + "\n")
text.flush()
t14 = (‘Original %s' % d[0] + "\n")
htm.write(HTML_tools.Paragraph(t14))

for find[1:]:
izi+1l
print ‘Duplicate %s' % f + "\n"
text.write('Duplicate %s' % f + "\n")
text.write("\n")
text.flush()
t15 = ('Duplicate %s' % f + "\n")
htm.write(HTML_tools.Paragraph(t15))
htm.write(HTML_tools.Ligne())

print "\n"

if sys.argv[1:]:
duplicate(sys.argv[:2])
duplicate(sys.argv[2:])

text.write("\n")
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7.6 List.py
local_pathl = ["C:\Users\Simon\Desktop\dina_the"

]
remote_pathl = ["C:\Users\Simon\Desktop\dina_thesis"

]
7.8 Results TXT

File Edit Format View Help
Comparing: C:\Users\5imon\Desktop\dina_the with: C:\Users'Simon'Desktop'dina_thesis

Statistical Table

NAME. .. i iiiiinnnnns LOCAL. .. oviiiiiinnnns REMOTE. .....covvvunns DIFF...... ®
2 1 C:\Users\5imon'Desktopidina_the C:\Users'Simon'Desktop‘\dina_thesis
ITEMS. i vinninnnnns 102, it ii e 1 1 29, 00000, ®
DIRECTORIES. ......... 12 i 12 i e 1 ®
= .. i 29........ ®
T.SIZE/BYTE. v v vvnnnns 46917363.0.. 0 0inn 48393939.0........... 1476576.0.%
GB. .. e 0.0 oo 0.0 o 0.0014....%

scanning directory ['duplicate.py', 'C:\\Users\\Simon\\Desktop''dina_the'] for duplicate files
Identical files: 6

Origina1 C:\Users\5imon\Desktop'dina_the\ ycharm\thiefs\pﬁthons.5.1\python.txt

buplicate C:\Users\simun\Desktop\dina_thegpyth0n3.5.1\pyt on. txt

original C:‘Users‘\Simon'Desktop'dina_the'\pycharm'thiefs'python3. 5.1 \set_up2.png
puplicate C:\Users\5Simon'Desktop'dina_the'python3.5.1'\set_up2.png

Origina1 C:\Users\5imon\Desktop'dina_the' ycharm\thiefs\p¥thon3.5.1\configure.png
puplicate c:\Users\simon\Desktop\dina_xheﬁpythons.5.1\con igure.png

Origina1 C:'Users'5imon'\Desktop'dina_the'\pycharm'thiefs'python3. 5.1%set_upl.png
puplicate C:\Users\simon\Desktop\dina_xhegpython3.5.1\set_upl.png

original C:\Users\Simon'Desktop'dina_the'\pycharm\thiefs'sans titre.png
puplicate C:\Users'5imon‘Desktop'dina_the\thiefs\Sans titre.png

Ori%ina1 C:\Users\5imon'Desktop'dina_the'\pycharm'thiefs\nfhj. png
puplicate c:\Users\simun\Desktnp\dina_thegthiefs\nfhj.png

scanning directory ['C:%\\Users'\5imon‘‘Desktop'\dina_thesis’] for duplicate files
Identical files: 1

Origina1 C:\Users\5imon\Desktop'dina_thesis rj_xhesis\basicmp.p{

puplicate c:\Users\simon\Desktop\dina_xhesisEprj_Lhesis\extra files\basicmp. py

Missing folders or files from:C:\Users\5imon'Desktop'dina_the
~$hesisl.docx,python3. 5.1,results. html,results. txt

Missing folders or files from: C:\Users\simon'\Desktop\dina_thesis
comparison, BONUSMyFavoritePythonrResources. pdf,extra,diagramscripts. png,CFX. EXE,scripts

Files with different size/Digest:

In: C:\Users\Simon'Desktop\dina_the file: thesis.txt

In: C:\Users\Simon'Desktop\dina_the file: Thesis description. docx

In: C:\Users\Simon\Desktop\dina_the file: thesisl.docx

In: C:\Users\simon'Desktop\dina_the\prj_thesis file: results.html

In: C:\Users\simon'Desktop\dina_the\prj_thesis file: basicmp.py

In: C:\Users\Simon\Desktop'\dina_the\pr]_thesis file: results.txt

In: C:\Users\Simon'Desktop'dina_the'\prj_thesis'.idea file: workspace.xm]
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7.8 Results HTML

Comparing: C:\Users\Simon'Desktop'dina_the with: C:\Users\Simon'Desktop\dina_thesis

Statistical Table

NAME LOCAL REMOTE DIFF
PATH C:\Users!Sumon Desktop'dina_the C:\Users|Stmon Desktop!dina_thests
ITEMS 102 131 0
DIRECTORIES |12 12
FILES % 119 0
TSIZEByte  |46917363.0 483939390 1476376.0
GB 00 00 0.0014

Scanning divectory for duplicates files in: ['duplicate.py’, 'C:\\Users'\Simon!\Desktop!\dina_the']
Tdentical files: 6
Original C: Users'Simon Desktop'dina_the pycharm thiefs'python3.5.1'python bt

Duplicate C:Users|Simon Desktopidina_the python3.3.1'python.tst

Original C-Users'Simon Desktop'dina_the pycharm thuefs'python3. 3. 1'set_np2.png

Duplicate C:Users Simon Desktop!dina_the'python3.5.1'set_up2.png

Onginal C: Users'Simon Desktop'dina_the pycharm thiefs'python3 5.1\ configure pag

Duplicate C:Users Simon Desktop\dina_the'python3. 5.1 configure pug

Scanning directory for duplicates files in: ["C:\WUsers\\Simon\\Desktop'\dina_thesis"]
Identical files: 1
Original C\Users'Simon'Desktop dina_thesis'prj_thesis'basicmp.pyv

Duplicate C '\ Users' Simon Desktop'dina_thesis'\pr)_thesis'extra files'basicmp.pyv

MMissing folders or files from: C:\Users'\Simon'Desktop'\dina_the

~%hesiz]l docx . python3 5.1 | results html . results ot

Missing folders or files from: C:\Users'\Simon'Desktop\dina_thesis

comparison . BONUSMyFavoritePyvthonResources pdf | extra . diagramscripts . png . CFX.EXE | scripts

Files with different Size/Digest:

In: C\Users"Simon Desktop'dina the file: thesis txt

In: C\Users " Simon Desktop'dina_the file: Thesis description.docx

In: C\Users"Simon Desktop'dina_the file: thesis1 docx

In: CUsers Simon' Desktopdina_the'prj_thesis file: results hitnal

In: CUsers"Simon ' Desktop'dina_the'\prj_thesis file: basicmp. py

In: C\Users"Simon' Desktop'dina_the'pr)_thesis file: results txt

In: C \Users"Simon Desktop'dina_the'pr)_thesis' idea file: workspace xml
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